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Description
BACKGROUND
1. Field of the Invention

[0001] The present invention relates to a solid detergent with excellent environment-friendliness and improved disin-
tegrability and detergency.

2. Discussion of Related Art

[0002] Surfactants have hydrophobic groups and hydrophilic groups, which can lower the interfacial tension of liquids,
and are contained as an essential component to prepare soap, synthetic detergent or cosmetics while being well mixed
and dissolved in both oil and water. Surfactants include natural surfactants and synthetic surfactants, and since synthetic
surfactants are cheap and have strong detergency, synthetic surfactants are generally used in daily life.

[0003] However, a synthetic surfactant has strong detergency, which not only contaminates but also weakens skin
lipids, and thus lowers a skin barrier function. For this reason, the penetration of a foreign substance into skin is facilitated,
and the moisture in the skin is easily evaporated, so that dry skin and wrinkle formation are promoted, leading to rapid
progression of aging.

[0004] In addition, the stability of a builder, a preservative, and an artificial fragrance, which have been pointed out as
causative materials causing various skin allergies, dermatitis, etc., and are added to increase the function of a detergent
manufactured using a synthetic surfactant, is not verified and thus easily exposed to potential hazards. In other words,
products including a synthetic surfactant have only focused on the ability of removing pollutants, and aspects such as
skin health and environmental protection are not considered at all.

[0005] Toimprove disadvantages of a synthetic surfactant, recently, products including a natural surfactant have been
needed and therefore developed. However, the natural surfactant can be highly influenced by external environments,
and thus it is difficult to be stored, more expensive than a synthetic surfactant, makes less bubbles. For this reason,
such products may have difficulty in stimulating the purchasing power of consumers.

[0006] Meanwhile, a kitchen detergent is generally used in the form of a liquid, and a liquid kitchen detergent has a
large weight and a large mass, so that it is difficult to be carried or stored. In addition, such a liquid kitchen detergent is
generally administered one time to a tool or object for cleaning before complete cleaning, and most of the applied
detergent is consumed at the beginning of cleaning, and therefore, it is difficult to maintain detergency in the whole
process of cleaning, and when the number of applications of the detergent during cleaning is increased to maintain
detergency, more detergent than necessary is used, which is disadvantageous in terms of economic feasibility and
environment friendliness.

[0007] In addition, since a kitchen detergent is directly in contact with the skin of a user during use, after use, it may
remain on the skin, thereby causing a skin disease, and when the kitchen detergent remains on a dish, the detergent
ingredient may be directly administered through the mouth of a user, and adversely affect health and hygiene.

[0008] Therefore, although a solid-type kitchen detergent was developed, since it is easily contaminated since it is
exposed to external environments until completely consumed after use, bacterial proliferation is facilitated and therefore,
hygienic management can be difficult. In addition, according to use, the size of the solid-type kitchen detergentis reduced,
and thus a user may feel inconvenience during a bubbling process.

[0009] For this reason, there is a demand for developing a solid detergent which contains a natural surfactant and
thus has excellent environmental friendliness and improved disintegrability and detergency.

SUMMARY OF THE INVENTION

[0010] The present invention is directed to providing a solid detergent with excellent environmental friendliness and
improved disintegrability and detergency.

[0011] Inone aspect, the presentinvention provides a solid detergent, which is manufactured by compressing a mixture
including 20 to 40 wt% of a sodium laury! sulfoacetate powder; 50 to 70 wt% of a sugar powder; and 1 to 10 wt% of a
sodium hydrogen carbonate powder, into tablets.

[0012] In one exemplary embodiment, a moisture content of the mixture may be 6 wt% or less.

[0013] In one exemplary embodiment, the sugar powder may include dextrose powder.

[0014] In one exemplary embodiment, the sugar powder may further include sucrose powder.

[0015] In one exemplary embodiment, a content of the sucrose powder among the sugar powder may be 20 to 80 wt%.
[0016] In one exemplary embodiment, the sucrose powder may be porous particles.

[0017] In one exemplary embodiment, the porous particles may have a porosity of 20 to 80 vol%.
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[0018] In one exemplary embodiment, the mixture may have an apparent density of 0.5 to 1.5g/cc, and the solid
detergent may have an apparent density of 1.51 to 3.0g/cc.
[0019] In one exemplary embodiment, the solid detergent may have a diameter of 7 to 30 mm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other objects, features and advantages of the present invention will become more apparent to
those of ordinary skillin the art by describing in detail exemplary embodiments thereof with reference to the accompanying
drawings, in which:

FIG. 1 is the particle size distribution curve of a sodium lauryl sulfoacetate powder according to an exemplary
embodiment of the present invention;

FIG. 2 is the particle size distribution curve of a dextrose powder according to an exemplary embodiment of the
present invention;

FIG. 3 is the particle size distribution curve of a sodium hydrogen carbonate powder according to an exemplary
embodiment of the present invention;

FIG. 4 is the result of measuring the apparent density of a powder mixture according to an exemplary embodiment
of the present invention; and

FIG. 5 is the result of measuring the apparent density of a solid detergent according to an exemplary embodiment
of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0021] Hereinafter, the present invention will be described in detail with reference to the accompanying drawings.
However, the present invention may be embodied in a variety of different forms, and thus, is not limited to the examples
to be described below.

[0022] In addition, throughout the specification, when one part "includes" a component, it means that it may also
include other components instead of excluding the other components unless particularly stated otherwise.

[0023] One aspectofthe presentinvention provides a solid detergent, which is manufactured by compressing a mixture
including 20 to 40 wt% of a sodium lauryl sulfoacetate powder; 50 to 70 wt% of a sugar powder; and 1 to 10 wt% of a
sodium hydrogen carbonate powder, into tablets.

[0024] Generally, a detergent may include a surfactant and thus can serve to remove an oil stain when dissolved in
water. An interface refers to the boundary between a gas and a liquid, a liquid and a liquid, or a liquid and a solid, and
a surfactant may have hydrophilic groups at one side of the molecule and hydrophobic groups at the other side thereof,
thereby lowering the surface tension of the interface and thus mitigating an interfacial boundary.

[0025] When the surfactant molecules in cleaning are contained at a predetermined concentration or more, micelles,
which are aggregates in which hydrophobic groups are present inside and hydrophilic groups are present outside, are
formed. The hydrophobic groups that are aggregated in the micelle may attract an oil stain contaminating an object to
be cleaned into the micelle, and in rinsing, the oil stain may be removed by water.

[0026] Conventional detergents include low-cost synthetic surfactants with excellent detergency, and representatively,
a sulfate series such as sodium lauryl sulfate, sodium laureth sulfate, ammonium lauryl sulfate, and ammonium laureth
sulfate are widely used.

[0027] The sulfate-based surfactant is cheap and has excellent detergency without being highly affected by an external
environment. However, when a sulfate-based product is used for a long time, it may be transformed into 1,4-dioxine in
the body, and accumulated as a carcinogen, resulting in various types of skin diseases and functional disorders.
[0028] Therefore, as the solid detergent includes a natural surfactant, environmental friendliness and a skin protection
effect may be realized, and by including a sugar powder and a sodium hydrogen carbonate powder, detergency may
be enhanced.

[0029] The solid detergent may include a sodium lauryl sulfoacetate powder. The sodium lauryl sulfoacetate is a
coconut-derived anionic natural surfactant, which is used in foam baths, shampoos, or cleansing products because of
less skin irritation, abundant bubbles and excellent detergency.

[0030] Particularly, the Skin Deep Score according to an EWG rating is evaluated as 1, indicating that skin stability is
very excellent. In addition, it may maintain a stable formulation when being mixed with another surfactant, and thus may
be applied to various products.

[0031] The term "EWG rating" used herein refers to a cosmetic ingredient hazardous rating announced by Environ-
mental Working Group (EWG), which is a US non-profit environmental NGO, and specifically, EWG classifies the hazards
of cosmeticingredients into 1 to 10 grades through thorough investigation, and the firstand second grades are determined
as safe grades.
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[0032] Meanwhile, a content of the sodium lauryl sulfoacetate powder may be 20 to 40 wt% based on the total weight
of the solid detergent. When the content of the sodium lauryl sulfoacetate powder is less than 20 wt%, detergency may
be lowered, and when the content of the sodium lauryl sulfoacetate powder is more than 40 wt%, moisturizing power
may be lowered.

[0033] The solid detergent may include a sugar powder. The sugar powder may be one selected from the group
consisting of a monosaccharide, a disaccharide and a combination thereof, preferably, a glucose powder, and more
preferably, a dextrose powder.

[0034] The monosaccharide is a basic unit of a carbohydrate consisting of one sugar which is no longer hydrolyzed
by an acid, a base or an enzyme, is a colorless crystal, water-soluble, and is not dissolved in ether or ethanol. In addition,
the monosaccharide is divided into various types according to a carbon number. The most abundant monosaccharide
in nature is a hexose, and the types of a hexose include glucose, fructose, and galactose.

[0035] The disaccharide is formed when two monosaccharides are joined, and the types of the disaccharide include
sucrose, maltose, and lactose. A mixture thereof, that is, a polysaccharide, may be formed by joining many monosac-
charides in the form obtained when energy is stored or a structure is formed in an animal and a plant. The polysaccharide
may be classified into digestible starch and glycogen and non-digestible cellulose.

[0036] A content of the sugar powder may be 50 to 70 wt% based on the total weight of the solid detergent. When the
content of the sugar powder is less than 50 wt%, detergency may be lowered, and when the content of the sugar powder
is more than 70 wt%, more sugar powder than necessary is contained because no higher effect can be realized.
[0037] Meanwhile, the sugar powder is dissolved in water in cleaning such that a pollutant is attached to the sugar
molecule and removed, resulting in realization of a synergistic effect with the sodium lauryl sulfoacetate and maximizing
detergency. In addition, the sugar powder may be decomposed by microorganisms after cleaning, thereby realizing
excellent environmental friendliness and an effect of protecting the skin of a user. Since the sugar powder has high
solubility and reactivity when it is a monosaccharide, the sugar powder may be a monosaccharide, and preferably, a
glucose powder.

[0038] The glucose is produced by hydrolyzing corn starch by heat, an acid and an enzyme, and generally, known as
glucose, present as a hexagonal ring having an aldehyde group. There are two types of optical isomers of glucose, that
is, a D-form and an L-form. While D-glucose is very abundant in a natural state, L-glucose is not present in a natural
state and its production method is very complicated, and therefore, when L-glucose is applied to a detergent, the
production costs of the detergent may increase. For this reason, the sugar powder may be a D-glucose powder, that is,
a dextrose powder.

[0039] The solid detergent may include a sodium hydrogen carbonate powder. The solid detergent is titrated to pH
7.0 to 8.0 with the sodium hydrogen carbonate, such that recontamination of an object to be cleaned may be prevented,
the protection effect on a user’s skin may be exhibited, and detergency may be enhanced when being used with the
sodium lauryl sulfoacetate and the sugar powder. In addition, the sodium hydrogen carbonate absorbs moisture contained
in another type of powder, for example, a sugar powder, to aggregate together while mixing and compressing powders
for manufacturing the solid detergent, and thus the structural and morphological stability of the solid detergent may be
enhanced, and it is possible to provide visual satisfaction to a user by imparting a required level of gloss to the object
to be cleaned.

[0040] A contentof the sodium hydrogen carbonate may be 1to 10 wt% based on the total weight of the solid detergent.
When the content of the sodium hydrogen carbonate is less than 1 wt%, detergency may be lowered, and when the
content of the sodium hydrogen carbonate is more than 10 wt%, a user’s skin may be damaged.

[0041] The solid detergent may be manufactured by compressing a mixture including a sodium lauryl sulfoacetate
powder, a sugar powder and a sodium hydrogen carbonate powder into tablets, and a moisture content of the mixture
may be 6 wt% or less, and preferably, more than 0 wt% and 6 wt% or less. The term "moisture content" used herein
refers to the weight of water with respect to the total weight of a specific material containing moisture, which is expressed
as a percentage. For example, the moisture content of the mixture containing moisture refers to the weight of moisture
with respect to the total weight of the mixture, expressed as a percentage.

[0042] When the moisture content of the mixture is more than 6 wt%, processability of the mixture and the structural
and morphological stability of the solid detergent may be degraded, and when the mixture does not substantially contain
moisture, it is difficult to manufacture a solid detergent having a uniform shape by compressing the mixture due to friction
between powder.

[0043] Although a conventional solid detergent separately used a binder to enhance binding strength between powder
particles, since the binder may not only lower the disintegrability of the solid detergent but also lower detergency of the
detergent even if being used in a small amount, because the binder is essentially water insoluble, which means that the
conventional detergent is disadvantageous in terms of environmental friendliness.

[0044] A powder constituting the solid detergent, for example, a sugar powder, may include a predetermined amount
of moisture, and therefore, the moisture content of the solid detergent may also be adjusted within a predetermined
range. As described above, the sodium hydrogen carbonate powder may absorb the moisture in the process of mixing
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and compressing the powders for manufacturing the solid detergent, resulting in aggregation thereof, and thus the
structural and morphological stability of the solid detergent may be enhanced.

[0045] FIGS. 1to 3 are respective particle size distribution curves for a sodium lauryl sulfoacetate powder, a dextrose
powder and a sodium hydrogen carbonate powder according to an exemplary embodiment of the present invention.
[0046] The particle size of each powder is a critical factor for processing, that is, compressing the powder, as well as
the moisture content. When the particle size of the powder is very large, a disintegration rate is lowered, and thus bubble
generation and detergency may be reduced, and when the particle size of the powder is very small, unnecessary
aggregation between powder particles is generated, resulting in a degradation in processability.

[0047] Referring to FIG. 1, the average particle size of the sodium lauryl sulfoacetate powder may be 40 to 80 um.
When the average particle size of the sodium lauryl sulfoacetate powder is less than 40 wm, processability may be
lowered, and when the average particle size of the sodium lauryl sulfoacetate powder is more than 80 um, disintegrability
and detergency may be lowered.

[0048] Referring to FIG. 2, the average particle size of the glucose powder may be 70 to 130 um. When the average
particle size of the glucose powder is less than 70 uwm, processability may be lowered, and when the average particle
size of the glucose powder is more than 130 wm, disintegrability and detergency may be lowered.

[0049] Referring to FIG. 3, the average particle size of the sodium hydrogen carbonate powder may be 60 to 120 um.
When the average particle size of the sodium hydrogen carbonate powder is less than 60 um, processability may be
lowered, and when the average particle size of the sodium hydrogen carbonate powder is more than 120 um, disinte-
grability and detergency may be lowered.

[0050] Meanwhile, the sugar powder may further include a sucrose powder. The sucrose also called cane sugar or
sugar, is prepared by combining glucose and fructose. The sucrose is a natural sweetener made by refining raw sugar
obtained from sugar cane or sugar beets. In detail, the sucrose may be prepared by extracting liquid sugar from the
stem of sugar cane or the root of a sugar beet, boiling and filtering the sugar solution to remove impurities, and crystallizing
the resultant.

[0051] Since the sucrose powder has substantially the same action effect as the dextrose powder, the environmental
friendliness of the solid detergent may be improved by replacing a part, for example, 20 wt% or more, and preferably,
50 wt% or more of the dextrose powder. Preferably, in the sugar powder, the content of the sucrose powder is 20 to 80
wt%. When the content of the sucrose powder is less than 20 wt%, bubble generation and detergency may be lowered,
and when the content of the sucrose powder is more than 80 wt%, the durability of the solid detergent may be lowered.
[0052] The sucrose powder is dissolved in water in cleaning, such that a pollutant is attached to the sucrose molecule
and removed, and thus, detergency may be maximized by realizing a synergistic effect with the sodium lauryl sulfoacetate.
In addition, the sucrose powder may be decomposed by a microorganism after cleaning, and thus excellent environment
friendliness and a protective effect on a user’s skin may be exhibited.

[0053] The sucrose powder may be porous particles. The detergency of the solid detergent may be enhanced by
forming abundant bubbles due to pores of the sucrose powder, which induce bubble formation.

[0054] The porous particles may have a porosity of 20 to 80 vol%. When the porosity of the porous particles is less
than 20 vol%, bubble formation and detergency may be lowered, and when the porosity of the porous particles is more
than 80 vol%, the durability of the solid detergent may be lowered.

[0055] Meanwhile, the mixture may have an apparent density of 0.5 to 1.5g/cc, and the solid detergent may have an
apparent density of 1.51 to 3.0g/cc.

[0056] The term "apparent density" used herein refers to a calculated density of particles including voids between
them. For example, as the apparent density of the compressed solid detergent is higher, there is less space and particles
are more densely agglomerated. That is, the higher the apparent density, the stronger the binding between particles.
[0057] In the present invention, the mixture is formed by mixing a sodium lauryl sulfoacetate powder, a sugar powder
and a sodium hydrogen carbonate powder, and the solid detergent may be formed by compressing the mixture using a
tablet press, so that the binding strength between powder particles may increase. That is, the apparent density of the
mixture may be increased through compression.

[0058] When the apparent density of the mixture is less than 0.5g/cc, the durability of the solid detergent may be
degraded, and when the apparent density of the mixture is more than 1.5g/cc, detergency may be degraded. In addition,
when the apparent density of the solid detergent is less than 1.51g/cc, the durability of the solid detergent may be
degraded, and when the apparent density of the solid detergent is more than 3.0g/cc, detergency may be degraded.
[0059] Meanwhile, as needed, the solid detergent may further include a plant essential oil. The plant essential oil is a
concentrated liquid extracted from the root, leaves, petals and roots of a plant, and since the plant essential oil is added
to the solid detergent to emit a fragrance and exhibits a different effect depending on its type, in the present invention,
the type of the plant essential oil may be selected according to a fragrance and an effect to be obtained.

[0060] Specifically, the plant essential oil may be one selected from the group consisting of eucalyptus, peppermint,
lemongrass, palmarosa, lavender, chamomile, tea tree oils and a mixture of two or more thereof, but the presentinvention
is not limited thereto.
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[0061] The solid detergent may be manufactured in a cylindrical or coin type. Here, the diameter of the solid detergent
is adjusted within the range of 7 to 30 mm, and thus the solid detergent may be individually packaged. When the diameter
of the solid detergent is less than 7 mm, the detergent may become excessively small, and thus processability and
cleaning sustainability may be degraded, and when the diameter of the solid detergent is more than 30 mm, bubble
generation and detergency may be reduced.

[0062] The solid detergent adjusted to the above range may be included at an amount necessary for cleaning one or
more times, and thus may be easily carried and stored and hygienically managed since the external exposure time is
reduced.

[0063] In addition, although the individual packaging is formed with a safety cap including an inner cap and an outer
cap, and thus can be opened easily by a uniform external force, it is difficult to open with the power of an infant or child,
which indicates excellent safety.

[0064] Hereinafter, examples of the present invention will be described in detail.

Example 1

[0065] A mixture in which a moisture content was adjusted to 5 wt% was prepared by mixing 35 wt% of a sodium lauryl
sulfoacetate powder having an average particle size of about 61.18 um, 60 wt% of a dextrose monohydrate powder
having an average particle size of about 113.11 um, and 5 wt% of a sodium hydrogen carbonate powder having an
average particle size of about 109.86 um. A coin-type solid detergent having a size of 30 mm (diameter) x 5 mm (height)
was manufactured by compressing the mixture using a tablet press under a pressure of 10 tons.

Example 2

[0066] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 4% was prepared by adjusting contents of respective powders to 40 wt% of a sodium lauryl
sulfoacetate powder, 50 wt% of a dextrose monohydrate powder and 10 wt% of a sodium hydrogen carbonate powder.
Example 3

[0067] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 6% was prepared by adjusting contents of respective powders to 27 wt% of a sodium lauryl
sulfoacetate powder, 70 wt% of a dextrose monohydrate powder and 3 wt% of a sodium hydrogen carbonate powder.
Example 4

[0068] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 3% was prepared by further including 50 wt% of a sucrose powder having a porosity of 50

vol% with respect to the total weight of a dextrose monohydrate powder.

Comparative Example 1

[0069] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 3.8% was prepared by adjusting contents of respective powders to 45 wt% of a sodium
lauryl sulfoacetate powder, 45 wt% of a dextrose monohydrate powder and 10 wt% of a sodium hydrogen carbonate
powder.

Comparative Example 2

[0070] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 7% was prepared by adjusting contents of respective powders to 20 wt% of a sodium lauryl
sulfoacetate powder, 75 wt% of a dextrose monohydrate powder and 5 wt% of a sodium hydrogen carbonate powder.

Comparative Example 3

[0071] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 0% was prepared by including 60 wt% of an anhydrous dextrose powder instead of a
dextrose monohydrate powder.
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Comparative Example 4

[0072] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 5% was prepared by adjusting contents of respective powders to 39.5 wt% of a sodium
lauryl sulfoacetate powder, 60 wt% of a dextrose monohydrate powder and 0.5 wt% of a sodium hydrogen carbonate
powder.

Comparative Example 5

[0073] A solid detergent was manufactured by the same method as described in Example 1, except that a mixture
having a moisture content of 5% was prepared by adjusting contents of respective powders to 29 wt% of a sodium lauryl
sulfoacetate powder, 60 wt% of a dextrose monohydrate powder and 11 wt% of a sodium hydrogen carbonate powder.

Experimental Example 1: Apparent density of detergent

[0074] FIGS. 4 and 5 respectively show the results of measuring apparent densities of the powder mixture and the
solid detergent according to Example 1. Referring to FIGS. 4 and 5, average values obtained through measuring the
apparent densities of the powder mixture and the solid detergent according to Example 1 five times were 1.4936 g/cc
and 1.5182 g/cc, respectively, indicating that the apparent densities were increased by aggregation of the powders
through compression and a reduction in volume of pores in the powders. Particularly, it can be seen that the structure
and morphology of the solid detergent may be stably realized at an apparent density higher than 1.5 g/cc.

Experimental Example 2: Evaluation of detergent performance

[0075]
[Table 1]
Classification Degree of pubble Disintegrability Detergency Durability Usability
generation

Example 1 ©© ©0© ©© ©© @O
Example 2 ®0 ®0 ®0 ® 0O O
Example 3 ®© ®© ©0 O O
Example 4 ©0 ©0 ©0 ©0 ©©
Comparative A A A A A
Example 1
Comparative A A A % %
Example 2
Comparative

X X X X X
Example 3
Comparative A A A % %
Example 4
Comparative A A A % %
Example 5

-Degree of bubble generation: Product comparison in bubble generation and maintenance when detergent was used
- Disintegrability: Evaluation of rates of dissolving detergent in water when detergents were used

-Detergency: Evaluation of conditions of dishes after cleaning

-Durability: Product comparison in degree of crumbling or breaking when detergent was used-Usability: Product
comparison in ease of use when detergent was used

(Relative evaluation standard: @ - excellent, O - good, A - moderate, X - bad)

[0076] Referring to Table 1, it was shown that the solid detergent (Example 1) manufactured using a mixture having
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moisture content of 5%, which includes a sodium lauryl sulfoacetate powder, a dextrose monohydrate powder and a
sodium hydrogen carbonate powder was evaluated to be excellent in all aspects of performance evaluation (degree of
bubble generation, disintegrability, detergency, durability, and usability).

[0077] In addition, the solid detergents (Examples 2 and 3) manufactured using mixtures in which moisture contents
were adjusted to 4% and 6%, respectively, by adjusting the content of a dextrose monohydrate powder were evaluated
to be excellent or good in all aspects of performance evaluation while there were little difference between them, and the
solid detergent (Example 4) manufactured by further including a sucrose powder was evaluated to be excellent in all
aspects of performance evaluation, which was the same as Example 1. Particularly, it is expected that a solid detergent
will exhibit excellent detergency due to the synergistic effect with another type of powder.

[0078] On the other hand, in the case of the solid detergents (Comparative Examples 1 and 2) including an excessively
small or large amount of a dextrose monohydrate powder, the structural and morphological stability of the solid detergent
was degraded, resulting in degradation in durability and usability, and particularly, since the solid detergent manufactured
using the mixture having a moisture content of 7% became easily soft, it was difficult to continuously generate and
maintain bubbles, and thus exhibited poor durability and usability.

[0079] In addition, the solid detergent (Example 3) manufactured using a mixture having a moisture content of 0% by
including an anhydrous dextrose powder as a sugar powder had degraded binding and binding retention between powder
particles, resulting in poor results in all aspects of performance evaluation.

[0080] Meanwhile, when the sodium hydrogen carbonate powder was contained in an excessively small or large
amount (Comparative Examples 4 or 5), the aggregation strength of each powder may be lowered, and thus all aspects
of performance evaluation were deteriorated, and particularly, durability and usability were poor.

Experimental Example 3: Evaluation of skin protection performance of detergent

[0081] The skin protection performance of solid detergents according to the Examples was evaluated as follows.
[0082] To evaluate the skin protection performance of the solid detergents according to a surfactant involved in skin
damage, Example 1 as an experimental group and a solid detergent including a conventional sulfate-based surfactant
as a control were used for an experiment.

[0083] Forthe experiment, 10 rabbits were used as experimental subjects, and before the introduction into the exper-
iment, the health conditions of all individuals were visually examined and healthy individuals were used for the experiment
after 8 days of quarantine and acclimation.

[0084] The dorsal areas of the 10 rabbits were shaved, and immediately before treatment, two treatment sections with
an area of 2.5 cm x 2.5 cm were classified into a scratched area and an unscratched area and two control sections were
classified into a scratched area and an unscratched area. In each scratched area, scratching was carried out to the
extent that only the epidermis, not the dermis, was damaged.

[0085] Gauzes soaked with 0.5 mL of the solid detergent according to Example 1 were attached to treatment sections
(scratched area 1, unscratched area 1) of each of the 10 experimental subjects, gauzes soaked with 0.5 mL of a sulfate-
based solid detergent were attached to control sections (scratched area 1 and unscratched area 1) of each of the 10
experimental subjects, and then the areas were fixed with a non-irritative tape and an elastic bandage without removal
of the gauzes. After 24 hours, the gauzes were removed, and the material remaining on the skin was cleaned.

[0086] After 72 hours, the experimental subjects were evaluated for erythema, edema and the primary irritation index
(P.I. 1.). Here, the evaluation criteria and results are respectively shown in Tables 2 and 3 below.

[Table 2]
Evaluation criteria for erythema formation | Evaluation criteria for edema formation P.LL
No erythema (0 point) No edema (0 point) 0.0 to 0.5 (non-irritative)
Very mild erythema (1 point) Very mild edema (1 point) 0.6 to 2.0 (weakly irritative)
Obvious erythema (2 points) Mild edema (2 points) i}:tefgvi.)o (moderately
Slightly severe erythema (3 points) Moderate edema (3 points) 5.1 to 8.0 (strongly irritative)
Severe erythema (4 points) Severe edema (4 points)
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[Table 3]
Classification Erythema | Edema | P.LL
Experimental Group (Example 1) 0 0 0.3
Control (sulfate-based detergent) 3 2 4.2

[0087] Referring to Table 3, it was shown that, when sodium lauryl sulfoacetate, which is a natural surfactant, was
included (Example 1), erythema and edema were not formed, and the P. I. I. was 0.3, indicating an excellent skin
protection effect. On the other hand, in the case of the sulfate-based detergent, which includes a synthetic surfactant,
erythema and edema were formed, and the P. I. . was 4.2, indicating the moderate level of skin irritation.

[0088] It should be understood by those of ordinary skill in the art that the above description of the present invention
is exemplary, and the exemplary embodiments disclosed herein can be easily modified into other specific forms without
departing from the technical spirit or essential features of the present invention. Therefore, the exemplary embodiments
described above should be interpreted as illustrative and not limited in any aspect. For example, components described
as a single form may be dispersed, and components described as being dispersed may also be implemented in a
combined form.

[0089] A solid detergentaccording to an aspect of the present invention can have increased environmental friendliness
and improved detergency since it is manufactured by adding a sugar powder to a natural surfactant. Particularly, since
the mixture prepared in a powder form can be compressed into tablets without a binder, disintegrability and bubble
generation in cleaning are facilitated, and thus detergency can be enhanced.

[0090] In addition, the solid detergent is compressed into tablets and thus can be easily stored, and the overuse of
the solid detergent can be prevented compared to a liquid detergent. Therefore, environmental protection and economic
effects can be exhibited.

[0091] It should be understood that the effects of the present invention are not limited to the above-described effects,
and include all effects that can be deduced from the descriptions disclosed in the detail description or claims of the
present invention.

[0092] The scope of the present invention is defined by the appended claims and encompasses all modifications and
alterations derived from meanings, the scope and equivalents of the appended claims.

Claims

1. A solid detergent, which is manufactured by compressing a mixture comprising 20 to 40 wt% of a sodium lauryl
sulfoacetate powder; 50 to 70 wt% of a sugar powder; and 1 to 10 wt% of a sodium hydrogen carbonate powder
into tablets,
wherein the sugar powder includes dextrose and sucrose powders.

2. The solid detergent according to claim 1, wherein the mixture has a moisture content of 6 wt% or less.

3. The solid detergent according to claim 1, wherein the content of the sucrose powder in the sugar powder is 20 to
80 wt%.

4. The solid detergent according to claim 1, wherein the sucrose powder is porous particles.
5. The solid detergent according to claim 4, wherein the porous particles have a porosity of 20 to 80 vol%.

6. The solid detergent according to claim 1, wherein the mixture has an apparent density of 0.5 to 1.5 g/cc, and the
solid detergent has an apparent density of 1.51 to 3.0 g/cc.

7. The solid detergent according to claim 1, wherein the solid detergent has a diameter of 7 to 30 mm.
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Fun Data
RUM VOLUME {(cc) DENSITY (g/cc)
1 3.0400 1.4887
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3 3.0294 1.493%9
4 3.0303 1.4935
5 3.0304 1.4934
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FIG. 5

Run Data
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19.0240 1.5182
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192.0284 1.5178
19.0188 1.5186

13



10

15

20

25

30

35

40

45

50

55

EP 3 835 400 A1

9

Européisches
Patentamt

European
Patent Office

Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 19 21 4815

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y CA 2 656 164 Al (LICCIARDI NATALE [DE]) 1-3,6,7 | INV.
3 January 2008 (2008-01-03) C11D17/00
A * page 3, paragraph 1 - paragraph 8 * 4,5 C11p1/12
* page 8 - page 9; claims 2, 8; figure 2 * C11D3/10
----- C11D3/22
Y JP H10 17452 A (KOBAYASHI PHARMA) 1-3,6,7
20 January 1998 (1998-01-20)
* claims; examples 1-7 *
A US 2012/053110 Al (KIESEL ELIZABETH [US] 1-7

ET AL) 1 March 2012 (2012-03-01)
* paragraph [0080]; claims 1, 9 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

C11D

Place of search

The Hague

Date of completion of the search

18 May 2020

Examiner

Loiselet-Taisne, S

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 835 400 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 19 21 4815

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

18-05-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date
CA 2656164 Al 03-01-2008 AU 2007264068 Al 03-01-2008
BR P10713471 A2 24-01-2012
CA 2656164 Al 03-01-2008
CN 101522882 A 02-09-2009
DE 102006029793 Al 03-01-2008
EP 2038396 Al 25-03-2009
JP 2009541541 A 26-11-2009
KR 20090034337 A 07-04-2009
MA 30570 Bl 01-07-2009
RU 2009102284 A 10-08-2010
WO 2008000456 Al 03-01-2008
ZA 200900018 B 25-11-2009
JP H1017452 A 20-01-1998 JP 2835710 B2 14-12-1998
JP H1017452 A 20-01-1998
US 2012053110 Al 01-03-2012 AU 2011294721 Al 24-01-2013
BR 112013003965 A2 12-07-2016
CA 2803030 Al 01-03-2012
CN 103038329 A 10-04-2013
EP 2609187 A2 03-07-2013
ES 2759018 T3 07-05-2020
JP 5856168 B2 09-02-2016
JP 6404809 B2 17-10-2018
JP 2013538269 A 10-10-2013
JP 2016033231 A 10-063-2016
MX 356178 B 17-05-2018
US 2012053110 Al 01-03-2012
US 2015141318 Al 21-05-2015
US 2018134996 Al 17-05-2018
WO 2012025902 A2 01-03-2012

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15




	bibliography
	abstract
	description
	claims
	drawings
	search report

