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TITLE OF THE INVENTION

DETERGENT COMPOSITION

BACKGROUND OF THE INVENTION

The present invention relates to a detergent
composition, and,imoré:parﬁicularly, to a detergent

composition comprising a specific type.of-polymer particle,

_whiéh exhibits a superior .physical or"medhaniéal.washing

‘performance, and gives a  remarkably reduced irzitation and

minimal damage to the object being washed.

Descripotion of the Backc;ound Art:

There are detergent compositions which comprise
particles with an object of promoting mechanical washing
performances. Some examples known in the arxt 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 surface area.of. 100 m2/g.or greater.

The pclymers.include. those from divinylbenzene, styrene, or
alkyl styrene, and a mixture of two or more 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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.polymer particles having a size of 0.1-10 um. .Polymers may
_belselected 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 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
godd 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 cuméositions,
conventional techniques could not saéisfy_the deﬁergency 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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In view &f this situation, thé bresent inventors have
conducted extensive 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 particles having a

.suitable modulus of elasticity and a specific particle size

could' surprisingly exhibit superior detergency without
imparting irritation and damage to the object to be washed,

and that, if a germicide is incorporated in addition to such

polymer particles, sterilization effects on the object to be

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
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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 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 be washed. . Here, the
modulus of -etasticity of polymer:particles is:measured by

the following method. A single.layer -of 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 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 quartz and-having a 0.71 mm? cross-sectional area. A

sine .curve stress of.1l'g.amplitude and-0Q.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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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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polyethylene oxide (meth)acrylic acid ester, and the like;
cross-~linked polymers of sapopified vinyl acetate-methyl |
.écrylate copolymer, saponified vinyl-acetate—monomethyl._
maleéte-copolymer, saponified isobutylene-maleic anhyd;i&e
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 monomexr 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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methyiene-bis(4-phenylisocyanate), 2,6-trilenediphenyl-
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 exnanded polymer partidlé
dlameter for the dry polymer particle diameter.

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)ac rylate, 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
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monovinyl monomers (i), other monovinyl monomers which are
mentioned below as group A monovinyl monomers; and
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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trimethylolpropahe triacrylate, and the like.

Lipophillic polymers used in this invention also
include reactive 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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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 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

"N




THIS SHEET HAS BEEN
REPLACED

11

oxide or imidazoiine-type surface active agents are
preferably incorporated for the purpose of promoting foaming
capability. |

When a germicide is used together with the detergent

composition, the mechanical washing 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 components
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

T
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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
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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.

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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Meaéurement of Modulus of Elasticity

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.
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TABLE 1

Polymer Average Modulus of 2 Detergency
Particles Diameter (um) Elasticity (dyne/cm®) (%)
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

compositions 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

This Sheet Has Been Reﬂlaced
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Measurement of Detergencx Improvement

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 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 i
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
. ea}hsBmiﬁﬂﬁixd
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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 improvemgné 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
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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 with ;ample detergent compositions contéining polymer
beads and a detergent composition of the above formulation

without polymer beads. BAfter 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 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: Bxcellent

BBB: Good

CCC: Normal

DDD: Bad (inconsistency and irritation wers felt)

The results are given in Table 3.
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TABLE 3
Polymer particle Polymer particle Detergency
diameter before diameter after Rate of improvement Washing
expansion {pm) expans1on (pm) expansion (%) evaluatic
330 630 2.1 10 DDD
1163 . 339 2.1 52 BBB
127 _ 264 . 2.1 83 BB8
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
‘Cetanol 0.5
Perfume Smali.amount
Colorant Small amount
Purified water Balance
Total 100.0
Example 5

A face cleansing foam of the following
prepared.
Beads of Synthetic Example 1

Potassium laurate

composition was

3.0%

40.0

Sheet Has Been Replaced

TR



Glycerol
Propylene glycol

"Sodium benzoate

20

THIS SHEET HAS BEEN
' REPLACED

Perfume Small amount

Purified water Balance

Total 100.0
Example 6

A body. shampoo of the following composition was

prepared.

Beads of Synthetic Example 1.

Triethanolamine monolaurate

Ethanol

Propylene glycdl

5.0%
45.0
10.0
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 according to the followihg formulation. The

germicidal capacity of the composition was evaluated

accoraing the following method.

Table 4.

——me
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Formulation:
Beads of Synthetic Example 1 0% or 5.0%’
Benzalkonium chloride ' 0.2-1.0
Potassium laurﬁte 10.0
Purified water _ Balance
Total | 100.0

Method of Ewvaluating 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.

— e ———
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Number of Colonies
Bacterium 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 _ 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.
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WHAT IS CLAIMED IS:

e
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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 pum in 5%

- 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.
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