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resin is adsorbed on porous inorganic particles, are fixed
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Description
Technical Field

[0001] The present invention relates to a swimsuit with hydrophilicity imparted to a fibrous surface, and a process for
manufacturing the swimsuit.

Background Art

[0002] One function requested in a swimsuit is how to reduce the surface friction resistance of the swimsuit in water
generated during a swimming competition, and conventionally, various techniques of reducing the surface friction re-
sistance of the swimsuit have been proposed. For example, according to Patent Document 1, an aqueous solution of
polyethylenemonoxide having a molecular weight of 4,000,000 to 5,000,000 is allowed to adhere to the surface of a
swimsuit. However, this technique has a problem in that the adhering polymer is eluted in the water of a swimming pool
to contaminate the water. Furthermore, Patent Document 2 proposes that the entire surface of a swimsuit is subjected
to a water-repellent treatment, and further, arbitrary positions of the swimsuit are subjected to a hydrophilic treatment,
using a binder resin. However, there is a problem in that hydrophilicity is insufficient only with the binder resin, and the
friction resistance of the surface cannot be reduced. As still another proposal, Patent Documents 3-4 disclose the
technique of providing a water-repellent part and a non-water-repellent part on the surface of a fabric for the purpose of
ensuring a water dripping property as well as reducing the friction resistance of the surface of the fabric.

[0003] In the conventional technique, the effect of reducing resistance is expressed by providing a water-repellent
part and a non-water-repellent part on the surface of a fabric. Furthermore, while the effect of reducing friction resistance
is enhanced by increasing a water-repellent area, the water dripping property of water having entered a swimsuit de-
creases, which tends to increase resistance for wearing. Therefore, if the ratio of the area occupied by the non-water-
repellent part is decreased by increasing the width of a stripe-shaped water-repellent part, the effect of reducing friction
resistance is cancelled by the increase in resistance for wearing caused by the decrease in a water dripping property,
with the result that the resistance increases relatively.

[0004] Furthermore, in the case of providing a stripe-shaped non-water-repellent part with a water-repellent part
intermittently in a stripe direction, thereby forming a water-repellent part in a so-called ladder shape, in order to increase
a water-repellent area, although the effect of reducing resistance is obtained due to the increase in a water-repellent
area, portions corresponding to bars of the ladder-shaped water-repellent part are orthogonal to the flow of water during
swimming, so that the effect of reducing friction resistance is small. In order to solve this problem, it has been proposed
that a continuous water-repellent part, which is subjected to a water-repellent treatment continuously, and an intermittent
water-repellent part, in which a water-repellent part subjected to a water-repellent treatment and a non-water-repellent
part not subjected to a water-repellent treatment are formed intermittently, are formed in at least a part of the surface of
a swimsduit in a stripe shape parallel to a body length direction (Patent Document 5).

Patent Document 1: JP No. 2715088
Patent Document 2: JP 2004-292962 A
Patent Document 3: JP 8(1996)-311751 A
Patent Document 4: JP 9(1997)-49107 A
Patent Document 5: JP 2000-226709 A

[0005] As described above, although a swimsuit conventionally has been modified variously, there still is a demand
for further reducing friction resistance in water.

Disclosure of Invention

[0006] The inventors of the present invention paid attention to the fact that the skin and scales of fish and the mammals
such as a whale living in water are intrinsically hydrophilic. According to the present invention, a basic way of thinking
is reconsidered, and a swimsuit with hydrophilicity imparted to a fibrous surface of a stretchable fabric and a process
for manufacturing the swimsuit are provided.

[0007] A swimsuit of the present invention is made of a stretchable fabric, wherein particles with water-absorbing gel
adsorbed thereon, in which a water-absorbing gel resin is adsorbed on porous inorganic particles, are fixed to at least
a part of the surface of the stretchable fabric together with a binder resin.

[0008] A process for manufacturing a swimsuit of the present invention is a process for manufacturing a swimsuit
made of a stretchable fabric, wherein particles with water-absorbing gel adsorbed thereon, in which a water-absorbing
gel resin is adsorbed on porous inorganic particles, are provided to at least a part of the surface of the stretchable fabric



[$]

10

15

20

25

30

35

40

45

50

55

EP 2 030517 Al
together with a binder resin.
Brief Description of Drawings
[0009]

[FIG. 1] FIG. 1A is a front view of a women’s swimsuit of one example according to the present invention, and FIG.
1B is a back view thereof.

[FIG. 2] FIG. 2 is an enlarged view of FIG. 1, showing a state in which a hydrophilic part of a fabric and a water-
repellent part in an intermittent shape on the surface of the hydrophilic part of the fabric are placed.

[FIG. 3] FIG. 3 is a view schematically illustrating a surface friction resistance test apparatus in water used in the
example according to the present invention.

[FIG. 4] FIG. 4Ais a front view of a men’s swimsuit in another example according to the present invention, FIG. 4B
is a side view thereof, and FIG. 4C is a back view thereof.

[FIG. 5] FIG. 5 is a schematic conceptual view of porous inorganic particles (aggregated particles) in one example
according to the present invention.

[FIG. 6] FIG. 6 shows a pattern of a swimsuit fabric in another example according to the present invention.

[FIG. 7] FIG. 7 shows a pattern of a swimsuit fabric in another example according to the present invention.

[FIG. 8] FIG. 8 shows a pattern of a swimsuit fabric in another example according to the present invention.

Description of the Invention

[0010] In a swimsuit of the present invention, particles with water-absorbing gel adsorbed thereon, in which a water-
absorbing gel resin is adsorbed on porous inorganic particles, are fixed to at least a part of the surface of a stretchable
fabric together with a binder resin. The water-absorbing gel resin is adsorbed on the porous inorganic particles, so that
even when getting wet with water, the water-absorbing gel resin induces no apparent swelling, thereby attaining the
avoidance of dimensional change and merely imparting hydrophilicity without causing resistance. Consequently, a part,
to which the particles with water-absorbing gel adsorbed thereon are fixed, becomes hydrophilic. Hereinafter, a part to
which such particles are fixed will be referred to as a "hydrophilic part". Because of the above, the affinity with water is
enhanced, the water dripping property is enhanced, and the friction resistance to water as a whole is decreased. Fur-
thermore, it is difficult to fix only the water-absorbing gel resin to a fabric with high durability even together with a binder
resin. However, particles with water-absorbing gel adsorbed thereon, in which a water-absorbing gel resin is adsorbed
on porous inorganic particles, are fixed to a stretchable fabric together with a binder resin, whereby the water-absorbing
gel resin can be fixed to the fabric with high durability. Consequently, a hydrophilic surface with high durability is obtained.
[0011] Inthe swimsuit of the present invention, particles with water-absorbing gel adsorbed thereon, in which a water-
absorbing gel resin is adsorbed on porous inorganic particles, are fixed to at least a part of the surface of a stretchable
fabric together with a binder resin. The water-absorbing gel resin generally is used in a diaper or the like, and has a
function of absorbing water in an amount several times to hundreds of times the self-weight and swelling by the absorbed
amount. However, when the water-absorbing gel resin is used alone, it is considered that the water-absorbing gel resin
absorbs water to swell, which increases the friction resistance to water. Therefore, in the present invention, the water-
absorbing gel resin is used under the condition of being adsorbed on porous inorganic particles.

[0012] The water-absorbing gelresin adsorbed on porous inorganic particles is obtained by mixing a gel resin subjected
to saturated absorption with porous inorganic particle powder such as silica (SiO,), zeolite, alumina (Al,03) particles,
calcium carbonate, boron nitride, mica, titania (TiO,), zirconia, and activated carbon, followed by drying. Regarding the
porous inorganic particle powder, primary particles (for example, activated carbon) may be used as they are or aggregated
particles (for example, silica) obtained by aggregating primary particles may be used. In the case of using aggregated
particles, the aggregated particles are obtained by mixing a gel resin having absorbed water with primary particles, and
aggregating the primary particles during drying. In this case, the primary particles are not necessarily required to be
porous, and may be porous to such a degree as being capable of containing the water-absorbing gel resin when formed
into aggregated particles.

[0013] The water-absorbing gel resin of the present invention also is called a high water absorption resin, which is a
cross-linked body of a hydrophilic straight-chain polymer or branched polymer and has a three-dimensional network
structure in the unit of angstrom. The water-absorbing gel resin absorbs water with the force of being dissolved in water
when coming into contact with water; however, the water-absorbing gel resin is suppressed from absorbing water due
to the presence of a cross-linked structure between molecules, and due to its balance, becomes a hydrogel in a swollen
state having absorbed a predetermined amount of water. Unlike water taken in through pores of a porous substance
such as sponge or flocculate pulp or a capillary action, the water thus absorbed is unlikely to leave even by applying a
pressure. Aresinwhose water absorption amountis 10 g or more per gram generally is called a high water absorption resin.
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[0014] Regarding the mixing ratio between the water-absorbing gel resin and the porous inorganic particle powder,
the volume ratio therebetween is adjusted to such a degree that the water-absorbing gel resin does not swell to come
out of the powder particle when a swimsuit gets wet later. For example, in the case of a water-absorbing gel resin that
swells 35 times by absorbing water, the water-absorbing gel resin is adsorbed in an amount of about 2 to 6% by volume
per 100% by volume of pores of particle powder in terms of dry volume conversion. Alternatively, the volume of a water-
absorbing gel resin subjected to saturated absorption is set to be in a range of 50 to 250% by volume per 100% by
volume of the pores of the powder particle. The reason why a slightly larger amount of the water-absorbing gel resin
may be mixed is that complete water absorption may not be performed in the pores of the porous inorganic particles.
When the water-absorbing gel resin is adsorbed on the porous inorganic particles, a binder resin may be mixed. As the
binder resin, a N-methylol (urea) based resin, a sulfone-based resin, an epoxy-based resin, a glyoxal-based resin, a
polycarboxylic acid based resin, an acrylic resin, an acrylsilicon-based resin, an urethane-based resin, or the like can
be used.

[0015] The particles with water-absorbing gel adsorbed thereon, in which a water-absorbing gel resin is adsorbed on
porous inorganic particles, are fixed to at least a part of the surface of a stretchable fabric together with a binder resin.
As the binder resin, a N-methylol (urea) based resin, a sulfone-based resin, an epoxy-based resin, a glyoxal-based
resin, a polycarboxylic acid based resin, an acrylic resin, an acrylsilicon-based resin, an urethane-based resin, or the
like can be used. These resins are selected so that the handfeel is not changed so much.

[0016] In the present invention, the particles with water-absorbing gel adsorbed thereon only need to be fixed to at
least a part of the surface of a stretchable fabric. Preferably, the particles with water-absorbing gel adsorbed thereon
are fixed to an area of 10% or more, more preferably 50% or more, and particularly preferably 70% or more of the surface
of a swimsuit.

[0017] The particles with water-absorbing gel adsorbed thereon can be formed into a dispersion together with a binder
resin and provided to a stretchable fabric by immersion. In this case, the particles with gel adsorbed thereon are fixed
to the entire surface of the stretchable fabric. The particles with water-absorbing gel adsorbed thereon also can be
formed into a dispersion together with a binder resin and provided to a stretchable fabric by printing. In this case, the
particles with water-absorbing gel adsorbed thereon can be fixed to a part of the surface of the stretchable fabric.
[0018] The adhesion amount of the particles with water-absorbing gel adsorbed thereon, in which a water-absorbing
gelresin is adsorbed on porous inorganic particles, with respect to a stretchable fabric is preferably 5 to 20 g/m2, although
it depends upon the kind of the fabric. The adhesion amount of the binder resin with respect to the stretchable fabric is
preferably 0.5 to 20 g/m2.

[0019] As the water-absorbing gel resin, any resin can be used as long as it can be used as a material for diapers.
For example, there is a water-absorbing gel resin having a cross-linked structure obtained by mixing and polymerizing
a solution in which acrylic acid, polyethylene glycol diacrylate, and diethylenetriamine pentaacetic acid 5 sodium aqueous
solution are mixed, a sodium hydroxide aqueous solution, and a sodium persulfate aqueous solution.

[0020] Atleast a part of the surface of the swimsuit of the present invention further may include a water-repellent part.
As a water repellent, a silicone-based water repellent, a fluorine-based water repellent, or the like can be used. Further-
more, a treatment agent used in the water-repellent part may be a print agent or a sealing agent.

[0021] The water-repellent part and the hydrophilic part may be formed continuously or intermittently in the body length
direction of a swimsuit. Furthermore, the continuous part and the intermittent part may be mixed. When there is a
hydrophilic part, the water dripping property becomes excellent.

[0022] In order to form the water-repellent part on the surface of a fabric, generally industrialized printing is preferred.
As an apparatus to be used, a roller printer, an auto-screen printer, a hand-screen printer, or the like can be selected
appropriately.

[0023] The application amount of the water repellent with respect to a fabric is preferably 5 to 20 g/m?2, although it
varies depending upon the unit weight, thickness, and water-repellent treatment area of a ground fabric, the kind of a
water repellent, and the like.

[0024] The arearatio between the hydrophilic part and the water-repellent part is 10-90:90-10, more preferably 50-80:
50-20, much more preferably 60-80:40-20, and particularly preferably 70-80:30-20. It is preferred that the area of the
hydrophilic part is larger, and it is preferred that a hydrophilic part is formed over the entire surface by an immersion
method and a water-repellent part is formed thereon by printing.

[0025] In the present invention, a water-repellent part further may be formed on a back surface of a swimsuit. In the
case of forming a water-repellent part on the back surface, it is preferred that the area ratio of the water-repellent part
on the back surface is in a range of 10 to 90%. Thus, the water-retention ratio of the fabric of the swimsuit decreases,
which further can decrease the resistance to water. In the case of forming a water-repellent part on the back surface, a
continuous pattern or an intermittent pattern can be adopted in the same way as in the front, and for example, a vertical
stripe shape, a horizontal stripe shape (border pattern), an oblique stripe shape, a polka-dot pattern, a lattice pattern,
or a design obtained by combining them arbitrarily can be adopted.

[0026] As the fabric used for the swimsuit of the present invention, a knit fabric or a woven fabric made of a synthetic
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fiber multi-filament yarn such as a polyamide-based yarn, a polyester-based yarn or a polypropylene-based yarn, or a
knit fabric or a woven fabric made of an inter knit or a mixed weave of these synthetic fiber multi-filament yarns and
polyurethane elastic yarns can be used. Particularly in a swimsuit for a swimming competition, the ease of movement
mostly is considered to be important, and as a material form, an inter knit fabric of a synthetic fiber multi-filament yarn
and a polyurethane elastic yarn is more preferred. As the knit fabric, any of a circular knitted fabric such as a single
circular knitted fabric and a double circular knitted fabric, and a warp knitted fabric such as a tricot fabric and a Russel
fabric can be used. The tricot fabric is more preferred in terms of stretchability, fabric thinness, and the like that influence
the ease of movement. Such a fabric is subjected to ordinary dying and finishing to form a stretchable fabric.

[0027] The swimsuit of the present invention is preferred for a swimming competition.

[0028] Next, the stretchable fabric constituting the swimsuit of the present invention and the physical properties thereof
will be described.

(1) Stretchability

[0029] A knit fabric is preferred, which has an elongation ratio of 5 to 150% under a load of 4.9 N (500 gf) measured
by JIS1096 in at least one direction selected from warp and weft directions. If the elongation ratio is in this range, the
knit fabric follows the movement of the body, which enhances a property of wearing.

(2) Unit weight

[0030] The unit weight of a stretchable fabric is preferably in a range of 100 to 400 g/m2. If the unit weight is in this
range, there arise no problems of transparency and the like, and the stretchable fabric with a unit weight in this range
is suitable in terms of an aesthetic property and enables high wearing feeling without causing no massive feeling.
[0031] Hereinafter, a description will be made with reference to the drawings.

FIG. 1A is a front view of a women’s swimsuit in one example of the present invention, and FIG. 1B is a back view
thereof. The swimsuit includes a hydrophilic fabric part 1 and an intermittent water-repellent part 2 on the surface of the
hydrophilic fabric part 1. The hydrophilic fabric part 1 is obtained by allowing particles with water-absorbing gel adsorbed
thereon to adhere to the fabric together with a binder resin by an immersion method and fixing them to the fabric. The
water-repellent part 2 can be formed by printing a water-repellent resin.

[0032] FIG. 2 is an enlarged view of FIGS. 1A-1B, showing the arrangement and shape of the hydrophilic fabric part
1 and the intermittent water-repellent part 2 on the surface of the hydrophilic fabric part 1. In FIG. 2, for example, a width
L2 of the water-repellent part 2 is 12 mm, and an interval L1 of the water-repellent part 2, 2 is 10 mm. Furthermore, the
area ratio between the hydrophilic part 1 and the water-repellent part 2 is 75:25.

[0033] FIG. 3is a schematic view illustrating a surface friction resistance test apparatus in water used in an example
of the present invention.

[0034] FIG. 4Ais a front view of a men’s swimsuit in another example of the present invention, FIG. 4B is a side view
thereof, and FIG. 4C is a back view thereof. The pattern of the swimsuit, the hydrophilic fabric part, and the intermittent
water-repellent part on the surface of the hydrophilic fabric part are the same as those in FIGS. 1-2.

[0035] FIG. 5is a schematic conceptual view of porous inorganic particles (aggregated particles) in one example of
the present invention. In porous inorganic particles (aggregated particles) 5, a water-absorbing gel resin 3 is present
among inorganic primary particles 4. When the porous inorganic particles 5 come into contact with water, the water-
absorbing gel resin 3 absorbs a predetermined amount of water, and the porous inorganic particles (aggregated particles)
5 become hydrophilic as a whole. Since the water-absorbing gel resin 3 is present in the porous inorganic particles
(aggregated particles) 5, the porous inorganic particles (aggregated particles) 5 do not induce apparent swelling caused
by the absorption of water.

[0036] FIGS. 6-8 show patterns of a swimsuit fabric in other examples of the present invention. In the swimsuit fabric,
the hydrophilic fabric part 1 in an intermittent pattern and the continuous stripe-shaped water-repellent part 2 on the
surface of the hydrophilic fabric part 1 are provided in the body length direction. In a swimsuit sewed from the fabric,
water-repellency and a water dripping property are well-balanced in the same way as in FIGS. 1, 2, and 4, and hence,
a preferred swimsuit is obtained.

Examples

[0037] Hereinafter, the present invention will be described by way of examples. However, the present invention is not
limited thereto.

[0038] The hydrophilicity, hydrophobicity, and water-repellency in the following examples and comparative examples
were measured based on an absorption time under water dropping. A stretchable fabric was placed horizontally in a
natural state under the conditions of a temperature of 25°C and a relative humidity of 65%RH, and 0.05 ml of distilled
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water was dropped to the fabric from above at a height of 30 cm with a dropper. A period of time (water absorption time)
from a time when the distilled water was dropped to the fabric to a time when the water droplets on the fabric stopped
lightreflection by water was measured at 10 points and averaged. The hydrophilicity, hydrophobicity, and water-repellency
were determined based on the average time. Regarding the hydrophilicity, the average time is less than 3 minutes,
preferably less than 2 minutes, and more preferably less than one minute. Regarding the hydrophobicity, the average
time is 3 minutes to less than 15 minutes. The water-repellency refers to a state (hereinafter, referred to as "infinite") in
which the fabric does not absorb water even after the elapse of 15 minutes or more.

(Example 1)
(1) Fabric of a swimsuit

[0039] As astretchable fabric for a women’s swimsuit, a two-way knit fabric (which is the same knit fabric as that used
in a JASPO product manufactured by Mizuno Corporation, having a fabric average thickness of 0.54 mm, a unit weight
of 245 g/cm2, an elongation ratio in a warp direction of 50% and an elongation ratio in a weft direction of 20% under a
load of 4.9 N measured by JIS1096, and an elongation ratio in a warp direction of 110% and an elongation ratio in a
weft direction of 90% under a load of 17.6 N measured by JIS1096) containing 80% by weight of polyester fibers and
20% by weight of polyurethane fibers was used.

(2) Hydrophilic treatment

[0040] As particles with water-absorbing gel adsorbed thereon, 10% by weight of "GP-K-1" (trade name) manufactured
by Ennex Limited Liability Company, in which a water-absorbing gel resin was adsorbed on SiO, aggregated particles
with an average particle size of 3 to 5 wm, was adopted, and as a binder resin, 1% by weight of an urethane-based resin
"EVAFANOL AP12" manufactured by Nicca Chemical Co., Ltd. was adopted. They were dispersed in 10 liters of water
to obtain a hydrophilic treatment liquid. A stretchable fabric was immersed in the hydrophilic treatment liquid, and
squeezed so as to obtain a pickup rate of 16% by weight, followed by drying. Thus, the particles with water-absorbing
gel adsorbed thereon adhered to the stretchable fabric in an amount of 1.6% by weight. The average particle size can
be measured by a commercially available particle size distribution analyzer. For example, the average particle size can
be measured using a laser diffraction particle size distribution analyzer (LA920) manufactured by Horiba Ltd., a laser
diffraction particle size analyzer (SALD2100) manufactured by Shimazu Corporation, or the like can be used.

(3) Water-repellent treatment

[0041] Next, 4% by weight of a fluorine resin based water repellent ("DP-10" (trade name), manufactured by Shichifuku
Chemical Co., Ltd.) as a water-repellent treatment liquid, 3% by weight of "SEBTEX M-20" (trade name) manufactured
by Shichifuku Chemical Co., Ltd. as a thickener, and 3% by weight of "Block isocyanate ZR, ZN" (trade name) manu-
factured by Shichifuku Chemical Co., Ltd. as a cross-linking agent were dispersed in 10 liters of water to obtain a water-
repellent treatment liquid. The water-repellent treatment liquid was printed onto stretchable fabrics so as to obtain a
wetup rate of 21% by weight in patterns shown in FIGS. 1 to 2 by printing, followed by drying. After that, each stretchable
fabric was set at a pin tenter at 170°C to finish the stretchable fabric, and was sewed into a swimsuit.

[0042] In FIGS. 1-2, as an example, the width L2 of the water-repellent part 2 was set to be 12 mm, and the interval
L1 between the water-repellent part 2, 2 was set to be 10 mm. Furthermore, the area ratio between the hydrophilic part
1 and the water-repellent part 2 was 75:25.

(4) Absorption test under water dropping of a swimsuit

[0043] A 10-point average absorption time under water dropping of the hydrophilic part of the obtained swimsuit was
1.6 seconds, and that of the water-repellent part was infinite.

(5) Wearing test of a swimsuit

[0044] A swimmer wore the obtained swimsuit every day for one hour during one month, and the swimsuit was washed
at home every day; however, no changes in hydrophilicity were recognized. It was confirmed from this result that the
obtained swimsuit has hydrophilicity with high durability.

[0045] The surface friction resistance in water will be described later with reference to Table 2, together with comparative
examples.
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(Comparative Example 1)

[0046] As a comparative example, a water-repellent part was formed in the same way as in Example 1, except that
the hydrophilic treatment in Example 1 was not conducted, and a swimsuit was sewed. Abase fabric part (hereinafter,
referred to as a "non-water-repellent part") that is not subjected to a hydrophilic treatment is composed of polyester
fibers and polyurethane filers and is not subjected to an aftertreatment.

[0047] The 10-point average absorption times under water dropping of the water-repellent part, the hydrophilic part,
and the non-water-repellent part of each stretchable fabric obtained in Example 1 and Comparative Example 1 are as
shown in the following Table 1.

[0048]
[Table 1]
Water-repellent part (common to Hydrophilic part (Example 1) Non-water-repellent part (Comparative
Example 1 and Comparative Example 1) Example 1)
Even after the elapse of one hour or 1 minute 44 seconds 10 minutes 2 seconds
more, the fabric does not absorb water
droplets (infinite)

[0049] The surface friction resistances in water of the stretchable fabrics used in the swimsuits in Example 1 and
Comparative Example 1 were measured, using a surface friction resistance test apparatus shown in FIG. 3. A test fabric
14 is attached to both surfaces of a glass plate 13 (length: 3,000 mm; width: 600 mm) supported by columns 12a, 12b
whose upper ends 11a, 11b are capable of moving freely in a horizontal direction (arrow B), and is allowed to sink in a
water flow path 15 to a predetermined depth. Alower end of a metal column 16 is fixed to the glass plate 13, and an
upper end of the column 16 is fixed to a ceiling. A strain gauge 17 is set in an upper portion of the column 16. The
magnitude of a resistance which the surface of the fabric 14 attached to the glass plate 13 receives from a water stream
flowing in a direction of an arrow A is measured by a dynamic strain meter 18 as an electric signal from the strain gauge
17, and is displayed and recorded in a computer 20 via an A/D converter 19.

[0050] The surface friction resistance in water will be described later with reference to Table 2.

(Example 2)

[0051] In Example 1, a swimsuit was manufactured in the same way as in Example 1, except that the pattern for
printing a water-repellent treatment liquid was changed to a stripe pattern shown in FIG. 6. The area ratio between the
hydrophilic part 1 and the water-repellent part 2 was 25:75. The 10-point average absorption time under water dropping
of the hydrophilic part of the obtained swimsuit was 1 minute 44 seconds, and that of the water-repellent part was infinite.
Furthermore, a swimmer wore the obtained swimsuit every day for one hour during one month, and the swimsuit was
washed at home every day; however, no changes in hydrophilicity were recognized. It was confirmed from this result
that the obtained swimsuit has hydrophilicity with high durability.

[0052] Table 2 shows a surface friction resistance in flowing water of the stretchable fabrics used for the swimsuits in
Examples 1-2 and Comparative Example 1. The flow velocities used for measurement were selected so as to be in a
range close to the swimming speed of a swimmer in a swimming competition.

[0053]
[Table 2]
Flow velocity m/s Comparat.ive Example 1 Example 1 Resigtance o/ Example 2 Resigtance o/
Resistance g reduction ratio % reduction ratio %
1.6 112.5 111.4/1.0 111.7/0.7
1.7 125.2 123.3/1.5 123.9/1.0
1.8 138.6 136.4/1.6 136.9/1.2
1.9 167.4 164.7/1.6 165.2/1.3
2.0 199.5 196.1/1.7 196.9/1.3

[0054] As is apparent from the results of Table 2, it was confirmed that as the flow velocity increases, the surface
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friction resistances of the swimsuits in Examples 1-2 of the present invention does not increase so much like Comparative
Example 1.

(Example 3)

[0055] A swimsuit was manufactured in the same way as in Example 1, except that the same water-repellent treatment
liquid as that on the front side of a fabric was printed in a stripe pattern on the back surface of the fabric. The width of
the stripe in the water-repellent part on the back surface was set to be 7 mm, and the width between the water-repellent
stripes (part not subjected to a treatment) was set to be 7 mm. Furthermore, the area ratio between the part not subjected
to a treatment and the water-repellent part was 50:50. The 10-point average absorption time under water dropping of
the hydrophilic part on the surface of the obtained swimsuit was 1 minute 44 seconds, and that of the water-repellent
part was infinite. Furthermore, a swimmer wore the obtained swimsuit every day for one hour during one month, and
the swimsuit was washed at home every day; however, no changes in hydrophilicity were recognized. It was confirmed
from this result that the swimsuit has hydrophilicity with high durability. Furthermore, 10 monitor swimmers conducted
a test of wearing the obtained swimsuits. As a result, it was confirmed that the swimsuits were excellent in a water
dripping property during swimming and the feeling of lightness when the swimmers came out of a swimming pool, and
hence the swimsuits were preferred as those for a swimming competition.

(Example 4)

[0056] A swimsuit was manufactured in the same way as in Example 2, except that an acrylsilicon-based resin "FUKU-
SOLA-30S" manufactured by Daiwa Chemical Industries Co., Ltd. was used as a binder resin, and the same water-
repellent treatment liquid as that on the front side of a fabric was printed in a vertical stripe pattern on the back surface
of the fabric. The width of the vertical stripe in the water-repellent part on the back surface was set to be 7 mm, and the
width between the water-repellent stripes (part not subjected to a treatment) was set to be 7 mm. Furthermore, the area
ratio between the part not subjected to a treatment and the water-repellent part was 50:50. The 10-point average
absorption time under water dropping of the hydrophilic part on the surface of the obtained swimsuit was 1 minute 44
seconds, and that of the water-repellent part was infinite. Furthermore, a swimmer wore the obtained swimsuit every
day for one hour during one month, and the swimsuit was washed athome every day; however, no changesin hydrophilicity
were recognized. It was confirmed from this result that the swimsuit has hydrophilicity with high durability. Furthermore,
10 monitor swimmers conducted a test of wearing the obtained swimsuits. As a result, it was confirmed that the swimsuits
were excellent in a water dripping property during swimming and the feeling of lightness when the swimmers came out
of a swimming pool, and hence the swimsuits were preferred as those for a swimming competition.

Claims
1. A swimsuit made of a stretchable fabric,
wherein particles with water-absorbing gel adsorbed thereon, in which a water-absorbing gel resin is adsorbed on

porous inorganic particles, are fixed to at least a part of a surface of the stretchable fabric together with a binder resin.

2. The swimsuit according to claim 1, wherein the particles with water-absorbing gel adsorbed thereon are formed into
a dispersion together with the binder resin, and are provided to the stretchable fabric by immersion.

3. The swimsuit according to claim 1, wherein the particles with water-absorbing gel adsorbed thereon are formed into
a dispersion together with the binder resin, and are provided to the stretchable fabric by printing.

4. The swimsuit according to any one of claims 1-3, further comprising a water-repellent part in at least a part of the
surface of the swimsuit.

5. The swimsuit according to claim 4, wherein the water-repellent part is formed in at least one pattern selected from
a continuous pattern and an intermittent pattern in a body length direction of the swimsuit.

6. The swimsuit according to any one of claims 1-5, wherein a part, to which the particles with water-absorbing gel
adsorbed thereon are fixed, is formed over an entire surface of the stretchable fabric by an immersion method, and
a water-repellent part is formed thereon in a predetermined shape by printing.

7. The swimsuit according to any one of claims 1-5, wherein the water-repellent part is formed on a back surface of
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the swimsuit.
The swimsuit according to claim 7, wherein an area ratio of the water-repellent part is in a range of 10 to 90%.
The swimsuit according to any one of claims 1-8, wherein the swimsuit is a swimsuit for a swimming competition.

A process for manufacturing a swimsuit made of a stretchable fabric,

wherein particles with water-absorbing gel adsorbed thereon, in which a water-absorbing gel resin is adsorbed on
porous inorganic particles, are provided to at least a part of a surface of the stretchable fabric together with a binder
resin.

The process for manufacturing a swimsuit according to claim 10,
wherein the particles with water-absorbing gel adsorbed thereon is formed into a dispersion together with the binder
resin, and provided to the stretchable fabric by immersion.

The process for manufacturing a swimsuit according to claim 10,
wherein the particles with water-absorbing gel adsorbed thereon is formed into a dispersion together with the binder
resin, and provided to the stretchable fabric by printing.

The process for manufacturing a swimsuit according to any one of claims 10-12, wherein at least a part of the surface
of the swimsuit further is subjected to a water-repellent treatment.

The process for manufacturing a swimsuit according to claim 13,
whereinthe water-repellent partis formed in at least one pattern selected from a continuous pattern and an intermittent
pattern in a body length direction of the swimsuit by the water-repellent treatment.

The process for manufacturing a swimsuit according to any one of claims 10-14, wherein the particles with water-
absorbing gel adsorbed thereon are formed into a dispersion together the binder resin and provided to an entire
surface of the stretchable fabric by an immersion method, and thereafter, a water-repellent part is formed in a
predetermined shape by printing.

The process for manufacturing a swimsuit according to any one of claims 10-15, wherein the swimsuit is a swimsuit
for a swimming competition.

10
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