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EYE-WASHING VESSEL 

Technical Field 

[0001]     The present invention relates to an eye-washing vessel used for 

washing eyes with an eyewash solution. 

Background Art 

[0002]     Eye-washing vessels used for washing eyes with an eyewash solution 

are conventionally known.  For example, Patent Document 1 discloses an 

eye-washing vessel having a vessel body capable of containing an eyewash 

solution and an eye-contacting portion connected to the vessel body wherein 

the eye-contacting portion is to be fitted to a portion around an eye.  The 

vessel body has a bottom wall and a peripheral wall that rises from the outer 

edge of the bottom wall.  The eye-contacting portion is connected to an end 

of the peripheral wall opposite to the bottom wall side. 

[0003]     Eye-washing vessels of this type are usually designed to be removably 

attachable to the mouth part of a bottle that contains an eyewash solution.  

Such eye-washing vessels are typically distributed in the market in a state of 

being attached to the mouth part of a bottle.   

Citation List 

Patent Document 

[0004]     Patent Document 1: Japanese Patent No. 4495807 

Summary 

Technical Problem

[0005]     When an eye-washing vessel, as disclosed in Patent Document 1, falls, 

for example, on the floor while being attached to the mouth part of a bottle 



2

containing an eyewash solution and while being in an orientation in which 

the eye-washing vessel is located below the bottle, the body of the vessel 

has a risk of being damaged due to an impact on the vessel.  Furthermore, 

there is still room for improvement in the fit (close attachment) of the eye-

contacting portion to a portion around the eye. 

[0006]     An object of the present invention is to provide an eye-washing vessel 

capable of preventing or reducing damage to the vessel body while also 

being capable of providing an improved fit of the eye-contacting portion of 

the vessel to a portion around the eye.   

Solution to Problem 

[0007]     A possible solution to the above-described problem is to employ a 

relatively flexible material for the vessel body, while employing a further 

flexible material for the eye-contacting portion as compared to the material 

used for the vessel body.  With this configuration, it is possible to prevent or 

reduce damage that would occur in the vessel body due to an impact load 

applied to the eye-washing vessel when, for example, the vessel falls on the 

floor, while at the same time also being possible to improve the fit of the eye-

contacting portion to a portion around the eye. 

[0008]     In the above configuration, however, the material for the vessel body 

and the material for the eye-contacting portion are different from each other 

and, accordingly, there is a risk of the eye-contacting portion separating from 

the vessel body. 

[0009]     In view of the above, the present invention provides an eye-washing 

vessel for use in washing an eye with an eyewash solution, the vessel 
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comprising: a vessel body capable of containing the eyewash solution; and 

an eye-contacting portion connected to the vessel body, wherein: the vessel 

body has a bottom wall and a peripheral wall which is shaped to rise from an 

outer edge of the bottom wall and which can be held with fingers; the eye-

contacting portion is connected to an end of the peripheral wall opposite to 

the bottom wall side; the vessel body is made of a vessel-body material 

including polyethylene; and the eye-contacting portion is made of an eye-

contacting portion material including polyethylene and a thermoplastic 

elastomer having a lower hardness than that of the polyethylene. 

[0010]     In the eye-washing vessel of the present invention, since the vessel-

body material includes polyethylene, which is relatively flexible, the vessel 

prevents or reduces damage that would otherwise occur in the vessel body 

upon a fall, etc., of the eye-washing vessel.  Furthermore, since the eye-

contacting portion material includes polyethylene and a thermoplastic 

elastomer, the hardness of which is lower than the hardness of the 

polyethylene, the vessel provides an improved fit of the eye-contacting 

portion to a portion around the eye.  Moreover, since the vessel-body 

material and the eye-contacting portion material both include polyethylene, 

the vessel body and the eye-contacting portion are strongly compatible to 

each other, and this prevents or reduces separation of the eye-contacting 

portion from the vessel body. 

[0011]     In the above, it is preferable for the vessel-body material to further 

include ethylene vinyl alcohol having a higher transparency than 

polyethylene. 
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[0012]     With this embodiment, the vessel body has a higher transparency so 

that it becomes easier to see the eyewash solution inside the eye-washing 

vessel after washing the eye. 

[0013]     More specifically, the content of the ethylene vinyl alcohol in the 

vessel-body material is preferably 30% by weight or more and 70% by 

weight or less. 

[0014]     With this embodiment, the transparency of the vessel body can be 

ensured while avoiding a significant cost increase.  To be more specific, a 

sufficient transparency of the vessel body is ensured when the content is 

30% or more, and a significant cost increase is avoided when the content is 

70% or less. 

[0015]     Furthermore, in the above-described eye-washing vessel, a hardness 

ratio, represented by the ratio of a hardness of the vessel body to a 

hardness of the eye-contacting portion, is preferably 1.075 or greater and 

1.875 or smaller. 

[0016]     This embodiment can further surely prevent or reduce the damage to 

the vessel body upon a fall, etc., of the eye-washing vessel and achieve the 

improved fit of the eye-contacting portion to a portion around the eye.  More 

specifically, when the hardness ratio is 1.875 or smaller, the flexibility of the 

vessel body can be ensured and this prevents or reduces the damage to the 

vessel body upon a fall, etc., of the eye-washing vessel.  Meanwhile, when 

the hardness ratio is 1.075 or greater, the vessel body can retain its shape 

(when the peripheral wall is held and the eye-contacting portion is pressed 

against the portion around the eye, deformation of the peripheral wall or the 
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vessel body is prevented or reduced), so that the fit of the eye-contacting 

portion to the portion around the eye can be effectively enhanced.  

Advantageous Effects of Invention 

[0017]     As stated above, the present invention can provide an eye-washing 

vessel capable of preventing or reducing damage to the vessel body and 

also capable of providing an improved fit of the eye-contacting portion to a 

portion around the eye. 

Brief Description of Drawings 

[0018]     Fig. 1 is a front view of an eye-washing vessel according to an 

embodiment of the present invention. 

Fig. 2 is a table showing materials used, hardness ratios, and various 

test results in Examples and Comparative Examples. 

Description of Embodiments 

[0019]     An eye-washing vessel 1 according to an embodiment of the present 

invention will be described, with reference to Fig. 1.  As illustrated in Fig. 1, 

the eye-washing vessel 1 has a vessel body 10 and an eye-contacting 

portion 20. 

[0020]     The vessel body 10 is a vessel that can contain an eyewash solution.  

Specifically, the vessel body 10 has a bottom wall 12 and a peripheral wall 

14.  The peripheral wall 14 is shaped to rise from the outer edge of the 

bottom wall 12.  The peripheral wall 14 has rigidity that allows the wall to be 

held with fingers. 

[0021]     The eye-contacting portion 20 is connected to an end of the peripheral 

wall 14 opposite to the bottom wall 12 side (i.e., connected to the upper side 
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in Fig. 1).  The eye-contacting portion 20 has a shape that seamlessly 

continues to the peripheral wall 14 in the circumferential direction. 

[0022]     In the embodiment, the vessel body 10 is made of a material 

(hereinafter referred to as a “vessel-body material”) including polyethylene 

(PE).  Specifically, the vessel-body material includes polyethylene and 

ethylene vinyl alcohol (EVA) having a higher transparency than polyethylene.  

The polyethylene used may be low density polyethylene (LDPE), or may also 

be high density polyethylene (HDPE).  The content of ethylene vinyl alcohol 

in the vessel-body material is preferably set at a value of 30% by weight or 

more and 70% by weight or less, and more preferably set at a value of 40% 

by weight or more and 60% by weight or less. 

[0023]     The eye-contacting portion 20 is made of a material (hereinafter 

referred to as an “eye-contacting portion material”) including polyethylene 

and a thermoplastic elastomer having a smaller hardness than the hardness 

of the polyethylene.  A styrene-based thermoplastic elastomer is preferably 

used for the thermoplastic elastomer.  The hardness ratio that is 

represented by the ratio of the hardness of the vessel body 10 to the 

hardness of the eye-contacting portion 20 is preferably set at a value of 

1.075 or greater and 1.875 or smaller.  

[0024]     As described above, the eye-washing vessel 1 of the embodiment is 

configured such that the vessel-body material includes polyethylene, which 

is relatively flexible, and this prevents or reduces damage that would occur 

to the vessel body 10 when, for example, the eye-washing vessel 1 falls.  

Furthermore, the eye-contacting portion material includes polyethylene and a 

thermoplastic elastomer whose hardness is lower than the hardness of the 
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polyethylene, and this provides an improved fit of the eye-contacting portion 

20 to a portion around the eye.  Moreover, since the vessel-body material 

and the eye-contacting portion material both include polyethylene, the vessel 

body 10 and the eye-contacting portion 20 are strongly compatible to each 

other, and this prevents or reduces the separation of the eye-contacting 

portion 20 from the vessel body 10. 

[0025]     Furthermore, since the vessel-body material includes ethylene vinyl 

alcohol having a higher transparency than that of polyethylene, the 

transparency of the vessel body 10 increases as compared to the case 

where the vessel-body material includes polyethylene alone.  Accordingly, it 

becomes easier to see the eyewash solution inside the eye-washing vessel 

1 after washing the eyes. 

[0026]     Still further, the vessel-body material has an ethylene vinyl alcohol 

content of 30% by weight or more and 70% by weight or less, and this 

ensures a transparency of the vessel body 10 while avoiding a significant 

increase in cost.  More specifically, a sufficient transparency of the vessel 

body 10 is ensured when the content is 30% or more, and a significant cost 

increase is avoided when the content is 70% or less. 

[0027]     Furthermore, the hardness ratio represented by the ratio of the 

hardness of the vessel body 10 to the hardness of the eye-contacting portion 

20 is 1.075 or greater and 1.875 or smaller, and this can further ensure that 

the damage to the vessel body 10 upon a fall, etc., of the eye-washing 

vessel 1 is prevented or reduced and that the fit of the eye-contacting portion 

20 to a portion around the eye is improved.  More specifically, when the 

hardness ratio is 1.875 or smaller, the flexibility of the vessel body 10 is 
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ensured so that the damage to the vessel body 10 upon a fall, etc., of the 

eye-washing vessel 1 is prevented or reduced.  Meanwhile, when the 

hardness ratio is 1.075 or greater, the retention of the shape of the vessel 

body 10 is ensured (when the peripheral wall 14 is held and the eye-

contacting portion 20 is pressed against the portion around the eye, 

deformation of the peripheral wall 14 or the vessel body 10 is prevented or 

reduced), so that the fit of the eye-contacting portion 20 to the portion 

around the eye can be effectively enhanced. 

[0028]     It should be appreciated that the embodiments disclosed herein are 

illustrative, but not restrictive, in every aspect.  The scope of the present 

invention is defined by the scope of the claims, rather than by the above 

description of the embodiments, and includes all modifications that fall within 

the meaning and range of the claims and equivalents thereof.   

Examples 

[0029]     Examples of the eye-washing vessel 1 of the embodiment will now be 

described, together with Comparative Examples.  Specifically, four 

Examples of the eye-washing vessel 1 of the embodiment were prepared, 

along with three Comparative Examples for such Examples.  The vessel-

body material and eye-contacting portion material used in each of the 

Examples and Comparative Examples are as shown in Fig. 2.  In Fig. 2, the 

field of the vessel-body material in Examples 3 and 4 indicates the mixture 

ratio (weight ratio) of low density polyethylene (LDPE) and ethylene vinyl 

alcohol (EVA).  Furthermore, “Material A” mentioned in the field of the eye-

contacting portion material means a material including polyethylene, process 

oil and a styrene-based thermoplastic elastomer, and it specifically means 
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“EARNESTON JC50N” produced by Kuraray Plastics Co., Ltd.  Further, 

“Material B” mentioned in the field of the eye-contacting portion material 

means a material including polypropylene, process oil and a styrene-based 

thermoplastic elastomer, and it specifically means “ARONKASEI AR850C” 

produced by Aronkasei Co., Ltd. 

[0030]     Fig. 2 also shows the hardness ratio (which is an index represented by 

the ratio of the hardness of the vessel body 10 to the hardness of the eye-

contacting portion 20).  The hardness ratio was calculated based on the 

Shore A hardness of each material.  The Shore A hardness of the materials 

is as follows: low density polyethylene has a Shore A hardness of 45; high 

density polyethylene has a Shore A hardness of 75; ethylene vinyl alcohol 

has a Shore A hardness of 40; polypropylene (PP) has a Shore A hardness 

of 110; Material A has a Shore A hardness of 40; and Material B has a Shore 

A hardness of 40.  The above hardness of each material is determined in 

accordance with JIS K 6253.  The hardness ratio in Examples 3 and 4 was 

calculated based on the Shore A hardness of low density polyethylene, the 

Shore A hardness of Material A, and the mixture ratio of low density 

polyethylene and ethylene vinyl alcohol. 

[0031]     Fig. 2 also shows the results of three tests – (1) falling test, (2) 

adhesion, and (3) vessel body transparency – performed for each of the 

Examples and Comparative Examples.  The methods and results of the 

tests will be described below. 

[0032]     (1) Falling test 

The eye-washing vessel was connected to the mouth of a (500 mL) 

bottle containing an eyewash solution, and the eye-washing vessel and the 
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bottle were fixed in this state with a shrink film and then left to stand at 5°C 

for 24 hours.  After that, the bottle and the eye-washing vessel were 

allowed to fall on a concrete floor from a height of 1.3 m, in an orientation in 

which the eye-washing vessel was located below the bottle.  This falling test 

was carried out for ten sets of the bottles and eye-washing vessels, to 

observe whether each eye-washing vessel had a break.  It should be noted 

here that, if an eye-washing vessel had a crack, such vessel was regarded 

as having a break.  The symbols shown in Fig. 2 indicate the following 

criteria. 

[0033]     〇: None of the ten sets had a break. 

×: A break occurred in at least one set. 

[0034]     As can be seen from Fig. 2, when the vessel-body material included 

polyethylene, a test result evaluated as 〇 was obtained; whereas, when 

the vessel-body material included polypropylene, a test result evaluated as 

× was obtained.  Further, when the hardness ratio was 1.075 or greater 

and 1.875 or smaller, a test result evaluated as 〇 was also obtained.  

These results show that it is effective to include relatively flexible 

polyethylene in the vessel-body material in order to prevent or reduce 

damage to the vessel body 10, and that a hardness ratio set within the 

aforementioned range is also effective for achieving such prevention or 

reduction. 

[0035]     (2) Adhesion 

A test piece (3 cm) was cut out from the eye-washing vessel so that the 

test piece included the boundary portion between the eye-contacting portion 
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and the peripheral wall.  A tensile test was performed for the prepared test 

piece using a tensile test machine.  The tensile test machine used was 

AGS-500D manufactured by Shimadzu Corporation and the tensile force 

was set to 200 N.  The symbols shown in Fig. 2 indicate the following 

criteria. 

[0036]     〇: No separation of the eye-contacting portion from the vessel body 

occurred. 

×: A separation of the eye-contacting portion from the vessel body 

occurred. 

[0037]     As can be seen from Fig. 2, when both the vessel-body material and 

the eye-contacting portion material included the same type of resin (i.e. 

when each of the vessel-body material and the eye-contacting portion 

material included polyethylene, or when each of the vessel-body material 

and the eye-contacting portion material included polypropylene), a test result 

evaluated as 〇 was obtained.  On the other hand, when the vessel-body 

material and the eye-contacting portion material did not include the same 

type of resin, a test result evaluated as × was obtained.  These results 

and the results in (1) above show that it is preferable for both the vessel-

body material and the eye-contacting portion material to include 

polyethylene. 

[0038]     (3) Vessel body transparency  

An eyewash solution was put in the eye-washing vessel.  In that state, 

the eyewash solution inside the vessel body was visually observed via the 
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bottom wall and the peripheral wall.  The symbols shown in Fig. 2 indicate 

the following criteria. 

[0039]     ◎: Transparent (the amount of the eyewash solution was clearly 

visible) 

〇: Semi-transparent (the amount of the eyewash solution was almost 

visible) 

△: Semi-transparent (the amount of the eyewash solution was partly 

visible) 

×: Non-transparent (the amount of the eyewash solution was difficult 

to see) 

[0040]     The results of each of the Examples shown in Fig. 2 demonstrate that 

the transparency of the vessel body 10 increases with an increase in the 

content of EVA in the vessel-body material.  Furthermore, when considering 

the results of the above three tests together, Example 4 is regarded as being 

the most preferable example.  In addition, even when the content of 

ethylene vinyl alcohol in the vessel body 10 of Example 4 was varied to 40% 

by weight and 60% by weight, similar results to those in Example 4 were 

obtained. 

Reference Signs List 

[0041]     1 Eye-washing vessel 

10 Vessel body 

12 Bottom wall 

14 Peripheral wall 
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20 Eye-contacting portion 
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What is claimed is: 

1. An eye-washing vessel for use in washing an eye with an eyewash solution, 

the vessel comprising:  

a vessel body capable of containing the eyewash solution; and  

an eye-contacting portion connected to the vessel body, wherein: 

the vessel body has  

a bottom wall, and  

a peripheral wall which is shaped to rise from an outer edge of the 

bottom wall and can be held with fingers; 

the eye-contacting portion is connected to an end of the peripheral wall 

opposite to the bottom wall side;  

the vessel body is made of a vessel-body material including polyethylene; and  

the eye-contacting portion is made of an eye-contacting portion material 

including polyethylene and a thermoplastic elastomer having a lower hardness than 

a hardness of the polyethylene. 

2. The eye-washing vessel according to claim 1, wherein the vessel-body 

material further includes ethylene vinyl alcohol having a higher transparency than a 

transparency of polyethylene. 

3. The eye-washing vessel according to claim 2, wherein a content of the 

ethylene vinyl alcohol in the vessel-body material is 30% by weight or more and 70% 

by weight or less. 
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4. The eye-washing vessel according to any one of claims 1 to 3, wherein a 

hardness ratio, represented by a ratio of a hardness of the vessel body to a 

hardness of the eye-contacting portion, is 1.075 or greater and 1.875 or smaller. 


