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TITLE OF THE INVENTION

DETERGENT COMPOSITION

BACKGROUND OF THE INVENTION

Field of the Invention:

The present'ipvention relates ta a detergent
composition, and,imoré;parﬁicﬁlarly, to a detergent
composition ccmprising a specific type.of polymer Eq;t;clef
_whiéh exhibits a superior .physical or"medhaniéal.washing
'peiformance; and.gives 2 remarkably reduced irzitation and

minimal damage to the object being washed.

Descriotion of the Backaround Art:

There are detergent compositions which comprise
particles ﬁith an object of promoting mechanical washing
performances. Some examples known in the art are as
follows:

(1) A detergent composition containing 1-15% by weight
.of polyumm;particles.having'a-particle-size of 50 um or
.smaller'and.an_internal.snrface area .of 100 m2/g.or Q:eatér.
The pclymers.include. those from divinylbenzene, styrene, or
alkyl styrene, and a mixture of two or mores o these
polymers. A 20% or less amount of polymers prspared from
acrylic acid and/or.methaérylic acid derivatives may
optionally be used in combination. (German Demccatic .
Republic Patent No. 209733)

312) A detergent composition for washing-contact lens,

the face, or hands which contains 0.001-25% by weight of
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+pérformance, and gives a-remarkably reduced iritation and mrrel—damage
to the object being washed. Descrition of the Backaround ArtjTHIS SHEET Fla@IBBEN
are detergent conpositions which conprise particles with anjobj eBEPLALED
pronoti ng nmechani cal mashlng performances. Sone exanpl es kn$mm—rﬁ~+he—a%%—n~
are as foll ows: (1) A detergent dbnp05|t|on contai ning 1-15% by
wei ght .of polynmer particles.having a particle size of 50 [err]mor
smal l er and.an internal surface area of .100 nferr]/g.or greater. The
pclymers. i ncl udeelymer pramidileisnhaydmeree,siste/ rahed) . brl0 glky| .BoYymeees mag
a mxture of two or nore of these polyners. A 20% or | ess anmount of
pol yners .preparkd .sedacted fivom ayidrophd/lokicreateasydinkedidingl ipalimes,
may optionally be used in conbination. (Gernman Dentcratic

and polymers of polyhydroxy methacrylic acid, acrylic acid,

or poly(N-vinyllactam). (USP 4,655,957)

(3) A scrub skin cleanser containing.2.5-20%.by weight

of pearl powder or.chips having a"sizé of 100-500 pm. |
_ (Japanese Patent Laid-open No.;13152[;98%):

Among fhe_above'detergent;compositions;-the'composition
(1)thas~hard.particles?which-afe.irritative.to.the'skin.
Eoo-smali particle sizes of this composition do not give é
good detergent efficiency. The detergent composition (2)
comprise; polymer particles of which the average diameter is
very small. _This compositidn imparts very low irritatiom,
Its mechanical washing performance is, however,.not
sufficient. In contrast, the detergent composition (3)
exhibits high detergency, but imparts harsh irritation to
the skin. This is because particles contained in this
.composition are hard.and not-regular.in_sﬁape. They havg
the :xrisk of damaging the. skin surface.énd £hus.are not
suitable for .use as a component of détergents for washing
skin. - . -' .

As can be seen in these detergent cumpos;tlons,
conventional techniques could not satisfy the detexrgency and
non-irritation at the same time. The one can only bg
satisfied at the sacrifice of the other. This has been the

problem which has needed to be solved in conventional

detergent compositions.
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Republ i c Patent No. 209733) (2) A detergent conpositio ngrsn\éﬁfgéfﬁsm

contact | ens, the face, or hands which contains 0.001-25[er

of - 2 pol ymer particles having.a size of
0 1-10[err]m Polyners may be selected from hydrophillic cross-1inked
vinyl polyner, and polyners of polyhydrgxy nethacrylic acid, acrylic acid,
or poly(N-vinyllactam). (USP 4, 655, 957) (3) A scrub skin cleanser
cont ai ni ng 2. 5-20% by melghtv of pearl powder or..chips. having a..size of
100 -500 [err]m In view df this situation, thé present inventors have

conducted.exten51ve studies concerning the relationship
between the characteristics of polymer particles and their
detergency. As a result, the inventors have found that |
detergent compositions comprising polymer ?articleé having a
.suitable modulus of elaéticity and a specific particle sige
could- surprxs;ngly exhlblt superior detergency without
imparting irritation and damage to the object to be washed,
and that, if a germicide is incorporated in addition to suqh
polymer particles, sterilization effects on tﬁe object to bé

washed by the detergent composition were greatly enhanced.

SUMMARY OF THE INVENTION

-‘Accordingly, an object of the present invention is to
provide a detergent .composition comprising polymer partiélés
having an average particle size of‘SO-SOO um in 5% by weight
sodium chloride aqueous solution and a modulus of elasticity
of L x 103 - 5 x 105 dyne/cmz.in said aqueous solution.

Another object of the pressent invention is .to provide a
‘detergent compositionifnrther comprising a germicvide.

.Other .objects, features .and advantagés ©of the irnvention
.will hereinafter become more readily apparent from the-

following description.

"DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

Any polymer particles can be used in the detergent

composition of the present invention so long as the same has

This Sheet Has Been RT
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«( Japanese Patent Laid-open No...13152/1981) Among the above
-conpositions, the conposition (1) has hard. particl es:
igritative to the skin. Too-small particle sizes of this

very small.

conpri ses polyner particles of which the4average diameter _

- This conposition inparts very lowirritation. |Its nechanical washing
performance is, however, not sufficient. In contrast, the detergent
conposition (3) exhibits high detergency, but ifpparts harsh irritation to

the skin. Thisa mogudassehakastisitpmdihed 10°thi S xcboPodivhedomar #nhar d
and not" regular in. shape. They have the risk of damaging the. skin
surface and th8$. b¥r weight {hexpinafter deseasibed onproptyt asf " #89) esgditm
For washing chloride aqueous solution. A particularly desirable modulus
of elasticity range is 1 x 104 - 1 x 105 dyne/cmz. 'If the
modulus of elasticity is smaller than 1 x 103 dyne/cﬁz, the
detergent.capacity .is hot-sufficient, On. the other . hand, if
‘greater than 5 x lOs'dyne/cmz,.the-déﬁergent.composition has
the risk of damaging the object to bevwashed...gere, the
modulus of -etasticity of polymer:particles is:measured by
the_following methed. A single.layer'bf polymer particles
‘immersed in 5% sodium chloride aqueous: solution for at least
one hour is placed on an aluminum sample pan, and the pan is
~-placed In a -thernmal stress measuriné device (TMA/SS10, |
“manufactured.by Seiko Electronic Co., Ltd.). A load of 3 g
is put onto the sample in advance at roém £emperature by a
cylindrical expansion-compression. sample holder probe .made
‘of quartz and-having a 0.71 mm? cross-sectional area. A
sine curve stress of.1'g.amplitude and 0.005 Hz cycle is
.charged.  The modulus. of .etasticity is. then determined from
the strain produced.
The polymer particles of the present invention have an
average particle size of 50-500 um, preferably of 100-300
um, in 5% sodium chloride aqueous solution. If the average
particle size is smaller than 50 pum, the detergency of the
composition is not sufficieht. If greater than 500 pm,

inconsistency and irritation to the skin result. Particle

sizes are measured in this invention by optical microscopic

[
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«Ski n:
techni ques could not satisfy the detergency and non-irritaflnag sfket HEs BEERE

i The one .can only be satisfied at the sacrifice of the otkstaceohis
has been the

tinme.

As can be seen in these detergent conpositions, .conventiopal

probl em whi ch has needed to be solved in conveptieratlemmu I

det ergent conpositions. 5 3 In view

of this situation, the present inventors have  conducted extensive studies
concerning the relationship

photography at a 50-100 mégnification. Polymer particles
which have been expanded in 5% sodium chloride agueous
solution for 1 hour afe placed on a glass slide having a
recess in the center, and the slide is covered with a cover
slide. 2n optical microscopic photograph is then taken
through. the cover slide.

Therxre are'no_specific:limitations as to -the shapes of
the .particles. Polymers-obtained by block polymerization
can be used after pulverization to the specified particle
size. Desirable shapes of the particles are spherical or
oval. |

Either hydrophillic or hydrophobic polymers can be used
‘as the material for the polYmer.parzlclés. Mixtures of
hydrophillip and.hydrophobic polymeis may also be used.

"Examples’ of hydrophillic ‘polymers inciude hydrated gels
derived from carrageenan, .gelatin, agar, tragacanth gum,
viscose; methylcellulose, ethylcellulose, .
‘hydroxyethylcellulose, carboxymethylcellulose,. polyvinyl
alcohol, or the like, and stabiljzed by the addition of
polyvalent metal salts; cross-linked homopolymers or -
copolymers of two or more monomers such aSiacrylic-acid.o:_
methacrylic acid (hereinafter collectively referred.to as
(méth)acrylic acid), (meth)acrylic acid salts of sddium,
ammonium, oxr the like, N-substituted (meth)acrylic amides,
2- (meth)acryloylethanesulfonlc acid or salts thereof,
styrenesulfonlc acid or salts thereof, 2-hydroxyethyl-

(meth)acrylate, N-vinylpyrrolidone, vinylmethyl ether,

e
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‘bet ween the characteristics of polynmer particles and- their
a result, the inventors have found that detergent conposi tji
pol ymer partlcles having a suitable nodulus of elasticity 3
particle size could surprisingly exhibit superior det er gency mnthout
inparting irritation and damage to the ébj ect to be washed, and that, if
a germcide is incorporated in addition to such polyner partlcles,
sterilization effects on the object to be washed by the detergent
conposition were greatly enhanced. SUMVARY OF THE

| NVENFI ON Polythiy hghe, oxhdebj(methifcriyd ipr esdud eiseent iamd ithe dike;
prqvide a detergent.conposition conprising polyner particles having an
average particl@asselbnkegd- podyrers] afi sapanifing yHinyls adiermtemertihgel

aqueous solution and a nodul us of elasticity
.acrylate copolymer, saponified vinyl acetate-monomethyl

£25 MR BERN
T'o"%s Rﬁﬂ.rﬂUEDSI ng

maleate copolymer, saponified isobutylene-maleic anhyd;;de
copolymer, and the like; hydroleates of starch-acrylic acid
graft p¢lymer,'polysaccharide&aérylic acid graft polymer, -
sta;ch-agrylonitrile graft polymer, and thg.like:

. An exémple.pf‘pfoduCinq crpss—iinked_pélym?;s.havingia
suitable modulus of elasticity is to'polymerize a.monomer or
.a_mixture of.monomers .and a. cross-linking agent such as
'polyfunctiOnal-viﬁyl monomer or_othef'mpnomers having at

~ least two functional groups other than vinyl gréup,'e.é.
epoxy group, by a-‘conventional method. .Another métﬁod is
irst to produce a‘hémopolymer or copolymer and then to
fegct a cross-linking agent with .the homopolymexr o;
.copélymer.' Examples of polyfunctional vinyl monomers are
jﬁ,N'—me;hylene—bisLacrylamidei, ethylene glycol
dimethacrylate, polyephylgne_glxcol diacrylate,:polyethylene
glycol dimethacrylate, frimethylolpropane. triacrylate, and
the like. Cross-linking géents having at least two
finctional grours other than vinyl group include, for
example,. glycidyl ether-, .diisocyanatz-, and diﬁaleimide-
-type compounds. Of .these;.given as examples. of giycidyi"
'ether-type compounds are -ethylené glycol diglycidyl ether,
polyethylene diglycol diglycidyl ether, glyce*ol dLQIYClle
ether, glycerol trxglyc;dyl ether, tr1glyc1dyl lsocyanate

and the like; as examples of diisocyanate-type compounds are
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of “1-x 10[err]- 5 x 10[err] dyné/cn{err] I n said aqueous sol uti

anot her object of the present inventionis -to provide a Tgfgg_qgsms BEEN
conposi tion futher conprising a gernicide. Q her obj REPIAQEPe s
and advantages of the invention wll hereinafter becone r

apparent fromthe follow ng description.7 - DETAI LED
DESCRI PTI ON OF THE | NVENTI ON . AND PREFERRED EMBODI MENTS

Any pol yner particles can be used in the detergent conposition of the

present inventimetisplénagbas (#hpheayd ilsacyanate), 2,6-trilenediphenyl-

REPLACEMENT SHEET

. diisocyanate, isophoronediisocyanate, hexamethylene-
diisocyanate, xylilenediisocyanate, and the like; and as
exampleé of dimaleimide-type compounds are N,N’-1,4-
phenylenediamine dimaleimide, N,N’-~1,2-phenylenediamine
dimaleimide, N,N’-hexamethylenediamine dimaleimide, N,N’-
tetramethylenediamine dimaleimide, and the like. _Copolymers
of the above hydrophillic moncmer and a hydrophobic monomer,
such as styrene, (meth)acrylic acid ester, may also be used
inésmuch as the characteristics of the produced polymers,
such as modulus elasticity and the like, are not excessively
impaired. From the aspect of obtaining a better -expansion
ratio, preferable;po;ymers are those p:qdpéed from one or
_moremhydrqphiilic monqmers.
Among these hydrophillic polymers, those having a
expansioé ratio in 5% sodium chloride aqueous solution of
1.2-5 times are preferable. EHere, the expansion ratio is
expregsed by the ratio of the expanded polymer partidlé
diéﬁeter-for the dry polymerxr parﬁicle diameterxr
Given'as examples-of hydrophobic polymers are polymers

obtained by a known suspension polymerization, using or
without using an organic solvent, of (i) a monovinyl monomei
which can produce a homopolymer having a glass transition
temperature below 25°C, such as alkyl (meth)acrylate,
substltuted alkyl (meth)acrylaue, fatty acid vinyl ester, or
the like, (11) a mixture of two or more of the above

monovinyl monomers (i), or (iii) a mixture of the above

Sheet Has Been Re;ilaced
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5% by wei ght (hereinafter described sinply as "% ) sodi um Eaciilieou
solution. A particularly desirable nmodulus of elasticity range 1s_1 x_.
T0[err] - 1 x 10[err] dyne/cnferr]. If the nodulus of elasticity is
smaller than 1 x 10[err] dyne/cnferr], the ‘'detergent-.capacity is not
sufficient. On. the other hand, if greater than 5. x 10[err]
-dyne/cnierr], the detergent .conposition has the risk of-danmaging the
obj ect to be mashed Here, the nodulus of elasticity of

pol ymer "part i ah®foviniybamoneteby (Lhe beheewnogorinkddmoAosiens! e:hlmmerare)f
pol ymer particles imrersed in 5% sodi umchloride aqueous sol ution for at

| east one houkentsiqgned edebowaasagnoupuf menpivéngadnmoaotietrse pad i s

<4+ . a nodulus of elasticity of 1 x 10[err] - 5 X 10[err] c?eégﬂggﬁrﬁﬂséﬁNj

polyfunctiondl vinyl monomers.

Here given as examples of alkyl acrylates are methyl
acrylate, ethyl acrylate, propyl acrylate, butyl acrylate,
2-ethylhexyl acrylate, dodecyl acrylate, tetradeeyl
acrylate, hexadecyl.acrylate, and the like; as examples of
substituted alkyl acrylates are 2-ethoxyethyl acrylate,
2-cyancethyl acrylate, benzyl acrylate, and the like; as
examples of alkyl (meth)acrylates are butyl (meth)acrylate,
2-ethylhexyl (meth)acrylate, decyl (meth)acrylate, dodecyl
(meth)acryiafe, hexadecyl (metﬁ)acrylate, and the like; and
as examples of fatty acid vinyl estexrs are vinyl acetate,
vinyl propionate, vinyl cyclohexylacetate, and the like.

The group A monovinyl monomers include styrene and its -
derivatives such as p-methylstyrene, p-chlorostyrene, and
the like; (meth)acrylic acid estexrs which can produce a
homopolymer having a glass transition temperaturs above
25°C, such as methyl (meth)acrylate, ethyl (meth)acrylate,
prcecyl (meth)acrylate, t-butyl (meth)acrylate, and the like;
acrylonitrile, methacrylonitrile, vinyl chloride, and the
like. These group A monovinyl monemers can be added in an
amount not impairing the characteristics of ﬁhe resulting
polymers, such as the modulus of elasticity.

Examples of polyfunctiohal vinyl monomers include
divinylbenzene, trivinylbenzene, ethylene glycol

dimethacrylate, ethylene glycol diacrylate,

—————
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placed in a thernmal stress nmeasuring device (TMY SS10, manuf.actur ed.-by
Sei ko Electronic Co., Ltd.). Aload of 3 g is put onto tpnfy8§anBErHASBEEN
adyance at roomtenperature by a cylindrical expansion-cofipresggpeACEDBanpl ¢
hol der probe made of quartz and having a 0.71 nmjerr] cr SS=Sect--enat
area. A sine curve stress.of.1 g anpl?tude and. 0.005 Hz cycle is _
charged. The nodul us of elasticity is. then determned from the strain
pr oduced. The polyner particles of the present invention have an
average particle size of 50-500 [err]m preferably of 100- 300 [err]m in
5% sodi um chl ot¥tretiyydolpropane driacicyllategyandgeéhe Adke.cl e size Is
smgl ler than 50 [err]m the_detergency of the. poqpogltlon.!s not
sufficient. If gredktPOPhadl3coPpdyrems usiedcdmsithtiendypvand iom iatlatd on to

[ : i cl
the skin reSU|{nc{Egélgegctive copolymers obtained from (a) the above-

mentioned monovinyl monomers or a mixture of such monovinyl
monomers and the above group A monovinyl moﬁomérs, in which
the latter monomers are included in an amount not impairing
the characteristics of the fesulting polymers, and (b) one
type of monémer having a functional group such as an epoxy
group (e.g. glycidyl methacrylate, etc.), carboxyl group
(é.g. acrylic acid, methacrylic acid, etc.), or the like.
Such reactive copolymers are used after cross-linking by a '
conventional method.

In addition, etﬁylene rubber (EPM), prpﬁylene rubbexr
(EPDM), natural rubber, styrene butadiene rubber (SBR),
butadiene rubber (BR), silicone rubber, and the like can be
used as a hydrophobic polymer.

Sodium or ammonium salt of (meth)acrylic acid from
among the above hydrophillic polymers and polymers
containing acrylic acid ester from among the akove
'hydrophébic polymers are preferable from the aspect of
availability of the raw materials and ready control of the
modulus of elasticity. Particularly preferable polymers. for
ensuring a desired modulus of elasticity are those
containing at least 50% of (meth)acrylic acid salts or
(meth)acrylic acid esters.

It is desirable that polymer particles be incorporated

into the detergent composition of the present invention in
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si%es are measured in this invention by optical M croscopic

5 phot ography at a 50-100 nagnification. Polymer particles |whisSHEET\HAS BEEN

been expanded in 5% sodi um chl ori de aqueous solution for 1 houy aréﬁﬁyﬁggd

on a glass slide-having a recess in the center, and the slide ¥s—covered
with a cover slide. An optical nicroscﬂpic‘photograph_is then taken

t hrough.the cover slide. There are- no specific limtations as to
the shapes of = the particles. Polyners obtained by block polymerization

an amount of 0.1-30% by weight, and particularly 1-10% by
weight. |

The methods of preparation of phydrophyllic or
hydrophobic polymers are not restricted to those described
above. An appropriate polymerization method can be selected
from conventionally known block pblymerization, suspension
polymerization; reversed-phase suspension polymerization,
and solution polymeriiation methods. Polymer particles
produced can be used either as are or after adjusting the
particle size by puiverization and screening.

There are no specific.limitations és to the types of
surface active agents used in the detergent composition of
the present invention. Examples include anionic surface
active agents such as fatty acid soaps, phosphates, acylated
amino acids, sulfo-succinic acids, taurates, and the like;
nonionic surface active agents such as aikyl'saccharides,
ethylene.oxide addition compounds, and the liks. Among
these, phosphates, acylated amino acids, and alkyl
saccharides are preferable because of their low irritaéion
to the skin.

There are no specific limitations as to the amount of
the major surface active agents to be incorporated into the
detergent composition. When the detergent composition is a
solid-type the preferable amount is 60-90%. For paste type
.and cel type detergent éompositions the preferable amount is
40-70%, and for a liquid type 10-50%.

Beside the above major surface active agents, amine

"N




he s

'cafi be used after pulverization to the specified particle size. Desirable
shapes of the particles are spherical or oval. Ei t her_hydrophillic

..hydrophobi ¢ polymers .can be used as the material for theus sHEET HAS BEEN
poI ymer. par[err]icles. M xtures of hydrophillic and hydrophobi geppatsorer s
may al so be used. Exanmpl es of hydrdphillic polyners i helude—hyerat-ed
gels derived from carrageenan, gel atin, agar, tragacanth gum
vi scose, nethyl cel lul ose, ethyl cellul ose, hydroxyethylcellulose
car boxynet hyl cel | ul ose, . pol yvi nyl al cohol, or the l'i ke, . and stablllzed
by the additiooxdfle paiﬁmwdanolﬁneﬂtypétsurfam@ssctiv@k&@eﬁﬂﬁD@ﬁéynErS or
. .copolyners of two or nore nononers such as acrylic acid. or
net hacryl i ¢ acpgefrerdilyafingoxptatad vidy teé qpurpbs® @f promoting foaming

capability. |

When a germicide is used together with the detergent

composition, the mechanical wasﬁing capability provided by
'polymer particles enhances its germicidal effect even more,
and even a small amount of germicide addition results in a
sufficient sterilization effect. Given as examples of
germicides are quaternary ammonium salts, polyhexamethylene
biguanide, chlordhexidine gluconate, iodoform, 3,4,4’-
trichlorocarbanilide, 2,4,4'?trichloro-z';hydroxydiphenyl
ether, and the like. Germicidés that can be used are, of
course, not liﬁited to those given here.

Beside the componénts diséussed above( other componeﬁts
which are ;omﬁonly used for detergent compositions can be
added to the detergent composition of the present invention
to ﬁhe extent that such an addition does not affect the
effect of the composition. They are, for example, viscosity
increasing agents, moisturizing agents, coloring agents,
antiseptics, feeling improvers, perfumes, antiphlogistics,
uv absorbers, and the like. |

The detergent composition of the present invention has
a ‘'wide variety of applications,-including, for example,
skin-washing detergents (e.g. face cleansers, body
cleansers, solid soaps, etc.), shampoos; kitchen detergents,
contact lens cleaners, and the like.

The detergent composition of the present invention

is Sheet Has Been Reﬂlaced
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(feth)acrylic acid), (meth)acrylic acid salts of sodium |ammesnaEmHASBEEN
like, N-substituted (meth)acrylic am des, 2-(meth)acryl oyl et h&seASEPoni ¢
acid or salts thereof, styrenesulfonic acid or salts ther ; :

2- hydroxyet hyl - (neth)acryl ate, N—vinylgyrrolidone, vi nyl met hyl et her,
6 pol yet hyl ene oxi de (nmeth)acrylic alfd ester, and the like;
cross-linked polyners of saponified vinyl acetate-nethyl acrylate
copol yner, saponified vinyl acetate-nononethyl

imparts no or extremely low irritation and small damage to
the surface of the object to be washed such as the skin and
scalp, and also gives an excellent feeling during washing.
In addition, the detergent composition to which a germicide
is added exhibits remarkably improved germicidal or
éterilizing effects.

Other featurés of the invention will become apparent in
the course of the foilowing description of the exemplary
embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAMPLES
Synthetic Example 1
510 g of 80% acrylic acid agueous sqution‘waS"

neutralized with 360 g of 30% sodium hydroxide aqueous
solution at a temperature below 35°C. To the solution were
added and dissolved 0.9 g of potassium persulfate and 12.2 g
of ethylene glycol diglycidyl ether (3.0% baséd on acrylic
acid). The agueous solution of monomers thus prepared was
added dropwise to a solution of 5.0 g §f ethylcellulose in
1,630 ml of cyclohexane maintained at 75°C over 1.5 hours
under a nitrogen atmosphere while stirring. After the
completion of the addition, the stirring was continued for a
further 10 hours at a temperature of 70~75°C to complete the
polymerization reaction. The amount of water in the
produced polymer which was suspended in cyclohexane was

adjusted to 25% by azeotropic dehydration while refluxing

" This Sheet Has Been Reilaced
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- rmal eate copol yner, saponified isobutyl ene-nmal eic anhydride _copolvner nd
the like; hydrolyzates of starch-acrylic acid graft poliiRS §ueer Has BEEN
poI ysaccharide-acrylic acid graft polynmer, starch-acxyllonit Repgaggbaf t
pol ymer, and the.like. . An exanple. of producing dcass=linked
pol ymers having a suitable nodulus of dBasticity is to polynerize
a.nononer or .a mxture of.nononers.and a cross-1linking agent such as
pol yfunctional vinyl nmononer or other nonomers having at |east two
functional groopslohezanehan Cyiahdhegranep was gremapakbyrdigtilbytion at
conventional nethod. Another method is first to produce a honopol yner or
copol ymer and 8Aeh008C magﬂra;aﬁugﬁdIpnﬂasgreuﬁnupnwduperﬁrigﬁmkeaqﬂbxker
copol ymer. Exanpl es of polyfunctional vinyl nononers are
N - et hyl ene- bfegaumny peAy@Orylate hawing \amlavenaas mrmeie sizgyef hyPene
gl ycol dlacrylate pol yet hyl ene

pum (size distribution 100-250 pum) and a modulus of

elasticity of 6.0 x 104 dyne/cm .

Synthetlc Example 2

A mixture of 100 g of 2-ethylhexyl acrylate, 0.5 g of
ethylene glycol dimethacrylate, and 1.0 g of peroxy lauroyl,
and a solution of 2.33 g of polyvinyl alcohol (Gosenol GH-
17, manufactured by Niépen Synthetic Chemical Industry Co.,
Ltd.) in 230.7 g of ion-exchanged, water were charéed into a
1 1 four-necked flask, and stirred at 350 rpm until
dispersion. The temperature was raised to 80°C, at which
the reaction proceeded for 8 hqure. The c;oss-linked.
polymer suspension thus prepared was subjected to steam
distillation to produce beads of cross-linked 2-ethylhexyl
polyec:ylate'having an average particle size of 150 pm and a

modulus of elasticity of 3.8 x 104 dyne/cmz.

Example 1

The modulus of elasticities and detergent capacities of
polymer beads of sodium polyacrylate prepared in Synthetic
Example 1, 2-ethylhexyl polyaerylate prepared in Synthetic
Exzample 2, and, for comparison, polystyrene (Finepearl PB-
3012, manufactured by Sumitomo Chemical Co., Ltd.) were

measured according to the following methods.
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-glwycel dinethacrylate, trimethylol propane triacrylate, an Thne | '
Cross-linking agents having at | east two . functional groupsTH§ﬁ§Ei£§§ BEEN
yinyl. group include, for exanple,.glycidyl.ether-,.diisodyanata-, and

~di fral ei m de- .type conmpounds. O .these; given as exanpl es of glycidyl

et her-type conpounds are ethyl ene glycolltigl-ycidyl ether, polyethylene
di gl ycol diglycidyl ether, glycerol diglycidyl ether, glycerol triglycidyl
- ether, triglycidyl isocyanate and the |ike; as exanples of

di i socyanat e- t 4g8sHPERRMIIS ANodulus of Elasticity 7

- _ A single layer of polymer particles immersed in 5%
sodium chloride agueous solution fdr at least one hour was
placed on an aluminum sample pan, and the pan was placed in
a thermal stress measuring device (TMA/SS10, manufactured by
Seiko Electronic Co., Ltd.). A load of 3 g was put onto the
sample in advance at room temperature by a cylindrical
expansion-compression sample holder probe made of quartz and
hﬁving a 0.71 mm2 crosé-secticnal area. A sine curve stress
of 1 g amplitude and 0.005-Hz_cycle was charged. The
modulus of elasticity was then determined from the strain

produced.

Measurement of Deteraency

A solid fat dyed with 1-[(p-phenylazo)-phenylj}azo[2-
naphthol] was applied to dried pig skin over a circular area
having a 15 mm diameter at a 0.1 mm thickness. The fat was
washed with a 5% sodium chloride aqueous solution containing
polymer beads. The remaining solid fat was dissolved in an
organic solvent and the absorbance of the solution was
'measured. The detergency was determine§ as the percentage
of the measured absorbance for the absorbance measured on
the solution of unwashed solid fat.

The results are shown in Table 1.

. This Sheet Has Been Reilaced
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‘et hyl ene- bi s(4- phenyl i socyanate), 2,6-tril enedi phenyl- djisocyanat-er———
i sophor onedi i socyanat e, hexanet hyl ene- diisocyanate, xyli | anedHESDENSBEEN
and the like; and as exanples of dinaleimde-type conpoungls arREPNAGED 1, 4-
phényl enedi am ne di mal ei m de, N, N -1, 2- phenyl enedi am ne dtretetrde;

N, N - hexanet hyl enedi am ne di mal ei mi de, NI'WN - " tetranet hyl enedi am ne

di mal ei mde, and the like. Copolyners of the above hydrophillic nononer
and a hydrophobi ¢ nononmer, such as styrene, (neth)acrylic acid esternmy

al so be used inasmuch as the char act eri strags.poft t he produced pol yners,
such as nodulus elasticity and the |like, are not excessively inpaired .

Fraom t he aspect—ef—ebt-a-ri-Rg—a—betier—expanrsi-eohr—iati+o—preferabl-e—polyhers

are those prodPodgmerom one Averagere . hydriopdilbs coffononers. Detergency
- Particles Diameter (um) Elasticity (dyne/cmz) (%)
Example 1 200 6.0 x 104 69
Example 2 150 3.8 x 104 65
Polystyrene 200 2.0 x 108 77
Example 2

Sample detergent compositions were prepared by'ﬁsing
ﬁhe same polymer particles used in Example 1l: sodium
pélyacrylate, 2-ethy1hexy1'polyacrylate, polystyrene. The
composiﬁions had the following formulation (detergent

composition 1).

Polymer particles 5.0%
Lauryl phosphate 25.0
Sodium hydroxide (48%) i 9.3
2-lauryl-N-carboxyethyl-N- - 3.0

- hydroxyethyl imidazolinium
betaine solution

Carboxyvinyl polymer 0.5
Polyethylene glycol 3.5
Sodium carbonate 3.0
P-oxybenzoic acid ester 0.3
Pexrfume | 0.3
Purified Qater Balance
Total | 100.0

Sheet Has Been Reﬂlaced
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‘Among t hese hydrophillic polyners, those having a expansl Ot
sodi um chl ori de aqueous solution of 1.2-5 tines are. prefmiaBHEET HARPREN
the expansion ratio is expressed by the ratio of the expandedREBAGHRr

partlcle di aneter for the dry pol yner partlcle di anet er. G VeEn as
exanpl es of hydrophobic polymers are poI} obt ai ned by a- known
suspensi on pol ynerization, using or mﬁthout using an organi c sol vent, of
(i) a nonovinyl nononer which can produce a honopol yner having a gl ass
transition te neel of Betergbhevstabroaverlkky! (neth)acryl ate,
substituted al kyl (nmeth)acrylate, fatty acid vinyl ester, or the like,
(i) a mixture of tWmensameepﬁbcehﬁreba%elnnnhevmﬁﬁbuﬁemeﬁtr&f(Hbreigency
(ii1) a mxture of the above

in Example 1 was carried out, except that detergent

compositions of the above formulation and a detergent
composition containing no polymer particles were used
instead of polymer particle suspensions in 5% sodium
chloride aqueous solution of Example 1. The detergency
improvement was determined by the following formula,

W - Wo
W= . x 100 (%)
'10_0 - Wo

wherein W is the detergehcy improvement, w is the detergency
of the detergent composition containing polymer particles,
and wg is the detergency of the composition containing no
polymer particles.

Measurement of Anthema

The sample detergent compositions were aoolled 14 times
~to a specified site of the underarm us;ng a te;lon rod once
in the morning and once in the evening. After that, the
gloss or exfoliation of the skin was observed by the naked
eye. The results of the observations were rated as follows.
The mean value of the ratings obtained by the test using 10

subjects was taken as the degree of anthema.

No change in the skin glossiness: 0
Exfoliation is slight: 1
Exfoliation is medium 2
Exfoliation is heavy ' 3
o ea}hsBmiﬁﬂﬁixd



«8 - «<nonovinyl nmononmers (i), other nonovinyl nononers mhich are nentioned
bel ow as group A nonovi nyl nononers, and pol yfuncti ongt—vrmyt—m LS
Here given as exanples of alkyl acrylates are nethyl 33‘ %Hﬁ?rc
actylate, propyl acrylate, butyl acrylate, 2-ethyl hexyil f&f%ﬁ
dodecyl . acryl ate, tetradecyl acrylate, Hexadecyl acryléte and the i ke;
as exanples of substituted al kyl acrylates are 2-ethoxyethyl acrylate,
2-cyanoet hyl acrylate, benzyl acrylate, and the like; as exanples of alkyl
(meth)acrylates are butyl (neth)acrylate, .

TABLE 2
Polymer Detergency Degree of
Particles Improvement (%) Anthema
Example i 50 , 0.1
Example 2 38 0.1
Polystyrene 67 1.2

Example 3 _ .
Sodium polyacrylate (3% cross-linked using ethylene
glycol diglycidyl ether) polymer beads of various particle
sizes listed in Table 3 were prepared. Al; polymer bead
samples had a modulus of -elasticity of 6.0 'x 104 dyne/cmz.
Detergent compositions were prepared by the addition of the
polymer beads according to the following f&rmulation
(detergent-compositioh'2). The compositions were subjected
to determination of the detergency improvemené éccofding to
the following procedures. 1In addition,'the feelings on use

of the detergent compositions containing polymer beads were

evaluated by the face-cleansing test described below.

Polymer particles ' 5.0%
Monolauroyl phosphate i0.0
Triethanolamine ' 12.6
Purified water ' Balance
Total 100.0

et Has Been Re laced
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- 2-ethyl hexyl (neth)acryl ate, decyl (neth)acrylate, dodecyl (npth;zmuﬁ44ﬁea

hexadecyl (neth)acrylate, and the like; and as exanpl es|of,sfeeky HAsiBEEN
vinyl esters are vinyl acetate, vinyl propionate, vinyl {cycl givngEncet atje,
and the |ike. The group A nmonovi nyl nononers incl ude_stytrere—afrtTts
derivatives such as p-nethylstyrene, p-cH orostyrene, and the |ike;
(meth)acrylic acid esters which can produce a honopol yner having a gl ass
transition tenperature above 25[err]C, such as nethyl (neth)acrylate,

ethyl (meth) acyylgheoncRECYs PR Aofordvdibad (Mel)acrylate and
the like; acr ! ; , VI hl ori de, and_the_ !lke.
These group A noNovAiNKlARRRIRY et %@Hnﬁd@ £ bfr%'fﬁhﬂ%f'éﬁf‘b?hng

the characteristics of "the resulting pol ,_ suchas the nodulus o
elasticity.  plack*@8Bl 8ppfieoleyd WnGhduiotied Vi tdBONERS hRGéHEen.

After drying for 1 hour, dirt on the skin surface was wiped

off leaving the dirt in the skin creases. The skin was
washed with éample detergent compositions contéining polymer
beads and a detergent composition of the above formulation
without polymer beads. BAfter washing, phoﬁographs of the

" treated site were taken and the photographs were subjected
to imaée analysis to determine the amount of remaining
sebum. The detergency was determined as the percentage of
the measured sebum amount after washing to the sebum amount
before washing. Detergency improvement was calculated from
this value and the detergency improvement formula given in
Example 2.
Evaluation of Feeling uvon Use

Massaging capacity and feeling upon use was evaluated

by 10 panelists when 1 ml of the sample and ccmparative
detergent compositions were used for face washing. The
results of the evaluation were rated as follows:.

AAA

Excellent

BBB: Good

CCC: Normal

DDD: Bad (inconsistency and irritation wers felt)

The results are given in Table 3.

eet Has Been Replaced
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« ‘i vi nyl benzene, trivinyl benzene, ethylene glycol dinet uylate §E¥t
gl ycol diacrylate, trimethyl ol propane tr| 5%?&7 55
I Tke. Li pophillic polynmers used in this invention hefFtde
reactive copol yners obtained from (a) the above- nentlo ed nonovi nyl
nmononers or a mxture of such nmonovinyl~? nononers and the above group A

nmonovi nyl nmononers, in which the latter nononers are included in an anount
not inpairing

TABLE 3
h Polymer particle Polymer particle Detergency
diameter before diameter after Rate of improvement Washing
expansion {pm) expans1on (pm) expansion (%) evaluatic
330 690 2.1 10 DDD
1163 . 339 2.1 52 BBB
127 _ 264 . 2.1 83 BB8B
90 187 2.1 75 AAA
18 38 24 32, BBB

Example 4

"A soap of the following composition was prepared.

Beads of Synthetic Example 1 5.0%
Sodium salts of coconut oil and tallow 82.0
fatty acid
Dibutylhydroxytoluene o 0.1
‘Cetanol 0.5
Perfume ’ : Smali.amount
Colorant | Small amount
Purified water | Balance
Total 100.0
Example 5

A face cleansing foam of the following composition was

prepared.
Beads of Synthetic Example 1 3.0%
Potassium laurate 40.0

eet Has Been Reﬁaced
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the characteristics of the resulting polyners, and (b) o
having a functional group such as an epoxy ‘group (e.d. dlTwes SNEET HAS BEEN
met hacrylate, etc.), carboxyl group (e.g. acrylic acid, jet ha®EPYAGED aci d
etc.), or the like. Such reactive copo yners are used af
by a conventional nethod. In addition, ethylene rubber (EPM,
propyl ene rubber (EPDM, natural rubber, styrene butadi ene rubber (SBR),
but adi ene rubber (BR), silicone rubber, and the |like can be used as a
hydr ophobi ¢ pol ymeGlycerol Sodi um or annnnlun1salt of (nmeth)acrgl.pc acid
from anong the above hydrophillic polymers and pol ymers contai ning
acrylic acid ester Poopylemomglydeel above hydrophobic pol yners 38ré
preferable fromthe aspect of

‘Sodium benzoate 0.1

Perfume ' Small amount

Purified water Balance

Total 100.0
Example 6

A body. shampoo of the following composition was

prepared.

Beads of Synthetic Exsmple 1 5.0%
Triethanblamine‘monolaurate 45.0
Ethanol | 10.0
Propylene glycdl ' . 10.0
Perfume Small amount
Purified water '~ Balance
Total 100.0

All detergent compositions prepared in Examples 4-6 had

both excellent feeling upon use and superior detergency.

‘Example 7

A detergent composition 3 containing a germicide was
prepared accoxding to the followihg formulation. The
germicidal capacity of the.composition was evaluated
accoraing the following method. The results are given in

Table 4.

———
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+=availability of the raw materials and ready control of the |
el.asticity. Particularly preferable polyners.for. ensuri
mddul us of elasticity are those containing at |east 50% o

acid salts or (meth)acrylic acid esters It is desi

pol ymer particles be incorporated into the detergent conposition of the

present invention in 10 an anount of

0.1-30% by weight, and particularly 1-10% by wei ght.

Formulation:

. Beads of Synthetic Example 1 0% or 5.0%
Benzalkonium chloride ' 0.2-1.0
Potassium laurate 10.0
Purified water _ Balance
Total | 100.0

Method of Evaluating Germicidal Effect

Five (5) ml of sterilized water was applied to the
hands of 5 healthy subjects who h&d not washed hands for 6
hours. After rubbing the both hands each other to
thoroughly apply the sterilized water, the hands were
pressed over a 15 diameter petii dish containing a normal
agar medium.

Then, 5 ml of a detergent composition. 3 was applied to
the hands of the subjects. After rubbing for 1'ﬁinutes, the
both hands were washed with city water for 30 seconds. The
hands were pressed over a 15 diameter petri dish containing
a normal agar medium. This procedure was performed on the
preparations containing different amounts of benzalkonium
chloride given in '.T.'able 4.

After lncubatlng the petri dishes for 3 days at 27°C,
bacterial colonles which were produced were counted. The
results obtained by 5 subjects on each prepsration was
averaged. The bacterium removing effects (%) were

determined by the following formula.

Sheet Has Been Reﬂlaced
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- =The. met hods of preparation of phydrophyllic or 'hydrophobl Q@EE
not restricted to those described above. An appropriate pg ﬁé%%gtﬁ
mét hod can be selected fromconventionally known bl ock poI a |on
suspensi on pol ynerization, reversed- phase suspensi on ponnﬁleatlon and
sol ution pol ymeri zati on nethods. Pol ymef2 particles produced can be used
either as are or after adjusting the particle size by pulverization and
screeni ng. There are no specific.limtations as to the types of
surface active agents used in the deterggphpeeneestbieniak the.present

i nvention. Exaaptes-iuvig! ude ani oni ¢ surfaeeeraStb¥eladgiisnsuchjas fatty
agi d soaps, pm@,Em&.gted L no _api_rlc1 sl fo-succinic.-a inSJ.OO%.
taurates, and the like; nonionic surfacrumbBeirvefagedbaiggch as jai kyl
sacchari des, before Sterilization

The results were shown in Table 4.

TABLE 4

Polymer Particles " Germicidal

(Beads of Synthetic Benzalkonium Effect

Example 1) Chloride (%)
Preparation 1 5 0.2 _ 87.3.
Preparation 2 5 0.5 99.8
Preparation 3 5 1.0 99.0
Comparative 0 0.2 35.0
Preparation 1 .
Comparative - 0 0.5 65.0
Preparation 2 ' : '
Ccmparative 0 1.0 74.0

Preparation 3

Obviously, numerous modifications and variations of the
present invention are poésible in light of the above
teachings. It is therefore to be understood that within the
scope of the appended claims, the invention méy be practiced

otherwise than as specifically described herein.

R
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=aeyl ated am no acids, and al kyl saccharides are preferable bt S8EE T

| iR6PYARSCons |
as to the amount surface gctive agents to be i%curpﬁrﬁf€a_~—
into the deter n. Wen t détergent conposition is a
solid-type the preferable anount is 60-90% For paste type and-gel type
detergent conpositions the preferable anmount is 40-70% and for a liquid

type 10-50% Besi de the above mmjor surface active agents, am ne
: WHAT IS CLAIMED IS:

« *et hyl ene oxi de addition conpounds, and the |ike. Anong tthﬁ——HnuapHa[qﬁmN
heir lowirri fl‘bﬂssb#HasBemlﬂeﬁkd n. ~ There are no specif

1. 'A detergent composition comprising polymer
particles having an average particle size of 50-500 pm in 5%
by weight sodium chloride aqueous solutlon and a modulus of
elast1c1ty of 1 x 103 - 5 x 103 dyne/cm in said sodium
chloride agqueous solution.

2. A detergent composition comprising polymer
particles having an average particle size of 502500 pm in S%‘

- by weight sodium chloride équeOus solution and a modulus of
elasticity of 1 x 103 - 5 x 103 dyne/cm2 in said sodium |

chloride agueous solution, and a germicide.

O



oxi‘de or i m dazoline-type surface active agents are preferghly
tncorporated for the purpose of pronoting foam ng capabili tiyys sHEET HABSBEER
germicide is used together with the detergent conposition, |the meeiragbca

washi ng capability provided by polynerlpartlcles enhances ilt.s—germi-ei-deal
effect even nore, and even a small amfunt of germ ci de addltlon results in
a sufficient sterilization effect. G ven as exanples of germcides are
guat ernary ammoni um salts, pol yhexamet hyl ene blguanlde chl or ohexi di ne
gluconate iodoform 3,4,4":- tHcghl L b

"-trichloro- 2'-hydroxyd|phenyl QﬁPQﬁJ .d% 'gﬁicides that can be

used are, of

A detergent composition is disclosed. The composition
comprises polymer particles having an average particle size
of 50-500 pm in 5% by weight sodium chloride agueous
solution and a modulus of elasticity of 1 x 103 - 5 x 1053
dyne/cm2 in said sodium chloride aqueous solution. It
exhibits a superior physical or mechanical washing
performance, and gives remarkably reduced irritation and
minimal damage to the object belng washed. When a germicide
is incorporated in addltlon to the polymer partlcles, its

sterilization effect is greatly enhanced.

—_—
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courseswrnot limted to those given here. Besi de the conponents
di scussed above, other conponents which are conmmonly used
conpositions can be added to the detergent conposition of @@pLNCEMEﬂT
i'nvention to the extent that such an addition does not affie e ef
of the conposition. They are, for exanple, viscosity incr #Uﬂhﬁ
noi sturi zing agents, coloring agents, antiseptics, feelin
perfunmes, antiphlogistics, UV absorbers, and the like.
conposition of the present invention has a wi dé variety of}a ;
I ncludi ng, for exanple, skin-washing detergents (e.g. face cleansers, body
cl eansers, solid soaps, etc.), shanpoos, kitchen detergents, contact |ens

cl eaners, a&&ﬁﬂgidﬁjﬁh;_lgygyglgu

DETERGENT COMPOSITION

SHEET

BACKGROUND OF THE INVENTION
Field of the Invention:

The present_ipvention relates'ta a detergent
cpmposition,-and,zmoré;parﬁicﬁlarly, to a detergent
composition.compri;ing a sgecif;g_gygg?oﬁjpo;ymgr particle,
which exhibits a superior.physical or mechanical washing
'peiformance, and gives a‘remarkably reduced irzitation and
minimal damage to the object being washed.

Descrintion of the Backc;ound Art:

There are detergent compositions which comprise
particles Qith an object of promoting mechanical washing
performances. Some examples known in the axt are as
follows: |

(1) A detergent composition containing 1-15% by weight
.of polymer_particles.having.a-pérticle size of 50 um or
smaller and .an.internal snrface area . of 100 m2/g .or greater.
The pclymers.include. those fram divinylbenzene, styrene, dr
alkyl styrene,-ahd a mixture of two or more oI these
polymers. A 20% or less amount of polymers prapared from
acrylic acid anﬁ/or.methacrylic EEid derivatives may
6ptionally be used in combination. (German DemccZatic
Republic Patent &9.a209733) -

(2).A degérdenttcémposiﬁion for washing contact lens,

the face, or hands which contains 0.001-25% bty weight of



The.deiergent conposition of the present invention

_polymer particles having a size of 0.1-10 um. .Polymers may‘

.be selected from hydrophillic cross-linked. vinyl polymer,

and polymers of polyhydroxy methacrylic acid, acrylic acid,’
or poly(N-vinyllactam). (USP 4,655,957)

(3) A scrub skin cleanser containing 2.5-20%. by weight -

of pearl powder oxr.chips having a.size of 100-500 pm.

{Japanese Patent Laid-open No.;13152(;98;):

Among fhe_above'detérgent'ccmpositions;'the°ccmposition
(1)thas~hard.particlesﬁwhich'afe.irritative.to.the'skin.
Eoo-smali particle sizeS'of this composition do not give é
good detergent efficiency. The detergent Composition (2)
comprise; polymer particles of which the average diameter is
very small. _This composition imparts very low irritatiom.
Its méchaﬂical washing performance is, however, not
sufficient. 1In contrast, the detergent composition (3)
exhibits high detergeﬁcy, but imparts harsh irritation to

the skin. This is because particles contained in this

.composition are hard and not reqular in.shape. They have

the xrisk of damaging the. skxin surface and thus.are not
suitable for .use as a component of détergents for washing
skin. | | |

As can be seem in these detergent camﬁositions,
conventional techniques could not sagisfy_the detergency and
non-irritation at the same time. The one can only be

satisfied at the sacrifice of the other. This has been the

_problem which has needed to be solved in conventional

detergent compositions.

12 I nparts no or extrenely lowirritation and small damage t he
surface of the object to be washed such as the skin and scalp ar‘&jﬁafﬂé\ﬁ 1996
gi ves an excellent feeling during washing. |In addition, the dgtiergent
~conposition to which a germcide is added exhibits renarkably\i'mproved
-germcidal or sterilizing effects. 2 O her features of the. -

wi |l becone apparent in the course of the follow ng description of the
exenpl ary

REPLACEMENT SHEET
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embodi ments which are given for illustration of the in quﬁ&chMﬁHT

i.ntended to be limting thereof. VP
Synthetic Exanple 1 510 g of 80% acrylic acid aque s1sB)INAY| gg&va
lution at a

neutralized with 360 g of 30% sodi um hydr oxi de aqueous
tenperature below 35[err]C. To the solution were added
of potassium persulfate and 12.2 g af ethylene glycol di
(3.0% based on acrylic acid). The aqueous sol ution of nonomers thus
prepared was added dropwise to a solution of 5.0 g of ethylcellulose in
1,600 m of cycl ghexans; ree Rif Sesh tdatfbobe| rtkeopeesént bavestowsdhave

ni trogen atnosphere while stirring. After the conpletion of the addition,
the stirringowaacted idieshd OFe astudies concerning the relationship

between the characteristics of polymer particles and their
detergency. As a result, the inventors have found that |
detergent compositions comprising polymer partic1e§ having a
.suitable modulus of elaéticity and a specific particle si;e
could- surpr;s;ngly exhlblt superior detergency without
imparting lrrltatlon and damage to the object to be washed,
and that, if a'ge;micide is incorporated in addition to suqh
polymer particles, sterilization effects on the object to bé

washed by the detergent composition were greatly enhanced.

SUMMARY OF THE INVENTION

fAccoxrdingly, an object of the present invention is to
provide a detergent .composition compr;sing.polymer particles
having an average particle size of 50-500 pm in 5% by weight
sodium chloride agqueous solution and a modulus of elasticity
of T x 103 - .5 x 105 dyne/cmz.in said aqueous solution.
: 3 ‘Another object of the present invention is .to provide a
‘detergent composition further comprising a germicide.

.Other .objects, features .and advantages of the invention
will hereinafter become more readily apparent from the-

following description.

'DETAILED'DESCR:PTION OF THZ INVENTION
AND PREFERRED EMBODIYENTS

Any polymer particles can be used in the detergent

composition of the present invention so long as the same has



further 10 hours at a tenperature of 70-75[err]C to conpl et d£ ACEMENT SH ETé
~pol yneri zation reaction. The anount of water in the producegd, ‘
was suspended in cycl ohexane was adjusted to 25% by azeotrdpfc heON
whi | e refl uxing 13  cycl oﬁeiﬁyﬂf a}ggﬁ)
Cycl ohexane was renoved by distillation at 80-100[err]C undet_reduced
pressure to produce dried bead-1ike 1 sodium pol yacrylate havi ng an average

particle size of 200 [err]m (size distribution 100-250 [err]W and a
nodul us of elasticity of 6.0 x 10[err] dynelcnferr].

a modulus of elasticity of 1 x 103 - 5 x 105 dyne/cm? in a
5% by weight (hereinafter described simply as "%") sodium
chloride aqueous solution. A particularly desirable modulus
of elasticity iange is 1 x 10% - 1 x 105 dyne/cm2. ‘If the
modulus of elasticity is smaller than 1 x 103 dyne/cﬁz, the
detergent.capacity .is not .sufficient. On.the other.hand, if
-greater than 5 x lOs'dyne/cmz,.the-deﬁergent.composition has
‘the ﬁisk of damaging the object to be washed. . Here, the
modulus of elasticity of polymer:particles is:measured- by
the following method. A single.layer -of polymer particles
immersed in 5% sodium chloride agqueous: solution for at least
one hour is placed on an aluminum sample pan, and the pan is
-placed In a -thernmal stress measuring'device (TMA/SS10,
.manufactured by Seiko Electronic Co., ‘Ltd.). A load of 3 g
is put onto the sample in advance at room temperature by a
cylindrical expansion-compression. sample holder probe .made
‘of gquartz and-having a 0.71 mm? cross-sectional area. A

3 sine .curve stress of. 1 g amplitude and 0.005 Hz cycle is
.charged. TFhe modulns of .elasticity is then determined from
the strain produced.

The polymer particles of the present invention have an
average particle size of 50-500 pum, preferably of 100-300
pm, in 5% sodium chloride aqueous solution. If the average
particle size is smaller than 50 um, the detergency of the
composition is not sufficient. 1If greater than 500 um,
inconsistency and irritation to the skin result. Particle

sizes are measured in this invention by optical microscopic



Synthetic Exanple 2 A m xture of 100 g of 2-ethyl hexyl_acrytate— 0.5 |
g of ethylene glycol dinethacrylate, and 1.0 g of peroxy ﬁgpcy¢EMEﬂﬁ§ﬁ
solution of 2.33 g of polyvinyl alcohol (Gosenol G+ 17, pgrrofactured by
Ni ppon Synthetic Chenical Industry Co., Ltd.) in 230.7 g ¢ff 46 MAY 1958
i 1 on- exchangedtwater were charged into a 1 1 four-necked fllask, and stirrep
~at 350 rpmuntil dispersion. The terperature was raised td ;

- which the reaction proceeded for 8 hours. The cross-linked. palyner-
- suspension thus prepared was subjected to. steam distillation to produce
beads of cross-linked 2-ethyl bexyl polyacrylate having an average particle
si ze of 15phptogapiyd ad addntlil glagnikfitcation of BolymerOparticles
dyne/cnferr] 2. '

Y i which have been expanded in 5% sodium chloride agueous

solution for 1 hour are placed on a glasé slide having a
recess in the center, and the slide is covered with a cover
slide. An optical microscopic photograph is then taken
through. the cover slide.

There are no specific:limitations as to -the shapes of
the.particies. Polymers- obtained by block polymerization
can be used after pulverizatior to the specified particle
size. Desirable shapes. of the particles are spherical or
oval. j

Either hydréphillic or .hydrophobic polymers -can be used
as the material for the polymer.par:;clés. Mixtures of
hydrophillic and.hydrophobic polymers may also be used.

"Examples of hydrophillic ‘polymers include hydrated gels
deriveddﬁrom;car:ageenan,-gelatin, agar, tragacanth gum,
viscose; methylcellulose, ethylcellulose, .
‘hydroxyethylcellulose, carboxymethylcellulose,. polyvinyl
alcohol, or the like, and stabilized by the addition of
polyvalent metal salts; cross-linked homopolymers or -
copolymers of two or more monomers such aS'acryliclacid.or_
methacrylic acid (hereinafter collectively referred.to as
(meth)acxrylic acid), (meth)acrylic acid salts of sodium,
ammonium, or the like, N-substituted (meth)acrylic amides,
2-(meth)acryloylethanesulfonic acid or salts thereof,
styrenesulfonic acid or salts thereof, 2-hydroxyethyl-

(meth)acrylate, N-vinylpyrrolidone, vinylmethyl ether,



Exanple 1

The nodul us of elasticities and detergent ¢

pol ymer beads of sodi um pol yacryl ate prepared in Synthetic R@m@@ﬁuﬁﬂmSHEET

2- et hyl hexyl polyacrylate prepared in Synthetic Exanple 2 ﬂ

conpari son

pol ystyrene (Finepearl PB- 3012, manufactured

’ ﬁ”ﬂm 335

Chem cal- Co., Ltd.) were neasured according to the foll owir t hods. i%
REPLACEVENT SHEET 6 14  Measur eyelnt..of—Moehttos™ |

of El asti ci

ty A single layer of polymer particles immsrsed in 5% A

polyethylene oxide (meth)acrylic acid ester, and the like;

cross-linked polymers of saponified vinyl acetate-methyl

.acrylate copolymer, saponified vinyl acetate-monomethyl

.maleate copolymer, saponified isobutylene-maleic anhydride

copolymer, and the like; hydrolyzates of starch-acrylic acid
graft pglyme:,,polysacchaxide&aérylic acid graft polymer,
sta;ch—agrylonitrile graft polymer, and thg.like:

An exémple.gf‘pfodudinq cross-linked pﬁlyme;s_having a

sSuitable .modulus of elasticity is toiﬁolymerize a.monomer or

-2 mixture of. monomers .and a. cross-linking agent such as

‘polyfunctional viﬁyl monomer or othef'monomers having at

least two functional groups other than vinyl group, e.g.

epoxy group, .by a‘conventional method.  Another method is

first to produce a‘hémopolymer or copolymer and then to

react a cross-linking agent with .the.homopolymer or

.copdlymer.' Examples of polyfunctional vinyl monomers are
‘N,N’-methylene-bis(acrylamide), ethylene glycol

.dimethacxy;até. volyethylene glycol diacrylate, polyethylene

giycol dimethacxrylate, trimethylolpropane- triacrylate, and
the like. Cross-linking agents having at least two
functional grougs otheér than vinyl group include, for

example,. glycidyl .ether-, .diisocyanata-, and dimaleimide-

-type compounds. Of .these;. given as examples of glycidyi‘

ether—tyﬁe compounds;are'ethylené glycol diglycidyl ether,
polyethylene diglycol diglycidyl ether, glycernl dig;ycidyl
ether, glycerol triglycidyl ether, triglycidy; isocyanate

and the like; as examples of diisocyanate-type compounds are



sodi um chl ori de aqueous solution for at |east one hour was
al um num sanpl e pan, and the pan was placed in a thermal st
devi ce (TMA/ SS10, manufactured by Seiko-Electronic Co., Ltd.). @ d19§ﬁ 3
g was put onto the sanple in advance at room tenperature by t | ri
expansi on- conpr essi on sanpl e hol der probe nade of quartz and { having a 0. 71
mijerr] cross-sectional area. A sine7curve stress - of 1 g arfplitude and

0. 005 Hz cycle was charged. The nodulus of elasticity was t ermned
fromthe strain . produced. Measur enent of Deteraency A solid fat
dyed with mefths idinsnb ozl -pitenyl i saeyanatapphehéttridenadiiphefytic dried
pig skin over a circular area having a 15 nmdianeter at a 0.1 nm

t hi ckness. dilisdatanatse, isophoronediisocyanate, hexamethylene-

ﬂEN?%HEET!
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diisocyanate, xylilenediisocyanate, and the like; and as
exampleé of dimaleimide-type compounds are N,N’-1,4-
phenylenediémine dimaleimide, N,N'~1,2?pheny1enediamine
dimaleimide, N,N’-hexamethylenediamine dimaleimide, N,N‘-
‘tetramethylenediamine dimaleimide, and the like. _Copolymers
of the above hydrophillic moncmer and a hydrophobic monomex,
such as styrene, (meth)acrylic acid ester, may also be used
inasmuch as the characteristics of the produced polymers,
such as modulus elasticity and the like, are not excessively
impaired. Frbm the aspect of obtaining a better expansion
ratio, preferable;polymers are“thpse prqduéed from one or
_morehhydrqphiilic monqmers.

Among these hydrophillic ﬁolymers, those having a
expansioé ratio in 5% sodium chloride aqueous solution of
1.2-5 times are preferable. Here, the expansion ratio is
expregsed by the ratio of the expanded polymer particle
diﬁmeter for the dry polymexr parﬁicle diameter.

Given'as examples-of hydrophobic polymers are polymers
obtained by a known suspension polymeriiation, using or
without using an organic solvent, of (i) a monovinyl monomei
which can produce a homopolymer having a glass transition
temperature below 25°C, such as alkyl (meth)acrylate, |
substituted alkyl (meth)acrylate, fatty acid vianyl ester, 6r
the like,.(ii) a mixture of two or more of the above |

monovinyl monomers (i), or (iii) a mixture of the above



washed with a 5% sodi um chl ori de aqueous sol uti on cont ai ni 3
beads. The remaining solid fat was di ssolved in an organi rsotvent —and t fe
absorbance of the solution was neasured. The detergency dpsqﬂﬁfﬁﬂaﬁaa
the percentage of the neasured absorbance for the absorbaphde neasured on ‘!
t he solution of unwashed solid fat. The results are $howa—a—Fabte~1.
15 TABLB 1 —

ggpma;ﬁ?ﬁ SHEET |
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monovinyl monomers (i), other monovinyl monomers which are
mentioned below as group A monovinyl monomers, and
polyfunctional vinyl monomers.

Here given as examples of alkyl acrylates are methyl
acrylate, ethyl acrylate, propyl acrylate, butyl acrylate,
2-ethylhexyl acrylate, dodecyl acrylate, tetradeéyl
acrylate, hexadecyl.acrylate, and the like; as examples of

} substituted alkyl acrylates are 2-ethoxyethyl acrylate,
2-cyanoethyl acrylate, benzyl acrylate, and the like; as
examples of alkyl (meth)acrylates are butyl (meth)acrylate,
2-ethylhexyl (meth)acrylate, decyl (meth)acrylate, dodecyl
(meth)acryiafé, hexadecyl (metﬁ)acrylate, and the like; and
as examples of fatty acid vinyl esters are vinyl acetate,
vinyl propionate, vinyl cyclohexylacetate, and the like.

The group A monovinyl monomers include styrene and its
derivatives such as p-methylstyrene, p-chlorostyrene, and

the like; (meth)acrylic acid esters which can produce a

homovolymer having a glass transition temperature above
25°C, such as methyl (meth)acrylate, ethyl (meth)acrylate,
prcoyl (meth)acrylate, t-butyl (meth)acrylate, and the like;
acrylonitrile, methacrylonitrile, vinyl chloride, and the
like. These group A monovinyl monémers can be added in an
amount not impairing the characteristics of the resulting
polymers, such as the modulus of elasticity.

Examples of polyfunctional vinyl monomers include
divinylbenzene, trivinylbenzene, ethylene glycol

dimethacrylate, ethylene glycol diacrylate,



Pol ymer Aver age Modul us of Det er genc
Dianeter ([err]nm) Elasticity (dyne/cnmferr]) (% Exanpl
6.0 x 10[err] 69 Exanple 2 150

65 Pol ystyrene 200 2.0 x 10[err]

Sanpl e detergent conpositions were prepared by using thejs
particles used in Exanple 1. sodium pdlyacrylate, 2-ethyllhéx

pol yacryl ate, polystyrene. The conpositions had the follo ;ﬂgfigLﬂuLaLFon
(detergent conposition 1). Pol ymer particles 5. 0%
Lauryl phosphate 25.0

trimethylolpropane triacrylate, and the like.

Lipophillic polymers used in this invention also
include reactive copolymers obtained from (a) the above-
mentioned monovinyl mdnomers or & mixture of such monovinyl
monomers and the above group A monovinyl moﬁomérs, in which
the latter monomers are included in an amount not impairing
the characteristics of the fesultipg polymers, and (b) one

_) type of monéﬁer having a functional group such as an epoxy
group (e.g. glycidyl methacrylate, etc.), carboxyl group
(e.g. acrylic acid, methacrylic acid, etc.), or the 1like.
Such reactive copolymers are used after cross-linking by a
conventional method.

In addition, etﬁylene rubber (EPM), propylene rubbex
(EPDM) , natural‘rubber, styrene butadiene rubber (SBER),
butadiene rubber (BR), silicbne rubber, and the like can be
used as a hydrophobic polymer.

Sodium or ammonium salt of (meth)acrylic acid from
among the above hydrophillic polymers and polymers
containing acrylic acid ester from among the akove

'hydrophobic polymers are preferable from the aspect of
availability of the raw materials and ready control of the
modulus of elasticity. Particularly preferable polymers. for
ensuring a desired modulus of elasticity are those
containing at least 50% of (meth)acrylic acid salts or
(meth)acrylic acid esters.

It is desirable that polymer particles be incorporated

into the detergent composition of the present invention in



Sodi um hydr oxi de (48% 9.3 2-lauryl - N-caFDboxy, wrbneeT |
:3. 0 hydroxyethyl imdazolinium betaine solution Carboxyvin bé%££§%@g

‘0.5 Pol yet hyl ene gl ycol 3.5 Sodium chaib t

3.0 P-oxybenzoic acid ester. 0.3 Perfune qrﬁ NFAY 1336
0.3 Purified water - Bal ance Tota\‘

100.0 : 10 16°

!

an amount of 0.1-30% by weight, and particularly 1-10% by
weight.

The methods of preparation of phydrophyllic or
hydrophobic polymers are not restricted to those described
above. An appropriate polymerization method can be selected
from conventionally known block polymerization, suspension
polymerization; reversed-phase suspension polymerization,
ana solution polymeriiation methods. Polymer particles
produced can be used either as are or after adjusting the
particle size by pulverization and screening.

There are no specific limitations as to the types of
surface active agents used in the detergent composition of
the present invention. Examples include anionic surface
active agents such as fatty acid soaps, phosphates, acylated
amino acids, sulfo-succinic acids, taurates, and the like;
nonionic surface active agents such as alkyl saccharides,
ethylene oxide addition compounds, and the like. Among
these, phosphates, acylated amino acids, and alkyl
saccharides are preferable because of their low irritaéion
to the skin.

There are no specific limitations as to the amount of
the major surface active agents to be incorporated into the
detergent composition. When the detergent composition is a
solid-type the preferable amount is 60-90%. For paste type
and gel type detergent compositions the preferable amount is
40-70%, and for a liquid type 10-50%.

Beside the above major surface active agents, amine



Measur enent of Detergency | nprovenent The sane procedu qEQ€SHEET
nmeasur enent of detergency in Exanple 1 was carried out, excefEP -
detergent conpositions of the above formnul ati on and a deterdeht 96
conposition containing no polyner particles were used instedd of SpMAym@
particle suspensions in 5% sodium chloride aqueous solution ol Exanple 1.
The detergency inprovenent was deterldi ned by the fol |l owi ng fpfmma,
[err] wherein Wis the detergency inprovenent, wis the detergencty — oOf
t he detergent conposition containing polyner particles, and werr] is the
detergency of the conposition containing no polynmer particles.

oxide or imidazoline~type suxface active agents are

v oA et

oot

preferably incorporated for the purpose of promoting foaming
capability.

When a germicide is used together with the detexrgent
composition, the mechanical washing capability provided by
polymer particles enhahces its germicidal effect even more,
and even a small amount of germicide addition results in a

) sufficient sterilization effect. Given as ékamples of
germicides are quaternary ammonium salts, polyhexamethylene
biguanide, chlorohe#idine gluconate, iodoform, 3,4,4’'-
trichlorocarbanilide, 2,4,4’'-trichloro~2’~hydroxydiphenyl
ether, and the like. Germicides that can be used are, of
course, not liﬁited to those given here.

Beside the components discussed above{ other components
which are‘commonly used for detergent compositions can be
added to the detergent composition of the present invention
to the extent that such an addition does not affect the
effect of the composition. They are, for example, viscosity
increasing agents, moisturizing agents, coloring agents,
antiseptics, feeling improvers, perfumes, antiphlogistics,
UV absorbers, and the like.

The detergent composition of the present invention has
a 'wide variety of applications, including, for example,
skin-washing detergents (e.g. face cleansers, body
cleansers, solid soaps, etc.), shampoos, kitchen detergents,
contact lens cleaners, and the like.

The detergent composition of the present invention



Néasurenent of Ant hema The sanpl e detergent conposi { RgAsAGEY
14 times to a specified site of the underarmusing a tef OdM&gC
the norning and once in the evening. After that, the glods| ofge | atYi oh»

of the skin was observed by the naked eye. The results oﬁ_hgg_ggig%XQLLth

were rated as follows. The nean val yg of. the ratings obt e test :
using 10 subjects was taken as the degree of anthens. \__No ehantge™n

t he skin gl ossi ness: 0 Exfoliation is slight: 1
Exfoliation is nmedium 2 ' Exfoliation is heavy

3

imparts no or extremely low irritation and small damage to
the surface of the object to be washed such as the skin and
scalp, and also gives an excellent feeling during washing.
In addition, the detergent composition to which a germicide
is added exhibits remarkably improved germicidal or
sterilizing effects.

Other featurés of the invention will become Apparent in

9 the course of the foilowing description of the exemplary

embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAVMPLES
Synthetic Example 1
510 g of 80% acrylic acid aqueous solution was
neutralized with 360 g of 30% sodium hydroxide aqueous
solution at a temperature below 35°C. To the solution were
added and dissolved 0.9 g of potassium persulfate and 12.2 g
3 of ethylene glycol diglycidyl ether (3.0% baséd on acrylic
acid). The agueous solution of.monomers thus prepared was
added dropwise to a solution of 5.0 g éf ethylcellulose in
1,620 ml of cyclohexane maintained at 75°C over 1.5 hours
under a nitrogen atmosphere while stirring. After the
completion of the addition, the stirring was continued for a
further 10 hours at a temperature of 70-75°C to complete the
polymerization reaction. The amounﬁ of water in the
produced polymer which was suspended in cyclohexane was

adjusted to 25% by azeotropic dehydration while refluxing



17 TABLE 2 Pol yner RE TEergenc .
Degr ee of Particl es | nprovenent (%  Ant hema PLACEMENT SHEET
Exanmple 1 50 0.1 Exanpl e 2

0.1 Pol ystyrene 67 1.2 Exp Ikﬁﬁﬁ 1996

Sodi um pol yacryl ate (3% cross-|inked using ethylene glycoljdiglycidyl

et her) polymer beads of various partlxle sizes listed in Tabl'e 3 were

"prepared. Al polyner bead
cyclohexane. Cyclohexane was removed by distillation at
80-100°C under reduced pressure to éroduce dried bead-like
sodium polyacrylate.having an average particle size of 200
pum (size distribution 100-250 um) and a modulus of

elasticity of 6.0 x 104 dyne/cmz.

Synthetic Example 2

A mixture of 100 g of 2-ethylhexyl acrylate, 0.5 g of
ethyiene glycol dimethacxrylate, and 1.0 g of peroxy lauroyl,
and a solution of 2.33 g of polyvinyl alcohol (Gosenol GH-
17, manufactured by Niﬁpon Synthetic Chemical Industry Co.,
Ltd.) in 230.7 g of ion-exchanged, water were charéed into a
1 1 four-necked fiask, and stirred at 350 xpm until
dispersion. The temperature was raised to 80°C, at which
the reaction proceeded for 8 hours. The cross-linked.
polymer suspension thus prepared was subjected to steam
distillation to produce beads of cross-linked 2-ethylhexyl
polyacrylate having an average particle size of 150 pum and a

modulus of elasticity of 3.8 x 104 dyne/cm2.

Example 1

The modulus of elasticities and deﬁergent capacities of
polymer beads of sodium polyacrylate prepared in Synthetic
Example 1, 2-ethylhexyl polyaérylate prepared in Synthetic
‘Exzample 2, and, for comparison, polystyrene (Finepearl PB-
3012, manufactured by Sumitomo Chemical Co., Ltd.) were

measured according to the following methods.




sanpl es had a nodul us of elasticity of 6.0x 10[err] dyne/ cififPiACEMENT SHEET
Det ergent conpositions were prepared by the addition of thq ypotymer—beads
according to the followi ng formul ati on (detergent conposition1%)MA?mm35
conpositions were subjected to determ nation of the deterdgency i nprovenen
according to the followi ng procedures. In addition, the fdelings on-use
of the detergent conpositions contai b ng polyner beads werg eval uated by

t he face-cl eansing test described bel ow. Pol ynmer particles
5.0% Monol auroyl phosphate 10.0 Tri et hanol am ne

i3660 Purih%%%d@@ﬁﬂht of Modulus of Elastici lance Total

A single layer of polymer particles immersed in 5%
sodium chloride agueous solution for at least one hour was
placed on an aluminum sample pan, and the pan was placed in
a thermal stress measuring device (TMA/SS10, manufactured by
Seiko Electronic Co., Ltd.). A load of 3 g was put onto the
sample in advance at room temperature by a cylindrical
expansion-compression sample holder probe made of quartz and
having a 0.71 mm? cross-sectional area. A sine curve stress
of 1 g amplitude and 0.005.Hz_cycle was charged. The
modulus of elasticity was then determined from the strain

produced.

Measurement of Deteraency

A solid fat dyed with 1-[(p-phenylazo)-phenyljazo[2-
naphthol] was applied to dried pig skin over a circular area
having a 15 mm diameter at a 0.1 mm thickness. The fat was
washed with a 5% sodium chloride agueous solution containing
polymer beads. The remaining solid fat was dissolved in an
organic solvent and the absorbance of the solution was
‘measured. The detergency was determined as the percentage
of the measured absorbance for the absorbance measured on
the solution of unwashed solid fat.

The results are shown in Table 1.
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TABLE 1
Polymer Average Modulus of Detergency
Particles Diameter (um) Elasticity (dyne/cmz) (%)
Example 1 200 6.0 x 10% 69
Example 2 150 3.8 x 104 65
Polystyrene 200 2.0 x 106 77
Example 2

Sample detergent compositions were prepared by using

the same polymer particles used in Example 1: sodium

polyacrylate, 2-ethylhexyl polyacrylate, polystyrene.

The

composiﬁions had the following formulation (detergent

composition 1).

Polymer particles
Lauryl-phosbhate
Sodium hydroxide (48%)
2-lauryl-N-carboxyethyl-N-
hydroxyethyl imidazolinium
betaine solution
Carboxyvinyl polymer

| Polyethylene glycol
Sodium carbonate
P-oxybenzoic acid ester

Perfume

Purified water

25.0

o O w w o
w o u»n un

Balance

Total

100.0



treated site were taken and the photographs were subject eq—toTTTRGE

analysis to determne the anount of remmining sebum The |0RE T

determ ned as the percentage of the nmeasured sebum anount ter '
R
n in Exanple

t he sebum anmount before washing. Detergency inprovenent

from this value and the detergency |nprovenent formula gi

2. Evaluation of Feeling upon Use 16 ‘Massagi ng capacity ‘amdTeeli ng
upon use was evaluated by 10 panelists when 1 m of the sanpke-and:——""""
ccnparative detergent conpositions were used for face washing. The

ot 4 @pre

resul ts of MéAsueemend! g DeteErdériey Rifiofovemest AAA: Excel |l ent
BBB: Good CCC. Nor nal

The same procedure as in the measurement of detergency
in Example 1 was carried out, except that detergent
compositions of the above formulation and a detergeht
composition containing no polymer particles were used
instead of polymer particle suspensions in 5% sodium
chloride agqueous solution of Example 1. The detergency
improvement was determined by the following formula,

w - W

W= x 100 (%)
100 - WO

wherein W is the detergency improvement, w is the detergency
of the detergent composition containing polymer particles,
and wg is the detexgency of the compositién containing no
polymer particles.

Measurement of Anthema

The sample detergent compositions were applied 14 times
"to a specified site of the ﬁndérarm using'a tefion rod once
in the morning and once in the evening. After that, the
gloss or exfoliation of the skin was observed by the nakgd
eye. The results of the observations were rated as follows.
The mean value of the ratings.obtained by the test using 10
subjects was taken as the degree of anthema.
No change in the skin glossiness:
Exfoliation is slight:

Exfoliation is medium

w N = O

Exfoliation is heavy



DDD: Bad (inconsistency and irritation were felt) T eRéégﬂdaMENi

given in Table 3. 19
TABLE 3 Pol ymer particle Polymer particle Det ¢
‘before dianeter after Rat e of i nprovenment Washing ¢
([err]m expansion ([err]m expansi on (9
690 2.1 10 17 DDD 163
2.1 52 BBB 127 264
83 BBB
TABLE 2
Polymer Detergency Degree of
Particles Improvement (%) Anthema
Example 1 50 0.1
Example 2 38 0.1
Polystyrene 67 1.2

Example 3
Sodium polyacrylate (3% cross-linked using-ethylene

glycol diglycidyl ether) polymer beads of wvarious particle
sizes listed in Table 3 were prepared. Al; polymer bead
samples had a modulus of -elasticity of 6.0 'x 104 dyne/cmz.
Detergent compositions were prepared by the addition of the
polymer beads according to the following fdrmulation

- (detergent compositioﬁ'z). The compositions were subjected
to determination of the detergency improvemgnt Accofding to
the following procedures. In addition, the feelings on use
of the detergent compositions containing polymer beads were

evaluated by the face-cleansing test described below.

Polymer particles 5.0%
Monolauroyl phosphate 10.0
Triethanolamine 12.6

~ Purified water Balance

Total 100.0



90 187 2.1 75 —
38 2.1 32 BBB Exanpl e REPLACENENT Shp

the foll owi ng conposition was prepared. Beads of Synthe ic‘ﬁ§a
5. 0% Sodi um salts of coconut oil and tall ow 8P. BB @$y \
acid Di but yl hydr oxyt ol uene .1

“Pertune \

Cet anol 18 : 0.5

Smal | anpunt Col or ant unt
Purified water Bal ance Tot al

100.0

Measurement of Detergency Improvement

A synthetic sebum comprising 2% by weight of carbon
black was applied to a specified site of the underarm.
After drying for 1 hour, dirt on the skin surface was wiped
off leaving the dirt in the skin creases. The skin was
washed wiﬁh-;ample detergent compositions contéining polymer
beads and a detergent composition of the above formulation
‘without polymer beads. After washing, photographs of the
treated site were taken and the photographs were subjected
to image analysis to determine the amount of remaining
sebum. The detergency was determined as the percentage of
the measured sebum amount after washing to the sebum amount
before washing. Detergency improvement was calculated from
this-value_and the detergency improvement formula given in
Example 2. |
Evaluation of Feeling upon Use

Massaging capacity and feeling upon use was evaluated

' by 10 panelists when 1 ml of the sample and ccmparative

detergent compositions were used for face washing. The
results of the evaluation were rated as follows:

AAA: Excellent

BBB: Good

CCC: Normal

DDD: Bad (inconsistency and irritation wers felt)

The results are given in Table 3.



Exanpl e 5 A face cl eansing foamof the foll ow ng conpog+

pr epar ed. Beads of Synthetic Exanple 1
Pot assi um | aur at e 40.0
20 d ycerol 8.0
gl ycol 3.0 Sodi um benzoat e
0.1 19 .
TABLE 3
Polymer particle Polymer particle ~ Detergency
diameter before diameter after Rate of improvement Washing
expansion (jum) expansion (um) expansion (%) evaluatic
330 ' 690 2.1 ' 10 DDD
163 . 339 2.1 52 . BBB
127 264 . 2.1 83 BBB
90 187 : 2.1 75 AAA
18 38 2.1 32 BBB
Example 4

A soap of the following composition was prepared.

Beads of Synthetic Example 1 5.0%
Sodium salts of coconut oil and tallow 82.0
fatty acid
Dibutylhydroxytoluene . 0.1
éetanol 0.5
Perfume | ' Small amount
Colorant . Small amount
Purified watex , : Balance
Total ' 100.0
Example 5

A face cleansing foam of the following composition was
prepared.
Beads of Synthetic Example 1 3.0%

Potassium laurate 40.0



Per f ume Smal | anount REE hEEAENRISHEET
Bal ance Tot al 10
A body. shanpoo of the follow ng conposition was prepared. 6 MAQqugﬁ o]
Synt hetic Exanple 1. 5. 0% Tri et hanol g -né nonol aur at
45.0 Et hanol 10. Propyl-ehe
gl ycol 10. % - Perfune
Smal | anmount . Purified water . Bal ance
Tot al 100. 0 Al'l detergent
conposi tions prqgg&ggrgﬂ Exanpl es 4-6 had 8.0
Propylene glycol 3.0
Sodium benzoate 0.1
Perfume Small amount
Purified water | Balance

Total | 100.0
Example 6

A body. shampoo of the following composition was

prepared.

Beads of Syﬁthetic Exgmple 1 5.0%
Triethanolamine ‘monolaurate 45.0
Ethanol : 10.0
Propylene giycol ' B 10.0
Perfume Small amount
Purified water : ) Balance
Total 100.0

All detergent compositions prepared in Examples 4-6 had

3 both excellent feeling upon use and superior detergency.

‘Example 7

A detergent composition 3 containiﬁg a germicide was
prepared according to £he following formulation. The
germicidal capacity of the.composition was evaluated
according the following method. The results are given in

Table 4.



bot h excellent feeling upon use and superior detergency. Exa

A detergent conposition 3 containing a germcide was p ig;ggggggﬁsﬂEE@

the followi ng fornmulation. The germcidal capacity of t|§
eval uated according thefollow ng nethod. The results arle

I MA 1950

%} _Fornulation:
Formulation:
Beads of Synthetic Example 1 0% or 5.0%'
Benzalkonium chloride - 0.2-1.0
Potassium lauréte 10.0
Purified water " Balance
Total | | 100.0

Method of Evaluating Germicidal Effect

FPive (5) ml of sterilized water was applied to the
hands of 5 healthy subjects who hﬁd not washed hands for 6
hours. After rubbing the both hands each other to .
thoroughly apply the sterilized water, the hands were
pressed over a 15 diameter petii dish containing a normal
agar medium.

Then, 5 ml of a detergent composition. 3 was applied to
the hands of the subjects. After rubbing for l.ﬁinutes, the
both hands were washed with city water for 30 seconds. The
hands were pressed over a 15 diameter petri dish containing
a normal agar medium. This procédure was performed on the
preparations containing different amounts of benzalkonium
chloride giwven in Table 4.

Aftex incubatiné the petri dishes for 3 days at 27°C,
bacterial colonies which were produced were counted. The
results obtained by 5 subjects on each preparation was
averaged. The bacterium removing effects (%)_Qere

detexrmined by the following formula.

to



Beads of Synthetic Exanple 1 0% or 5.0% Benrd eﬂégggﬂhsaﬁﬁﬂ
'0.2-1.0 ¥ !

Pot assi um | aur at e 1 red!
wat er ' Bal ance Tot al i
100.0 Met hod of Eval uating Germ cidal Effect Fiv
sterilized water was applied to the ,.hands of 5 healthy s
not washed hands for 6 hours. After rubbing the both ha
t horoughly apply the sterilized water, the hands were pr

di aneter petri dish containing a nornmal agar nedi um Then, 5 m of a
det ergent conposition. 3 was appl i ed Numberhefhdulonies he supj ects. After
rubbi ng f oBadteriumes, the after Sterilization .

Removing Effect = 1 - x 100%

Number of Colonies’
before Sterilization

The results were shown in Table 4.

TABLE 4

Polymer Particles " Germicidal

(Beads of Synthetic Benzalkonium Effect

Example 1) _ Chloride (%)
Preparation 1 5 0.2 i 87.3
Preparation 2 5 0.5 99.8
Preparation 3 5 1.0 99.0
Comparative 0 0.2 35.0
Preparation 1 :
Comparative 0 0.5 : 65.0
Preparation 2 ' ‘
Ccmparative 0 1.0 74.0

Preparation 3

Obviously, numerous modifications and variations of the
present invention are poésible in-light of the above
teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.



bot h hands were washed with city water for 30 seconds. The k ggA@EWENTShL”
pressed over a 15 dianeter petri dish containing a nornmal a

Thi s procedur GhidSkectIek acedr t he preparations containingld f‘ ﬁ*ﬁ
amount s of benz ride given in Table 4. Af tle ncubatlng
the petri dishe J'WM* Qi t 27[err]C, bacterial colonies
produced were coun e results ghtained by 5 subjects o

preparation was averaged. The bacteriumrenoving effects (%
determined by the follow ng formila.

WHAT IS CLAIMED IS:

1. A detergent composition comprising polymer
particles having an average particle size of 50-500 pum in 5%
by weight sodium chloride aqueous solution and a modulus of
eiasticity of 1 x 103 - 5 x 10° dyne'/cm2 in said sodium
chloride agueous solution. .

2." A detergent composition comprising polymer
particles having an average particle size of 50-500 um in 5%

" by weight sodium chloride équeous solution and a modulus of
elasticity of 1 x 103 - 5 x 105 dyne/cm2 in said sodium |

chloride aqueous solution, and a germicide.

| L 0 ) I A



: $ i um fter Sterilg \
Number of Col oni es Bacteriu afte FEPLAE&M%ﬁﬁBHEﬁJ

Effect = 1 - X .100%
sNunber of Col oni es before Sterilizat
Tesults were shown in Table 4.
‘Pol yner Particles Ger m ci dal
Synt hetic Benzal koni um Eff ect 24 . Exanpl e 1)
(96 Preparation 1 5 0.2 .
5 0.5 : 99 8 Preparation 3 5

1 0 99.0 Conparative .2
35.0 Preparation 1 Cbnparat|ﬁ5§EBAQE—QE—QE——Ql§§l£§ﬂEL— 0 5

65. 0 Prepar abe¥RRGENT COMPOSITION
A detergent composition is disclosed. The composition

comprises polymer particles having an average particle size
of 50-500 pum in 5% by weight sodium chloride aqueous
solution and a modulus of elasticity of i x 103 - 5 x 105
dyne/cm2 in said sodium chloride aqueous solution. It
exhibits a superior physical or.mechanical washing

D | performance, and gives remarkably reduced irritation and
minimal damage to the object being washed. When a germicide
is incorporated in éddition to the polymer particles, its

sterilization effect is greatly enhanced.
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Ccnpar ati ve 0 1.0 74.0 Preparati ongﬁ _
Qobvi ously, nunerous nodifications and variations of the present inv ?‘f“é?]
are possible in light of the above teachings. It is therefore to be
- understood that within the 'scope of the appended clrarnms,—the—t+nventi on may
" be practiced otherw se than as specificaglly descm,pglgetﬂgs&en

e el , IIIIIIIHIIIHHIHIHIII

1. A detergent composition comprising:

(A) from 0.1 to 30% by weight of the composition of polymer
particles selected from the group consisting of carrageenan, gelatin, agar,
tragacanth gum, viscose, methylcellulose, ethylcellulose, hydroxyethylcellulose,
carboxymethylceliulose, polyvinyl alcohol; cross-linked. homopolymers or
copolymers of two or more monomers selected from acrylic acid or methacrylic
acid (hereinafter collectively referred to as (meth)acrylic acid), sodium or
ammonium (meth)acrylic acid salts, N-substituted (meth}acrylic amides, 2-
(meth)acryloylethanesulfonic acid or salts thereof, styrene-sulfonic acid or salts
thereof, 2-hydroxyethyl (meth)acrylate, N-vinylpyrrolidone, vinyl methyl ether,
polyethylene oxide {meth)acrylic acid esters, C;-Cqg alkyl (meth)acrylates, C4-Cq6
alkyl (meth)acrylates in which said C{-C4g alkyl is substituted with an ethoxy
group, a cyano group or a phenyl group, fatty acid vinyl esters,
(meth)acrylonitrile and vinyl chloride; saponified, cross-linked copolymers of vinyl
acetate-methyl acrylate, vinyl acetate-monomethyl maleate and isobutylene-
maleic anhydride; hydrolyzates of polysaccharide-acrylic acid or starch-
acrylonitrile graft polymers; and silicone rubber; said polymer particles having an
average particle size of from 50 to 500 pm and a modulus 6f elasticity of from
1x10% to 5x10° dyne/cm2 -as measured in 5 wt. % aqueous sodium chloride
solution; and |

(B) from 10 to 90% by weight of the composition of a surface active
agent,
wherein the total of the weight percentages of components (A) and (B) are less

than 100%, and the balance of the composition comprises purified water.
2. The composition of claim 1, wherein said polymer particles are cross-
linked copolymers containing at least 50% by weight of salts or esters of

poly(meth)acrylic acid.

3. The detergent composition of claim 1, wherein said composition

comprises from 0.2 to 1.0% by weight of the composition of a germicide.
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1. * A detergent conposition conprising: (A —from—-6-1t+e-30% _by
wei ght of the conposition of polyner particles select ethsrsgggﬁh _group
consi sting of carrageenan, gelatin, agar, tragacanth gu Replaced
met hyl cel | ul ose, ethyl cellul ose, hydroxyethyl cel | ul ose, ruum
car boxymet hyl cel | ul ose, pol yvinyl al cohoR; cross-Iinked r
copol yners of two or nore nononers selected fromacrylic¢ acid or
met hacrylic acid (hereinafter collectively referred to as (neth)acrylic
?ci d)h ) sod: ¥ or _Tammd m;m\ea(rﬁnmz:r]dﬁawqd iolf‘. aaimd1sa1mérei_nl\baubgdlwui epldrticles

met h) acryl i,.c_am de - t h) acryl oyl et hanes gni.c acig or salts .
t her eof , st W(‘-fﬁea- g‘.??*‘%'ﬁltg eg%?tﬂ")'téfr°'>s/#é?¥'sﬁf@rf€of’f{(ﬁ-ﬂ\iﬂf?‘imyéf Hygasured in
(et h) acryl @vet. dlagqueatsosodivrh icBfde selufivh. Met hyl et her, pol yet hyl ene oxi de
(meth)acrylic acid esters, Cl1-Cl6 al kyl (neth)acrylates, Cerr]-Clferr]
al kyl (meth)acrylates in which said (Jerr]-Cferr] alkyl is substituted with
an et hoxy gmoup, T&eCH QdHMsYsi ik O at | j : ers,
(meth)acrylonitrile a?g%ve?‘ﬁyl cﬁsgﬁnggf%éé%‘opﬁ meé,é'ﬂc%%%zﬁ'ﬂﬁ%eﬁx}ctg% yners
of vinyl acdedeannMersge pattipleagize of/ frapl 1840300 pom @sonbadurerhire Stwt.a%d
i sobut yl eneq & & 3611[3,@?;80@' Fol yzates of polysaccharide-acrylic acid
or starch- acrylonitrile graft polyners; and silicone rubber; said polyner

particles having an average particle size of from50 to 500 [err]mand a
nmodul us of ast i-¢i t from 1x10[ er to bx1p[err] .dyne/cnjerr] as

measur ed i n%|5 .ﬁ%aaéﬁgjggﬂ{sgg%’a?ﬂ Q:ﬁ? ]8!""1"He ’s‘ﬁﬁ%fﬂ"o%?'gasff a"éﬂact"’% BFeNt ¢ om
10 to 90% bys mesegittindfor 166 oG Byt weighDbf theseonmpditionct | ve agent, wherein
the total of the weight percentages of conponents (A) and (B) are less than
100% and the bal ance of the conposition conprises purified water. 2.

The conposi 7. on Gheaeténgentlcompesitdm of diaim PR WHEEINOSHId isGHESe abfve heST

| i nked copolyners containing at |east 50% by weight of salts or esters of
P Ig present in from 20 t% 70% by weight 01(‘) th% compgosition.

8. The detergent composition of claim 1, wherein said surface active agent

is present in from 10 to 50% by weight of the composition.

9. The detergent composition of claim 1, wherein purified water is present in
from 12.4 to 84.8% by weight of the composition.

_—
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pol y(nret h)acrylic acid. 3. The detergent conposition of clai né g‘b/(r Q"’“ﬁ 5'-
wherein said conposition conprises from0.2 to 1.0% by wei ght of t%ﬂ%’ﬂ C.Zz;p
conmposi tion of a gernmicide. 7
24 4° The detergent conposition of claiml1, wherein said polyner
particles have a nodulus of elasticity of;from1x10[err] to 1x10[err]
dyne/cnferr] as neasured in 5wt. % aqueous sodi um chl oride sol ution. 5.

The det ergeanwrrmstmmgoqg claim1l1, wherein said polynmer particles have

an average particle size of from100 to 300 [err]m as neasured in 5 w. %
aqueous sodi um chl ori de sol ution. 6. The detergent conposition of
claim1, wherein said surface active agent is present in from60 to 90% by

wei ght of t hé. Conﬁdgqterggﬁt composition comprising: _

(A) from 0.1 to 30% by weight of the composition of polyrher

particles selected from the group consisting of carrageenan, gelatin, agar,
tragacanth gum, viscose, methylcellulose, ethylcellulose, hydroxyethylcellulose,
carboxymethyicellulose, polyvinyl alcohol; cross-linked homopolymers or
copolymers of two or more monomers selected from acrylic acid or methacrylic
acid (hereinafter collectively referred to as (meth)acrylic acid), sodium or
ammonium (meth)acrylic acid salts, N-substituted (meth)acrylic amid_es, 2-
{meth)acryloylethanesulfonic acid or salts thereof, styrene-sulfonic acid or salts
thereof, 2-hydroxyethyl {meth}acrylate, N-vinylpyrrolidone, vinyl methyl ether,
. polyethylene oxide {meth}acrylic acid esters, C;-Cy6 alkyl {meth)acrylates, C{-Ci¢
alkyl {meth}acrylates in which said C4-Cqs alkyl is substituted with an ethoxy
group, a cyano group or a phenyl group, fatty acid vinyl esters,
{meth)acrylonitrile and vinyl chloride; saponified, cross-linked copolyhers of vinyl
acetate-methyl acrylate, vinyl acetate-monomethyl maleate and isobutylene-
maleic anhydride; hydrolyzates of polysaccharide-acrylic acid or starch-
acrylonitrile graft polymers; and silicone rubber; said polymer particles having an
average particle size of from 50 to 500 pm and a modulus of elasticity of from
1x10° to 5x10° dyne/cm2 as measured in 5 wt. % aqueous sodium chiloride
solution; and |
(B) from 10 to 90% by weight of the composition of a surface active
agent,

wherein the total of the weight percentages of components (A} and (B) are less

than 100%, and the balance of the composition comprises purified water.

2. The composition of claim 1, wherein said polymer particles are cross-
linked copolymers containing at least 50% by weight of salts or esters of

poly(meth)acrylic acid.

3. The detergent composition of claim 1, wherein said composition

comprises from 0.2 to 1.0% by weight of the composition of a germicide.

[ awenoeo sreer | (I
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7. . --The detergent conposition of claim1l, wherein said surface active
agent is present in from40 to 70% by wei ght of the conposition. 8.
The detergent conposition of claiml1, wherein said surface active agent is
present” in from 10 to 50% by wei ght of the conposition. 9. The
detergent conposition of claim1, whereipgapurified water is present in from
12.4 to 84.8% by wei ght of the conposition.

4. The detergent composition of claim 1, wherein said polymer particles

have a modulus of elasticity of from 1x10* to 1x10° dynelcm2 as measured in

Bwt. % aqueous sodium chloride solution.
5. The detergent composition of claim 1, wherein said polymer particles
have an average particie size of from 100 to 300 pm, as measured in 5 wt. %

aqueous sodium chloride solution.

6. The detergent composition of claim 1, wherein said surface active agent

is present in from 60 to 90% by weight of the composition.

7. The detergent composition of claim 1, wherein said surface active agent

is present in from 40 to 70% by weight of the composition.

8. The detergent composition of claim 1, wherein said surface active agent

is present in from 10 to 50% by weight of the composition.

9. The detergent composition of claim 1, wherein purified water is present in

from 12.4 to 84.8% by weight of the composition.
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