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【DESCRIPTION】

【Invention Title】

THERMOPLASTIC CAST

【Technical Field】

The present invention relates to a thermoplastic cast, and more particularly, to5

a thermoplastic cast formed of a thermoplastic material and capable of preventing

movement of a damaged part (affected area) of a human being or an animal during a

treatment process.

【Background Art】

A cast, a splint a brace, a correction device, other medical correction devices,10

etc. for smooth treatment when a joint, an arm, or a leg is fractured or damaged are

collectively referred to as a cast.

Generally, in order to fix a damaged joint, arm, or leg, a cast is put thereon

using a bandage and plaster. However, the plaster is heavy and cannot be remolded

once dried and deteriorates or is broken when exposed to moisture. Thus, it is15

difficult for a patient who wears a cast to bathe or shower. Furthermore, a part of

the patient on which the cast is put is poorly ventilated.

Examples of a cast which is not easily damaged and has good ventilation

include a water curable cast disclosed in US Patent No. 6,673,029, a water curable

cast disclosed in Korean Patent Publication No. 10-1425883, and the like.20

However, the disclosed water curable casts are low productivity since they

should be prevented from coming into contact with water or moisture while being

manufactured, are difficult to store since they should be air-tightly stored to protect
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them from moisture after being manufactured, and cannot be reused once they are

hardened. Thus, water curable casts cannot be changed or reused even when

change is necessary according to a patient’s recovery state.

To solve these problems, Korean Patent Publication Nos. 10-1414493 and 10-

1538642 disclose thermoplastic casts which have a core to have sufficient strength.5

Korean Patent Publication Nos. 10-1538644 and 10-1538645 disclose a

structure in which a soft outer cover is provided on an outer circumferential surface

to serve as a stiffener and a change limiting element and prevent a patient from

feeling uncomfortable even when a surface of a cast is in contact with the patient’s

skin.10

However, such well-known casts may increase inconvenience of a patient

since the casts have a hard surface or should be in contact with the patient’s skin for

a long time, and may cause pain to occur in a damaged area when an impact is

applied thereto.

Therefore, conventionally, a lower pad (or a skin protector) which is in a15

relatively fine mesh form is put around a damaged area before a cast is put on the

damaged area, and then the diseased area is cured by fixing the cast on the lower pad,

as illustrated in FIG. 1. In this case, the damaged area is poorly ventilated due to

the lower pad, and the lower pad is wet for a long time, for example, when a patient

showers and water is absorbed into the lower pad. Thus, the user would feel20

uncomfortable.

【Disclosure】

【Technical Problem】
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In order to solve the above-described problems of a conventional cast formed

of a thermoplastic material and having a mesh form, the present invention is directed

to a cast which includes a buffer pad formed of a foam and stacked on an interface

between the cast and a user’s skin to eliminate inconvenience to the user which may

be caused when the user wears the cast, absorb an impact applied to a damaged area,5

have good ventilation, and be wearable and durable.

【Technical Solution】

One aspect of the present invention provides a thermoplastic cast having a

structure in a mesh form, in which a plurality of lines for covering and fixing a user’s10

body intersect each other in a diagonal direction, and a buffer pad formed of a foam

is stacked on an interface between the structure and the user’s skin.

In the thermoplastic cast, an outer cover formed of rubber may be attached to

an outer circumferential surface of the structure and a mesh form core may be

included in the structure.15

The buffer pad may include two or more layers having different degrees of

foaming.

In the buffer pad according to the present invention, the foam may include

one or more types of resin selected from the group consisting of polyethylene,

polypropylene, ethylene vinyl acetate, and polyurethane. The buffer pad may be20

bonded to the structure by insert injection molding without using an adhesive.

The buffer pad according to the present invention has a Shore C hardness of

45 or less.
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【Advantageous Effects】

A cast having a mesh form structure according to the present invention

includes a buffer formed of a foam and stacked on an interface between the cast and

a user’s skin to remove any inconvenience to the user caused when the user wears the

cast, absorb an impact applied to a diseased area, and be wearable and durable.5

【Description of Drawings】

FIG. 1 is a diagram illustrating an installation example of a lower pad and a

cast according to the related art.

FIG. 2 is a cross-sectional view of a thermoplastic cast including a buffer pad10

stacked thereon according to an embodiment of the present invention.

FIG. 3 is an outside view of a thermoplastic cast including a buffer pad

thereon according to the present invention.

FIG. 4 is a cross-sectional view of a thermoplastic cast including a buffer pad

stacked thereon according to another embodiment of the present invention.15

FIG. 5 is a cross-sectional view of a thermoplastic cast including a buffer pad

stacked thereon according to additional embodiment of the present invention.

FIG. 6 is a cross-sectional view of a thermoplastic cast including a finishing

material stacked thereon according to another embodiment of the present invention.

20

【Best Mode of the Invention】

A thermoplastic cast according to the present invention may be implemented

on the basis of claim 1.
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【Modes of the Invention】

Hereinafter, exemplary embodiments of the present invention will be

described in detail with reference to the appended drawings, but the idea of the

present invention is not limited thereto. Those of ordinary skill in the art who

understand the idea of the present invention may easily suggest other regressive5

inventions or other embodiments falling within the scope of the present invention by

adding, changing, or omitting other components within the same scope as the present

invention, and it should be understood that the other regressive inventions or the

other embodiments fall within the scope of the present invention.

In the drawings, the same reference numerals are allocated to components10

having the same functions falling within the same scope as the embodiments set forth

herein.

Hereinafter, exemplary embodiments of the present invention will be

described in detail with reference to the accompanying drawings.

The present invention relates to a composition of a thermoplastic cast for15

covering and fixing or correcting a patient’s fractured part or the like. As illustrated

in FIG. 2, a cast according to the present invention includes a structure 10 and a

buffer pad 100 formed of a foam and stacked on a surface of the structure contacted

to a user’s skin.

The structure 10 has a mesh form in which openings each having a polygonal20

shape are uniformly formed. In this case, a cross section of a side of the structure

10 which is in the mesh form is molded in a rectangular shape, the height of which is

greater than a width thereof to secure strength sufficient to resist an external force or

impact. The structure 10 is formed of a polycaprolactone (PCL) composite with a

PCL base.25
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An overall shape of the cast including the structure 10 may be the same as or

similar to those of the casts disclosed in Korean Patent Publication Nos. 10-1425883,

10-1414493, 10-1538642, 10-1538644, and 10-1538645 which were previously

invented by the inventor of the present invention. As illustrated in FIG. 3, the

buffer pad 100 is stacked on an overall surface of the structure 10 having a mesh5

form obtained by a plurality of lines being intersected and which is in contact with a

user’s skin.

PCL is used as a main ingredient of the PCL composite used to form the

structure 10. The PCL employed in the present invention is a type of polyester

produced through ring opening polymerization of caprolactone, is a crystalline10

polymer, and has a low melting point of 50 to 80 C.

Furthermore, the PCL employed in the present invention has a weight-

average molecular weight of 20,000 to 80,000. When the average molecular weight

of the PCL is less than 20,000, a mechanical physical property (impulse strength) of

the PCL composite is low, and thus the PCL is not expected to serve as a structure.15

Thus, PCL with a high molecular weight is preferably used. However, when the

weight-average molecular weight of the PCL is greater than 80,000, a modulus and

flowability of the PCL composite are low and the PCL is not appropriate as a

molding material.

A melting point of the PCL is in a range of about 50 to 80 C under the20

above-described condition. Thus, the cast may be easily put on a damaged area.

However, when the structure 10 is formed of only the PCL, the physical

properties thereof, e.g., tensile strength, are low, and thus a glass fiber or a carbon

fiber may be added as a strength reinforcing material to the PCL to improve the

physical properties.25
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In another embodiment, as illustrated in FIG. 4, a structure 10 including a

core 20 therein and a buffer pad 100 formed of a foam and stacked on an interface

between the structure 10 and a user’s skin are provided.

Preferably, the core 20 is formed of a thermoplastic synthetic resin elastomer

and has a melting point higher than that of the structure 10. In this case, a material5

of the core 20 having the higher melting point than that of the structure 10 may be an

elastic material such as polyurethane, polyethylene, a soft PVC, a polypropylene

copolymer, etc. In this case, each side of the structure 10 has a rectangular cross

sectional shape, the height of which is greater than a width thereof. Thus, the

structure 10 has strength sufficient to resist an external force or impact.10

In an additional embodiment, as illustrated in FIG. 5, a structure 10 to which

an outer cover 30 formed of rubber is attached, and a buffer pad 100 formed of a

form and stacked on an interface between the structure 10 and a user’s skin are

provided.

In this case, the outer cover 30 covers the structure 10 to prevent the structure15

10 from excessively extending when the structure 10 is melted such that the structure

10 may maintain a rectangular shape in a mesh form, may prevent a thickness of the

structure 10 from being decreased when the structure 10 is elongated to prevent a

decrease in the strength of the structure 10, and may serve as a buffer preventing a

hard surface of the structure 10 from coming into direct contact with a patient’s skin.20

However, the outer cover 30 should exhibit both appropriate strength and

elasticity, and is thus formed of a rubber material of a Shore D of 2 to 35. Thus, the

outer cover 30 decreases a feeling of wearing the cast when the cast is in contact with

the patient’s skin and does not sufficiently absorb an external impact. Thus, the

outer cover 30 exhibits a certain extent of cushioning function in comparison to a25
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structure having no outer cover, but does not provide a sufficient cushioning effect.

Thus, a desired effect of the present invention may be achieved when a buffer

pad formed of a foam is stacked on an interface between the structure 10 including

the outer cover 30 according to the present embodiment and a user’s skin.

In the present invention, the structure 10 should have high moldability when5

the structure 10 is heated to 70 to 80 C to be put on a patient’s damaged area, have

strength sufficient to endure an external impact or force after the structure 10 is put

on the damaged area, and have high flowability appropriate to manufacture the

structure 10 through inject-molding.

The buffer pad stacked on the structure 10 should have high adhesive strength10

with respect to the structure 10 so as not to peel, be deformed, or broken due to an

external force, moisture, heat, or the like.

Thus, the buffer pad according to the present invention is preferably formed

of a foam. In this case, the foam is preferably manufactured by foaming one or

more types of resin selected from the group consisting of polyethylene,15

polypropylene, ethylene vinyl acetate, and polyurethane.

In order to improve elasticity and flexibility, the resin may be mixed with one

or more types of high elastic elastomers. The one or more types of high elastic

elastomers include a styrene-based TPE such as EPR, EPDM, an ethylene-alpha

olefin copolymer, SBS, SIS, or SEBS, a butadiene-based rubber material, a20

thermoplastic elastomer such as TPO, and a mixture thereof.

The mechanical strength, elasticity, and flexibility of the foam may vary

according to a foam magnification. Thus, the foam magnification may be changed

according to use of the cast. The foam magnification is preferably in a range of 5 to

40 times, and more preferably, in a range of 5 to 30 times.25
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When the foam magnification is low, the mechanical strength of the foam

increases but the elasticity thereof decreases. When the foam magnification is

excessively high or in the case of a non-cross-linked foam, a foamed cell may be

broken at high temperatures, and thus a defective product may be produced. Thus,

the foam magnification is preferably adjusted to be in the above-described range.5

The buffer pad may be formed of two or more layers having different degrees

of foaming.

When a cast having a mesh structure and a buffer pad having a high degree of

foaming are fused to each other by fusion bonding, a foamed cell of the buffer pad is

likely to explode during the fusion bonding, and thus an impact absorbing function of10

the buffer pad may not be smoothly performed and a fused state may be worsened.

In contrast, a buffer pad having a low foaming degree has low impact absorbing

capability and decreases a feeling of wearing a cast. Thus, explosion of the foamed

cell of the buffer pad may be prevented and the impact absorbing capability may be

improved when a pad having a low foaming degree and a pad having a high foaming15

degree are stacked together to form a sheet with two or more layers, a part having a

low foaming degree is used as a fusing part, and a part having a high foaming degree

is used as a part in contact with a user’s skin.

Alternatively, a foam formed of a material having a low melting point, e.g.,

EVA, may be used as the part in contact with the user’s skin and a foam formed of a20

material having a relatively high melting point, e.g., LDPE, may be used as a fusing

part.

A process of foaming a buffer pad according to the present invention may be

a cross-linking-foaming process or a non-cross-linking foaming process.

Examples of the cross-linking-foaming process include a chemical cross-25
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linking-foaming process and an electron beam cross-linking-foaming process. In

the chemical cross-linking-foaming process, a radical is formed at a high temperature,

a sheet is molded by mixing a resin with a cross-linking agent which causes a cross-

linking reaction to occur and a foam which decomposes and generates a gas at a high

temperature, and then a resultant structure is extruded at a low temperature at which5

the cross-linking reaction and the foam decomposition reaction do not occur, and the

foaming is generated through the cross-linking reaction by passing the molded sheet

through an inside of a high-temperature horizontal tunnel.

In the electron beam cross-linking-foaming process, a non-foamed sheet is

manufactured by mixing and extruding a foam and resin together without using a10

cross-linking agent, an electron beam is emitted toward this sheet to cause a cross-

linking reaction to occur, and foaming is generated by passing the sheet through an

inside of a high-temperature horizontal or vertical tunnel.

Examples of the non-cross-linking-foaming process include a method of

using a chemical foam and a method of using a gas type foam. Here, foaming is15

generated by a primary extruding process without using a cross-linking reaction.

In this case, since the viscosity and elasticity of a cross-linked resin

remarkably increase in a melted state, the cross-linked resin has smaller and more

uniform bubbles than those of a non-cross-linked foamed sheet. Thus the foam has

high elasticity and restoring force and feels soft. When the foam is not cross-linked,20

a thin bubble wall is quickly melted at a high temperature, and thus a cell is broken.

Thus, non-cross-linking foaming is not appropriate for a buffer pad bonding process

performed by an insert injection-molding process according to the present invention.

Thus, a buffer pad is preferably manufactured by the cross-linking-foaming process

or the electron beam cross-linking-foaming process.25
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A buffer pad and a structure according to the present invention are bonded to

each other by insert injection-molding.

Examples of a method of bonding the buffer pad and the structure include a

bonding method using an adhesive and a heat bonding method performed at a high

temperature.5

In the bonding method using an adhesive, a structure and a buffer pad are

bonded to each other by applying the adhesive to a surface of the structure or an

outer cover covering the structure, a surface of the buffer pad, or both of them,

putting them together, and applying pressure thereto. Thus, bonding may be

performed at a low temperature. However, this method is not preferable since it is10

complicated, a working place may be polluted due to the use of a liquid adhesive,

and a harmful substance may remain in a completed cast.

In the heat bonding method, a surface of a structure or an outer cover to be

bonded and a surface of a buffer pad are bonded to each other by heating them to a

melting point or more at which the structure, the outer cover, and the buffer pad are15

melted, putting them together, and applying pressure thereto. This method is

simpler than a high-temperature process or a process using an adhesive and is eco-

friendly.

However, process efficiency of the heat bonding method is low, since a

structure is molded by insert injection-molding or a structure covered with an outer20

cover is molded and then a process of bonding the structure with a buffer pad is

additionally performed.

Thus, in the present invention, a bonding process is performed by bonding a

buffer pad during an insert injection-molding process without performing an

additional process.25
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That is, a sheet form buffer pad is cut in a shape of a structure and is then

inserted into a core of a moving plate of a mold for molding the structure or an outer

cover thereof.

In the case of a structure including an outer cover, a primarily molded

structure is inserted into a mold and a rubber material for forming the outer cover is5

insert-molded such that a resin melted at a high temperature may be bonded to a

buffer pad by heating as soon as the resin flows into the mold to form the outer cover.

Thus, a cast in which the structure is covered with the outer cover and the buffer pad

is bonded to a surface of the outer cover may be manufactured with one process.

In the case of a structure including no outer cover, a primarily molded10

structure is molded by injecting the structure into a mold, and a buffer pad which is

cut in a shape of the structure is inserted into a core of a moving plate of the mold

such that the structure may be bonded to the buffer pad by heating as soon as the

structure is molded. Thus, a cast to which the buffer pad is bonded may be

manufactured with one process.15

It was determined that the buffer pad bonded to the cast should preferably

have a density of 0.03 to 0.1g/cm3 and a Shore C hardness of 45 or less in the present

invention.

When the density of the buffer pad is extremely high and beyond the above-

described range, the buffer pad is extremely hard and greatly decreases the feeling of20

wearing the cast. When the density of the buffer pad is extremely low, the

durability thereof decreases, and thus the buffer pad is likely to be broken or peeled.

Therefore, the buffer pad is preferably manufactured to satisfy the above-described

range.

When the Shore C hardness is extremely high and beyond the range, the25
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buffer pad does not have sufficient elasticity and greatly decreases the feeling of

wearing the cast. When the Shore C hardness is extremely low, the durability of the

buffer pad decreases, and thus the buffer pad is likely to be broken. Therefore, the

buffer pad is preferably manufactured to satisfy the above-described range.

In the present invention, the buffer pad and the structure are bonded with a5

sufficient adhesive strength. Thus, when the buffer pad is manufactured to have

splitting resistance of 250 N/100 mm or more according to ASTM D903, the buffer

pad is prevented from being peeled from the structure, and thus exhibits high

adhesive strength. When the splitting resistance is not sufficient, the buffer pad

partially peels or is damaged when a cast is pushed against the floor. Thus, it was10

determined that the appropriate splitting resistance is 250 N/100 mm or more.

The present invention will now be described in greater detail on the basis of

examples below.

[Example 1]

An LDPE crosslinked foamed sheet manufactured by Yongbo Chemical Co.,15

Ltd. and having a foam magnification of ten times and a thickness of 1 mm was cut

in a mesh form, such as a mold cavity, and inserted into an injection mold cavity, and

a structure manufactured by primarily inject-molding PCL reinforced with a glass

fiber in a mesh form was placed in front of the foamed sheet inside a mold.

Then a TPE resin used as a material of an outer cover was insert injection-20

molded at 160 to 170 C to manufacture a cast including a structure covered with the

material of the outer cover and having the foamed sheet stacked as a buffer pad on a

surface thereof.

[Examples 2 to 9]

As shown in Table 1 below, casts were manufactured in the same way as that25
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in Example 1 but using foamed sheets having different foam magnifications,

thicknesses, and materials.

[Example 10]

An LDPE crosslinked foamed sheet manufactured by Yongbo Chemical Co.,

Ltd. and having a foam magnification of ten times and a thickness of 1 mm was cut5

in a mesh form, such as a mold cavity, and inserted into an injection mold cavity.

A PCL composite reinforced with a glass fiber and used as a structure was

insert injection-molded at 150 C to manufacture a cast in a mesh form in which a

foamed sheet is stacked as a buffer pad on a surface of the structure.

[Examples 11 to 18]10

As shown in Table 1 below, casts were manufactured in the same way as that

in Example 10 but using foamed sheets having different foam magnifications,

thicknesses, and materials.

[Comparative Example]

A conventional cast in which an outer cover was insert injection molded by15

mounting only a structure in a mold without a buffer pad was manufactured.

【Table 1】

Outer cover
Foamed

resin

Foam

magnifi-

cation

(times)

Foam

thickness

(mm)

Foam

density

(g/cm3)

Foam

hardness

Shore C

Example 1

LDPE

10 1 0.092 45

Example 2 20 3 0.046 37

Example 3 30 3 0.031 32
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Example 4

Present LDPE/EVA

10 1 0.093 41

Example 5 20 3 0.046 32

Example 6 30 3 0.032 29

Example 7

PP

10 1 0.091 62

Example 8 20 3 0.045 50

Example 9 30 3 0.031 38

Example 10

Absent

LDPE

10 1 0.092 45

Example 11 20 3 0.046 37

Example 12 30 3 0.031 32

Example 13

LDPE/EVA

10 1 0.093 41

Example 14 20 3 0.046 32

Example 15 30 3 0.032 29

Example 16

PP

10 1 0.091 62

Example 17 20 3 0.045 50

Example 18 30 3 0.031 38

Compara-

tive

Example

Present - - - - -

* LDPE: 3 MI/0.921 den., EVA: 15 %VA, 1.8 MI, PP: PP Homopolymer,

3MI

* LDPE/EVA: LDPA 70 weight %, EVA 30 weight %

5

- Characteristics of buffer sheet

In order to evaluate characteristics of the buffer sheet according to the foam
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magnification, a density, tensile strength, an elongation rate, tearing strength, a

dimensional change by heat, hardness, and an appearance of an LDPE buffer sheet

were evaluated while changing the foam magnification.

In the appearance evaluation, when the buffer sheet was viewed with the

naked eye, “◎” was marked when the buffer sheet had a good surface state and no5

defects, “○” was marked when there were no problems in using the buffer sheet

despite some defects, “Δ” was marked when a foamed cell was partially deformed,

and “x” was marked when a large part of a foamed cell exploded.

A result of evaluating the characteristics of the buffer sheet is shown in Table

2 below.10

【Table 2】

5 times10 times 15 times 20 times 25 times 30 times 40 times

Density (g/cm3) 0.018 0.092 0.067 0.046 0.04 0.031 0.023

Tensile

strength

(kgf/cm2)

L 19.5 14.2 12.0 8.3 6.3 5.3 4.2

W 12 7.4 6.3 4.2 3.3 2.9 2.1

Elongation rate

(%)

L 464 308 295 202 150 130 113

W 294 243 239 174 125 112 103

Tearing

strength

(kgf/cm)

L 8.2 6.8 5.7 2.1 1.7 1.5 1.3

W 9.7 7.9 6.7 3.8 3.2 2.9 2.2

Dimensional

change by heat

L -1.1 -1.3 -1.5 -2.3 -2.5 -3.3 -3.6

W +0.3 +0.3 +0.3 +0.6 +0.7 +0.7 +0.9
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(80℃×1h)

Hardness (Shore C) 60 45 41 37 34 32 27

Appearance ◎ ◎ ◎ ◎ ○ ○-Δ ×

The result of evaluating the characteristics of the buffer sheet revealed that

the buffer sheet having a good appearance and satisfying a Shore C hardness of 27 to

70 was achieved when the foam magnification was 5 to 30 times.

Furthermore, in order to evaluate characteristics of the buffer sheet while5

changing a type of resin thereof, a density, tensile strength, an elongation rate,

tearing strength, a dimensional change by heat, hardness, and an appearance of each

of an LDPE buffer sheet, an LDPE/EVA buffer sheet, and a PP buffer sheet were

evaluated when the foam magnification was 20 times.

A result of evaluating the characteristics of the buffer sheet is shown in Table10

3 below.

【Table 3】

LDPE LDPE/EVA PP

Density (g/cm3) 0.046 0.042 0.045

Tensile strength

(kgf/cm2)

L 8.3 7.7 11.3

W 4.2 3.9 6.3

Elongation rate

(%)

L 202 224 295

W 174 165 239

Tearing strength

(kgf/cm)

L 2.1 2.0 4.2

W 3.8 3.6 5.8
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Dimensional

change by heat

(80℃×1h)

L -2.3 -1.3 -3.6

W +0.6 +0.3 +0.5

Hardness (Shore C) 37 29 58

Appearance ◎ ○ ◎

- Organic function test (the feeling of wearing)

An organic function test was conducted by putting the casts manufactured

according to Examples 1 to 18 and the conventional cast according to Comparative

Example which did not include a buffer pad on ten general men’s arms and ten5

general women’s arms to evaluate cushioning performance and a feeling of wearing

the cast when the men and women wore the casts.

When three points were given with respect to the feeling of wearing the

conventional cast which did not include a buffer pad and ten points were given with

respect to the feeling of not wearing the cast, scores ranging from 1 to 10 points were10

given with respect to the feelings of wearing each of the casts according to Examples

1 to 18 in a real-life environment and an average of the scores was calculated.

【Table 4】

Average score of the feelings of wearing the cast

Example 1 6.2

Example 2 7.0

Example 3 8.0

Example 4 7.0

Example 5 8.2
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Example 6 9.2

Example 7 3.4

Example 8 5.2

Example 9 6.6

Example 10 6.0

Example 11 6.8

Example 12 8.0

Example 13 6.8

Example 14 8.0

Example 15 8.9

Example 16 3.3

Example 17 5.2

Example 18 6.5

Comparative Example 3.0

A result of the organic function test revealed that the feelings of wearing the

casts including the buffer pads according to Examples 1 to 18 were better than the

feeling of wearing the conventional cast which included only the outer cover and did

not include a buffer pad. However, a relatively lower score was given with respect5

to the feeling of wearing the cast in the case of an extremely thin PP buffer sheet

having a foam thickness of 1 mm and a foam magnification of ten times. Thus, a

foam thickness and a foam magnification should be adjusted according to a material

of a buffer pad. In this case, the Shore C hardness was greater than 45, and thus the

feeling of wearing the cast decreased to a large extent.10

In the case of a PP buffer sheet having a foam magnification of 20 times, the
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Shore C hardness was greater than 45 and the average of the scores given with

respect to the feeling of wearing the cast was 5.2, which was lower than those of the

other examples. Thus, it was determined that satisfying a condition of the Shore C

hardness being 45 or less is a major factor for improving a feeling of wearing a cast

according to the present invention.5

The reason why the application of the buffer pad according to the present

invention was found to improve the feeling of wearing the cast is that the buffer pad

relieved a hard and unnatural feeling when a surface of the cast was in direct contact

with a user’s skin.

As illustrated in FIG. 6, a thermoplastic cast according to an embodiment of10

the present invention includes a structure 10 having a mesh form as described above

and a thermoplastic property, an outer cover 30 provided on an outer surface of the

structure 10, and a buffer pad 100 provided on an outer surface of the outer cover 30

and having elasticity. The thermoplastic cast may further include a finishing

material 200 provided on an outer surface of the buffer pad 100 to be in contact with15

a user’s body.

For example, the finishing material 200 may improve a feeling of wearing the

cast when the cast is in contact with the user’s body.

For example, melting points of the outer cover 30, the buffer pad 100, and the

finishing material 200 may be higher than that of the structure 10.20

Thus, only the structure 10 may be melted and the outer cover 30, the buffer

pad 100, and the finishing material 200 may not be melted when heated to a certain

temperature.

For example, the melting point of the buffer pad 100 may be higher than that

of the outer cover 30.25
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For example, the finishing material 200 may have a porosity different from

that of the buffer pad 100.

Furthermore, the finishing material 200 may have a friction coefficient

different from that of the buffer pad 100.

For example, when the porosity of the finishing material 200 is greater than5

that of the buffer pad 100, the finishing material 200 may absorb sweat or moisture

well.

In contrast, when the porosity of the finishing material 200 is less than that of

the buffer pad 100, an area of the finishing material 200 which is in contact with the

user’s body is large, and thus the user will feel comfortable and a larger amount of10

heat may be transferred from the user’s body to the finishing material 200.

Accordingly, one of a plurality of finishing materials having different

physical properties may be selected as the finishing material 200 according to the

season or an age or taste of the user and arranged on the outer surface of the buffer

pad 100.15

For example, the finishing material 200 may be a cloth, a fabric, a felt, a

synthetic fiber, a natural fiber, a rubber, a synthetic resin, or the like.

However, the finishing material 200 is not limited thereto, and it should be

obvious to those of ordinary skill in the art that various types of material may be

selected as long as a comfortable feeling is given when the material is in contact with20

a user’s body.

Similarly, the buffer pad 100 is not limited to the foam and may be a cloth, a

fabric, a felt, a synthetic fiber, a natural fiber, a rubber, a synthetic resin, or the like.

The thermoplastic cast according to an embodiment of the present invention

may further include a first layer 300 formed between the buffer pad 100 and the outer25
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cover 30 and having a porosity different from those of the buffer pad 100 and the

outer cover 30.

For example, the porosity of the first layer 300 may be less than that of the

buffer pad 100.

Thus, for example, a durability of the buffer pad 100 may be strengthened5

such that the buffer pad 110 may be prevented from being separated from the outer

cover 30.

The first layer 300 may connect the outer cover 30 and the buffer pad 100.

The outer cover 30 may be connected to one surface of the first layer 300 and

the buffer pad 100 may be connected to another surface of the first layer 300.10

The first layer 300 may strengthen the durability of the buffer pad 100 and fix

the buffer pad 100 at a predetermined location on the outer cover 30.

For example, a melting point of the first layer 300 may be higher than that of

the structure 10.

For example, the first layer 300 may be formed of a material serving as an15

adhesive.

For example, the first layer 300 may be understood to be a region which is

formed when the outer cover 30 is melted and located in an opening of the buffer pad

100 and in which the outer cover 30 and the buffer pad 100 coexist.

Alternatively, the first layer 300 may be understood to be a region which is20

formed when the buffer pad 100 is melted and located in an opening of the outer

cover 30 and in which the outer cover 30 and the buffer pad 100 coexist.

The thermoplastic cast according to an embodiment of the present invention

may further include a second layer 400 formed between the buffer pad 100 and the

finishing material 200 and having a porosity different from those of the buffer pad25
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100 and the finishing material 200.

For example, the porosity of the second layer 400 may be less than those of

the buffer pad 100 and the finishing material 200.

Thus, for example, the durability of the finishing material 200 may be

strengthened such that the finishing material 200 may be prevented from being5

separated from the buffer pad 100.

The second layer 400 may connect the finishing material 200 and the buffer

pad 100.

The buffer pad 100 may be connected to one surface of the second layer 400

and the finishing material 200 may be connected to another surface of the second10

layer 400.

The second layer 400 may strengthen the durability of the finishing material

200 and fix the finishing material 200 to a predetermined location on the buffer pad

100.

For example, a melting point of the second layer 400 may be higher than that15

of the structure 10.

For example, the second layer 400 may be formed of a material serving as an

adhesive.

For example, the second layer 400 may be understood to be a region which is

formed when the buffer pad 100 is melted and located in an opening of the finishing20

material 200 and in which the finishing material 200 and the buffer pad 100 coexist.

Alternatively, the second layer 400 may be understood to be a region which is

formed when the finishing material 200 is melted and located in an opening of the

buffer pad 100 and in which the finishing material 200 and the buffer pad 100 coexist.

For example, the first layer 300 may have a porosity different from that of the25
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second layer 400.

For example, the porosity of the first layer 300 may be greater than that of the

second layer 400.

Therefore, the first layer 300 may more firmly fix the buffer pad 100 onto the

outer cover 30, and the second layer 400 may absorb sweat and moisture flowing into5

the opening of the finishing material 200.

While the structure and features of the present invention have been described

above with respect to embodiments of the present invention, the present invention is

not limited thereto, and it should be obvious to those of ordinary skill in the art that

various changes or modifications may be made in the present invention without10

departing from the idea and scope of the invention. Accordingly, it should be

understood that such changes or modifications fall within the scope of the invention

as defined by the appended claims.
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【CLAIMS】

【Claim 1】

A thermoplastic cast comprising:

a structure having a mesh form in which openings each having a polygonal

shape are formed and a thermoplastic property;

an outer cover provided on an outer surface of the structure;

a buffer pad provided on an outer surface of the outer cover and having

elasticity; and

a first layer formed between the buffer pad and the outer cover and having a

porosity different from porosities of the buffer pad and the outer cover;

wherein the outer cover covers the structure such that the outer cover has the

mesh form in which the openings are formed and is made of rubber,

wherein the buffer pad has the mesh form in which the openings are formed and

is made of foam,

wherein the first layer connects the outer cover and the buffer pad and has the

mesh form in which the openings are formed,

wherein melting points of the outer cover, the buffer pad, and the first layer are

higher than a melting point of the structure,

wherein a porosity of the first layer is less than a porosity of the buffer pad,

wherein the first layer and the buffer pad are deformed together with the

structure thanks to the openings when the structure is deformed to fit a fractured part

of a patient’s body, and

wherein the first layer and the buffer pad prevent to the outer cover from

extending thanks to connecting to the outer cover when the structure is deformed to fit

a fractured part of a patient’s body.
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【Claim 2】

The thermoplastic cast of claim 1, further comprising a finishing material

provided on an outer surface of the buffer pad and configured to come into contact

with a user’s body, and

a second layer formed between the buffer pad and the finishing material and

having a porosity different from porosities of the buffer pad and the finishing material.

【Claim 3】

The thermoplastic cast of claim 2, wherein the second layer has a higher melting

point than the melting point of the structure.

【Claim 4】

The thermoplastic cast of claim 1, further comprising:

a finishing material provided on an outer surface of the buffer pad and

configured to come into contact with a user’s body;

and

a second layer formed between the buffer pad and the finishing material and

having a porosity different from porosities of the buffer pad and the finishing material,

wherein the porosity of the first layer is different from the porosity of the second

layer.


