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DESCRIPTION 

ACCESS PORT 

 

TECHNICAL FIELD 

[0001] 

 The present invention relates to an access port. 

BACKGROUND ART 

[0002] 

 Treatment using a catheter indwelled in the body of a patient is 

popularly performed because administration of a drug or the like can be 

performed from the vicinity of a target lesion.  One end of the catheter is 

connected to an access port embedded under the skin of the patient, and the 

other end is disposed in the vicinity of the target lesion.  The lumen of the 

access port and the lumen of the catheter are connected by a connection 

passage, and when a drug is introduced into the lumen of the access port, the 

drug can be carried to the vicinity of a target lesion through the connection 

passage and the catheter.  For example, JP 6057916 B2 discloses an access 

port used with a catheter. 

[0003] 

 By the way, it is desired to pass a microcatheter having a smaller 

diameter into a catheter indwelled in the body of a patient, advance the tip of 

the microcatheter to a peripheral blood vessel region, and administer a drug 

or the like from the further vicinity of a target lesion.  In this case, as a method 

of passing the microcatheter into the catheter, it is conceivable to first 

puncture the diaphragm of the access port using a puncture needle, and insert 

the microcatheter into the lumen of the catheter through the lumen of the 

puncture needle, the lumen of the access port, and the connection passage.  

Alternatively, it is conceivable to first insert a guide wire that is thinner and 

stiffer than the microcatheter into the lumen of the catheter through the 

lumen of the puncture needle, the lumen of the access port, and the 

connection passage, and insert the microcatheter into the lumen of the 

catheter using the guide wire as a guide. 

[0004] 

 When the microcatheter or the guide wire is inserted into the lumen of 

the catheter, the access port and the catheter are embedded under the skin 

of the patient.  Therefore, neither the tip of the microcatheter or the guide 

wire nor the connection passage can be directly observed.  Therefore, the 

position of the connection passage is searched while rotating the tip by 

operating the microcatheter or the guide wire. 
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[0005] 

 However, in such a method, the microcatheter and the guide wire 

cannot be stably and easily inserted into the connection passage. 

 

DISCLOSURE OF THE INVENTION 

[0006] 

 The present invention has been made in view of the above problems, 

and an object of the present invention is to provide an access port enabling a 

microcatheter or a guide wire to be stably and easily inserted into a connection 

passage. 

[0007] 

 An access port according to the present invention is an access port 

used by being connected to a catheter, the access port including: a port body 

including a liquid storage portion; and a diaphragm body that is held by the 

port body and covers the liquid storage portion, in which the port body 

includes a connection passage connected to the liquid storage portion to allow 

the liquid storage portion to communicate with an inside of the catheter, and 

in a cross-section along an axial direction of the connection passage at a 

connection position where the connection passage is connected to the liquid 

storage portion, a length in a direction perpendicular to the axial direction 

between a surface of the diaphragm body opposite to the liquid storage portion 

and an inner surface of the liquid storage portion gradually decreases as it 

proceeds away from the connection position in an inclined region exceeding 

half of the liquid storage portion along the axial direction. 

[0008] 

 In the access port, the inclined region may include a half region of the 

liquid storage portion on the side away from the connection position. 

[0009] 

 In the access port, in the cross-section along the axial direction of the 

connection passage, the inner surface of the liquid storage portion in the 

inclined region may be inclined with respect to the axial direction toward the 

side away from the diaphragm body as it approaches the connection position 

in the axial direction. 

[0010] 

 In the access port, the inner surface of the port body may include a 

bottom surface that forms (defines) the liquid storage portion and a side 

surface that extends from the bottom surface to form (define) the liquid 

storage portion, and the bottom surface may be inclined with respect to the 

axial direction toward the side away from the diaphragm body as it approaches 
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the connection position in the axial direction. 

[0011] 

 In the access port, the bottom surface of the port body may include a 

connection bottom surface connected to a side wall surface to which the 

connection passage is open, and a main bottom surface located on the side 

away from the connection position with respect to the connection bottom 

surface in the axial direction, the main bottom surface may be inclined with 

respect to the axial direction toward the side away from the diaphragm body 

as it approaches the connection position, and the connection bottom surface 

may be inclined with respect to the axial direction toward the side closer to 

the diaphragm body as it approaches the connection position. 

[0012] 

 In the access port, the port body may have a bottom wall portion that 

forms a bottom surface of the liquid storage portion, and a thickness of the 

bottom wall portion may gradually decrease as it approaches the connection 

position along the axial direction. 

[0013] 

 In the access port, the port body may include a bottom wall portion 

that forms a bottom surface of the liquid storage portion and a side wall 

portion that forms a side surface of the liquid storage portion, the side wall 

portion may include a protruding portion provided to be spaced apart from the 

bottom wall portion and having a facing guide surface facing the bottom 

surface, and the connection passage may open to the side surface at a position 

between the facing guide surface and the bottom surface. 

[0014] 

 In the access port, the facing guide surface may have a concave surface 

recessed away from the bottom surface at a central portion in a width direction 

perpendicular to both the axial direction and a direction in which the facing 

guide surface faces the bottom surface. 

[0015] 

 In the access port, the concave surface may be connected to a wall 

surface that forms (defines) the connection passage. 

[0016] 

 In the access port, the inner surface of the port body may include a 

connection bottom surface provided at a position facing the facing guide 

surface, and a main bottom surface located on the side away from the 

connection position with respect to the connection bottom surface in the axial 

direction, the main bottom surface may be inclined with respect to the axial 

direction toward the side away from the diaphragm body as it approaches the 
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connection position, and the connection bottom surface may be inclined with 

respect to the axial direction toward the side closer to the diaphragm body as 

it approaches the connection position. 

[0017] 

 In the access port, the port body may include a bottom wall portion 

that forms a bottom surface of the liquid storage portion and a side wall 

portion that extends from the bottom wall portion to form a side surface of 

the liquid storage portion, the side wall portion may include a pair of flat wall 

portions provided side by side in a circumferential direction, the connection 

passage may be open to the side surface at a position between the pair of flat 

wall portions, and the pair of flat wall portions may form a tapered side surface 

that extends linearly and is tapered toward the connection passage when 

observed from a direction parallel to a direction in which the side wall portion 

extends from the bottom wall portion. 

[0018] 

 In the access port, the port body may include a bottom wall portion 

that forms a bottom surface of the liquid storage portion and a side wall 

portion that extends from the bottom wall portion to form a side surface of 

the liquid storage portion, the side wall portion may include a pair of flat wall 

portions arranged side by side in a circumferential direction, the connection 

passage may be open to the side surface at a position between the pair of flat 

wall portions, and the bottom wall portion may include a guide rib extending 

linearly toward the connection position when observed from a direction parallel 

to a direction in which the side wall portion extends from the bottom wall 

portion. 

[0019] 

 In the access port, the port body may include a bottom wall portion 

that forms a bottom surface of the liquid storage portion, and a side wall 

portion that extends from the bottom wall portion and forms a side surface of 

the liquid storage portion, the diaphragm body may include an annular holding 

groove that extends in a direction parallel to a direction in which the side wall 

portion extends from the bottom wall portion and is open to the side opposite 

to the liquid storage portion, and the port body may include an annular holding 

protrusion portion that protrudes in the direction parallel to the direction in 

which the side wall portion extends from the bottom wall portion. 

[0020] 

 In the access port, the port body may include a base member that 

forms a bottom surface and a side surface of the liquid storage portion, and a 

lid member that is fixed to the base member so that the diaphragm body is 
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held between the base member and the lid member, the base member may 

include a bottom member that forms at least the bottom surface, and an 

annular member that is supported by the bottom member to surround the 

liquid storage portion, and the annular member may include a protruding 

portion that is provided so as to correspond to the connection position and 

protrude toward the liquid storage portion. 

[0021] 

 In the access port, the annular member may be made of an X-ray 

opaque material. 

[0022] 

 In the access port, the port body may include a surface layer member 

that forms the inner surface of the liquid storage portion and the connection 

passage, and the surface layer member may connect the inner surface of the 

liquid storage portion and the connection passage seamlessly. 

[0023] 

 In the access port, the surface layer member may be made of metal. 

[0024] 

 In the access port, an inner surface of the liquid storage portion may 

have a funnel shape. 

[0025] 

 In the access port, in a cross-section perpendicular to the axial 

direction of the connection passage, an inner surface of the port body may be 

inclined with respect to a lower surface of the diaphragm body facing the inner 

surface of the port body so as to approach the diaphragm body on both outer 

sides in a direction along the lower surface. 

[0026] 

 In the access port, the inner surface may extend in a U-shape in the 

cross-section perpendicular to the axial direction of the connection passage. 

[0027] 

 In the access port, the bottom surface may extend in parallel to the 

axial direction in a cross-section along the axial direction of the connection 

passage passing through the connection position. 

[0028] 

 In the access port, in the cross-section along the axial direction of the 

connection passage, a surface of the diaphragm body opposite to the liquid 

storage portion may be inclined with respect to the axial direction. 

[0029] 

 In the access port, a surface of the diaphragm body opposite to the 

liquid storage portion may have a first surface located on a side away from 
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the connection position in the axial direction, and a second surface located on 

a side closer to the connection position in the axial direction with respect to 

the first surface and inclined with respect to the first surface, a length of the 

first surface along the axial direction may be longer than a length of the 

second surface along the axial direction, the first surface may be inclined with 

respect to the axial direction toward a side away from the inner surface of the 

liquid storage portion as it approaches the connection position in the axial 

direction, and an inclination angle of the first surface with respect to the axial 

direction may be larger than an inclination angle of the second surface with 

respect to the axial direction. 

[0030] 

 In the access port, the port body may have a built-in metal coil. 

[0031] 

 In the access port, the port body may include at least two metal coils 

provided to be spaced apart from each other at positions around the liquid 

storage portion. 

[0032] 

 In the access port, a surface of the diaphragm body opposite to the 

liquid storage portion may be exposed to a region between the two metal coils. 

[0033] 

 In the access port, the port body may include at least two light emitters 

electrically connected to the metal coils. 

[0034] 

 In the access port, the light emitting surfaces of the at least two light 

emitters may be exposed. 

[0035] 

 In the access port, the port body may include a bottom wall portion 

that forms a bottom surface of the liquid storage portion and a side wall 

portion that forms a side surface of the liquid storage portion, and the at least 

two metal coils may be incorporated in the side wall portion. 

[0036] 

 In the access port, an axis of each metal coil may extend in a direction 

parallel to a direction in which the side wall portion extends from the bottom 

wall portion. 

[0037] 

 According to the present invention, it is possible to provide an access 

port that enables a microcatheter or a guide wire to be stably and easily 

inserted into the connection passage. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0038] 

 FIG. 1 is a view for explaining a first embodiment of the present 

invention, and is a perspective view illustrating an access port. 

 FIG. 2 is a plan view of the access port illustrated in FIG. 1 as viewed 

from the side of a diaphragm body. 

 FIG. 3 is an exploded perspective view of the access port illustrated in 

FIG. 1. 

 FIG. 4 is a cross-sectional view of the access port taken along line I-I 

in FIG. 2. 

 FIG. 5 is an exploded perspective view of the base member illustrated 

in FIG. 3. 

 FIG. 6 is a perspective view of the diaphragm body and the lid member 

illustrated in FIG. 3 as viewed from the side of the other side surface of the 

diaphragm body. 

 FIG. 7 is a circuit diagram illustrating a medical system including the 

access port illustrated in FIG. 1 and a magnetic field generation device. 

 FIG. 8 is a view for explaining a second embodiment of the present 

invention, and is a perspective view illustrating an access port. 

 FIG. 9 is a plan view of the access port illustrated in FIG. 8 as viewed 

from the side of the diaphragm body. 

 FIG. 10 is an exploded perspective view of the access port illustrated 

in FIG. 8. 

 FIG. 11 is a cross-sectional view of the access port taken along line II-

II of FIG. 9. 

 FIG. 12 is a cross-sectional view of the access port taken along line III-

III of FIG. 9. 

 FIG. 13 is a perspective view of the diaphragm body and the lid 

member illustrated in FIG. 10 as viewed from the side of the other side surface 

of the diaphragm body. 

 FIG. 14 is a view corresponding to FIG. 2, and is a plan view for 

explaining a modification of the access port. 

 FIG. 15 is a cross-sectional view of the access port taken along line IV-

IV in FIG. 14. 

 FIG. 16 is a view corresponding to FIG. 4, and is a cross-sectional view 

for explaining another modification of the access port. 

 

DESCRIPTION OF EMBODIMENTS 

[0039]  
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 FIGS. 1 to 7 are diagrams for explaining an access port 10 according 

to a first embodiment.  Among these drawings, FIGS. 1 and 2 illustrate a 

perspective view and a plan view of the access port 10, respectively.  FIGS. 3 

and 4 illustrate an exploded perspective view and a cross-sectional view of 

the access port 10, respectively.  FIG. 5 is an exploded perspective view of 

the base member 12 forming a part of the access port 10.  FIG. 6 is a 

perspective view of the diaphragm body 60 and the lid member 50 of the 

access port 10.  FIG. 7 is a circuit diagram illustrating a medical system 90 

configured with the access port 10. 

[0040] 

 Hereinafter, the first embodiment of the present invention will be 

described with reference to the drawings. 

[0041] 

 <Overall Configuration of Access Port> 

 The access port 10 is used by being embedded under the skin of the 

patient in a state of being connected to a catheter C.  As illustrated in FIGS. 

1 to 4, the access port 10 includes a port body 11 including a liquid storage 

portion 11a, and a diaphragm body 60 held by the port body 11 and covering 

a liquid storage portion 11a.  By inserting a dedicated puncture needle into 

the diaphragm body 60 and introducing a drug into the liquid storage portion 

11a, the drug can be delivered to the vicinity of a target lesion through the 

catheter C. 

[0042] 

 As illustrated in FIG. 4, the port body 11 includes a base member 12 

that forms (defines) the inner surface (the bottom surface 11b and the side 

surface 11c) of the liquid storage portion 11a, and a lid member 50 that is 

fixed to the base member 12 so that the diaphragm body 60 is held between 

the base member 12 and the lid member 50. 

[0043] 

 As illustrated in FIGS. 3 and 4, the base member 12 includes a bottom 

wall portion 20 that forms (defines) the bottom surface 11b of the liquid 

storage portion 11a, and a side wall portion 30 that extends from the bottom 

wall portion 20 to form (define) the side surface 11c of the liquid storage 

portion 11a.  The bottom wall portion 20 is formed in a flat plate shape as a 

whole.  The side wall portion 30 is formed in a tubular shape and is erected 

substantially at the center of one side surface of the bottom wall portion 20. 

[0044] 

 As illustrated in FIG. 4, the base member 12 further includes a 

connection passage 40 that is connected to the liquid storage portion 11a and 
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allows the liquid storage portion 11a to communicate with the inside (lumen) 

Ca of the catheter C.  In the illustrated example, the connection passage 40 

opens to the side surface 11c of the base member 12.  More specifically, the 

inner surface 40a of the connection passage 40 is formed (defined) by a 

connection passage opening 41 formed in the side wall portion 30 and the 

connection port 42 connected to the connection passage opening 41.  The 

connection passage opening 41 is a through-hole extending along a direction 

from the inside to the outside of the annular side wall portion 30, and is open 

to the inner surface 30a and the outer surface 30b of the side wall portion 30.  

One end of the connection port 42 is inserted into the connection passage 

opening 41 from the side of the outer surface 30b of the side wall portion 30 

and is fixed to the side wall portion 30.  The other end of the connection port 

42 is connected to one end of the catheter C.  The connection passage 40 may 

not include the connection port 42.  In this case, one end of the catheter C 

may be inserted into the connection passage opening 41. 

[0045] 

 The lid member 50 includes an annular lid body portion 51 that covers 

the side wall portion 30 of the base member 12 from the side of the outer 

surface 30b.  The lid body portion 51 also covers the bottom wall portion 20 

on the outer side of the side wall portion 30 from the side on which the side 

wall portion 30 is erected. 

[0046] 

 The lid member 50 further includes an annular lid edge portion 52 

disposed to face an end surface (hereinafter, also referred to as “one side end 

surface of the side wall portion”) 30c of the side wall portion 30 on the side 

opposite to the bottom wall portion 20.  The annular lid edge portion 52 

extends along one side end surface 30c of the side wall portion and toward 

the inside of the annular lid body portion 51 from the end portion of the lid 

body portion 51 on the side opposite to the bottom wall portion 20. 

[0047] 

 As illustrated in FIGS. 3, 4, and 6, the diaphragm body 60 is formed in 

a flat plate shape as a whole.  The diaphragm body 60 is made of silicone 

rubber or the like.  The diaphragm body 60 is disposed on one side end surface 

30c of the side wall portion so as to cover the liquid storage portion 11a.  The 

diaphragm body 60 has a surface (hereinafter, also referred to as “one side 

surface of the diaphragm body”) 60a on the side opposite to the liquid storage 

portion 11a and a surface (hereinafter, also referred to as “other side surface 

of the diaphragm body”) 60b on the side of the liquid storage portion 11a. 

[0048]  
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 As illustrated in FIG. 4, the outer edge portion 61 of the diaphragm 

body 60 is held in a compressed state between one side end surface 30c of 

the side wall portion and the annular lid edge portion 52, and liquid-tightly 

seals the space between the base member 12 and the lid member 50.  The 

central portion 62 of the diaphragm body 60 is arranged to face the liquid 

storage portion 11a.  Since the annular lid edge portion 52 is annularly formed, 

the central portion 62 is exposed, and the puncture needle can be inserted 

into the central portion 62. 

[0049] 

 By the way, it is desired to pass a microcatheter having a smaller 

diameter into a catheter indwelled in the body of a patient, advance the tip of 

the microcatheter to a peripheral blood vessel region, and administer a drug 

or the like from the further vicinity of a target lesion.  In this case, as a method 

of passing the microcatheter into the catheter, it is conceivable to first 

puncture the diaphragm body of the access port using a puncture needle, and 

insert the microcatheter into the lumen of the catheter through the lumen of 

the puncture needle, the lumen (liquid storage portion) of the access port, 

and the connection passage.  Alternatively, it is conceivable to first insert a 

guide wire that is thinner and stiffer than the microcatheter into the lumen of 

the catheter through the lumen of the puncture needle, the lumen (liquid 

storage portion) of the access port, and the connection passage, and insert 

the microcatheter into the lumen of the catheter using the guide wire as a 

guide. 

[0050] 

 When the microcatheter or the guide wire is inserted into the lumen of 

the catheter, the access port and the catheter are embedded under the skin 

of the patient.  Therefore, neither the tip of the microcatheter or the guide 

wire nor the connection passage can be directly observed.  Therefore, the 

position of the connection passage is searched while rotating the tip by 

operating the microcatheter or the guide wire. 

[0051] 

 However, in such a method, the microcatheter and the guide wire 

cannot be stably and easily inserted into the connection passage. 

[0052] 

 In consideration of such circumstances, the access port of the present 

embodiment is devised for enabling the microcatheter and the guide wire to 

be stably and easily inserted into the connection passage. 

[0053] 

 <Inclined Region> 
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 Specifically, the following measures are taken.  That is, in the cross-

section along the axial direction D1 of the connection passage 40 at the 

connection position P where the connection passage 40 is connected to the 

liquid storage portion 11a (see FIG. 4), the access port 10 has an inclined 

region S in which the length L in the direction D2 perpendicular to the axial 

direction D1 between one side surface 60a of the diaphragm body and the 

inner surface of the liquid storage portion 11a gradually decreases as it 

proceeds away from the connection position P.  In other words, in the inclined 

region S, the distance L between one side surface 60a of the diaphragm body 

and the inner surface of the liquid storage portion in the perpendicular 

direction D2 in the cross-section along the axial direction D1 gradually 

increases as it approaches the connection position P. 

[0054] 

 In such an inclined region S, the tip of the microcatheter or the guide 

wire inserted into the liquid storage portion 11a along the direction 

perpendicular to one side surface 60a of the diaphragm body is easily guided 

in the direction toward the connection position P (therefore, in the direction 

toward the connection passage 40). 

[0055] 

 The inclined region S is formed in a region exceeding half of the liquid 

storage portion 11a along the axial direction D1.  As a result, even when the 

tip of the microcatheter or the guide wire inserted into the liquid storage 

portion 11a reaches a position deviated from the center of the liquid storage 

portion 11a, the tip of the microcatheter or the guide wire is easily guided in 

a direction toward the connection passage 40. 

[0056] 

 As described above, the microcatheter and the guide wire can be stably 

and easily inserted into the connection passage 40. 

[0057] 

 Furthermore, in the illustrated example, the inclined region S includes 

a half region of the liquid storage portion 11a on the side away from the 

connection position P.  As a result, even when the tip of the microcatheter or 

the guide wire inserted into the liquid storage portion 11a reaches a position 

farther from the connection position P than the center of the liquid storage 

portion 11a, the tip is easily guided in a direction toward the connection 

passage 40. 

[0058] 

 In the illustrated example, in the cross-section along the axial direction 

D1 (see FIG. 4), one side surface 60a of the diaphragm body spreads along 
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the axial direction D1 as a whole.  On the other hand, in the cross-section 

along the axial direction D1 (see FIG. 4), the inner surface (here, the bottom 

surface 11b) of the liquid storage portion 11a in the inclined region S is 

inclined with respect to the axial direction D1.  More specifically, the inner 

surface (the bottom surface 11b) of the liquid storage portion 11a in the 

inclined region S is inclined with respect to the axial direction D1 so as to be 

directed toward the side away from the diaphragm body 60 as it approaches 

the connection position P in the axial direction D1. 

[0059] 

 More specifically, as illustrated in FIG. 5, the bottom surface 11b of the 

liquid storage portion 11a includes a connection bottom surface 11d connected 

to the side wall surface 30d to which the connection passage 40 is open, and 

a main bottom surface 11e located on the side away from the connection 

position P with respect to the connection bottom surface 11d in the axial 

direction D1.  The main bottom surface 11e is connected to the connection 

bottom surface 11d.  The main bottom surface 11e is inclined with respect to 

the axial direction D1 toward the side away from the diaphragm body 60 as it 

approaches the connection position P.  The inclined region S is formed by the 

main bottom surface 11e. 

[0060] 

 In the illustrated example, as illustrated in FIG. 4, the thickness T of 

the bottom wall portion 20 in the region of the main bottom surface 11e 

gradually decreases as it approaches the connection position P along the axial 

direction D1.  As a result, the main bottom surface 11e is inclined with respect 

to the axial direction D1 toward the side away from the diaphragm body 60 

as it approaches the connection position P. 

[0061] 

 <Connection Bottom Surface> 

 The access port 10 of the present embodiment is further devised so 

that the microcatheter and the guide wire can be more stably and easily 

inserted into the connection passage 40.  Specifically, the following measures 

are taken. 

[0062] 

 That is, as illustrated in FIG. 4, the connection bottom surface 11d is 

inclined with respect to the axial direction D1 toward the side closer to the 

diaphragm body 60 as it approaches the connection position P.  The connection 

bottom surface 11d is located on the side closer to the connection position P 

with respect to the main bottom surface 11e in the axial direction D1.  With 

such a connection bottom surface 11d, the tip of the microcatheter or the 
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guide wire guided toward the connection position P by the main bottom 

surface 11e can be guided in a direction toward the diaphragm body 60 as it 

further approaches the connection position P (that is, toward the connection 

passage opening 41 formed in the side wall portion 30).  As a result, the 

microcatheter and the guide wire can be more stably and easily inserted into 

the connection passage 40. 

[0063] 

 <Facing Guide Surface> 

 Further, the access port 10 of the present embodiment is further 

devised so that the microcatheter and the guide wire can be stably and easily 

inserted into the connection passage 40.  Specifically, the following measures 

are taken. 

[0064] 

 That is, as illustrated in FIG. 3, the side wall portion 30 includes a 

protruding portion 31 provided to be spaced apart from the bottom wall 

portion 20.  The protruding portion 31 has a facing guide surface 31a facing 

the bottom surface 11b.  The protruding portion 31 is disposed such that the 

connection passage opening 41 opens at a position between the facing guide 

surface 31a and the bottom surface 11b.  The facing guide surface 31a of the 

protruding portion 31 and the region of the bottom surface 11b facing the 

facing guide surface 31a can efficiently direct the tip of the microcatheter or 

the guide wire to the connection passage opening 41.  Specifically, the 

movable region of the tip is limited between the facing guide surface 31a and 

the bottom surface 11b, and the tip is easily directed to the connection 

passage opening 41 open to a position between the facing guide surface 31a 

and the bottom surface 11b. 

[0065] 

 In particular, in the illustrated example, as illustrated in FIG. 4, the 

facing guide surface 31a is disposed at a position facing the connection bottom 

surface 11d.  As described above, the connection bottom surface 11d is 

inclined with respect to the axial direction D1 toward the side closer to the 

diaphragm body 60 (therefore, toward the side closer to the facing guide 

surface 31a) as it approaches the connection passage opening 41.  Since the 

facing guide surface 31a is provided to face such a connection bottom surface 

11d, the movable region of the tip of the microcatheter or the guide wire 

narrows as it approaches the connection passage opening 41, and is easily 

directed to the connection passage opening 41 open to a position between the 

facing guide surface 31a and the connection bottom surface 11d. 

[0066] 
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 Further, in the illustrated example, as illustrated in FIG. 3, the facing 

guide surface 31a has a concave surface 31b recessed away from the bottom 

surface 11b at its central portion in a width direction D3 perpendicular to both 

the axial direction D1 and the direction in which the facing guide surface 31a 

faces the bottom surface 11b.  When the tip of the microcatheter or the guide 

wire enters the region surrounded by such a concave surface 31b, the movable 

range of the tip is limited to the region surrounded by the concave surface 

31b.  Therefore, when the region surrounded by the concave surface 31b and 

the connection passage opening 41 overlap each other when observed from 

the direction parallel to the axial direction D1 (see FIG. 4), the tip is more 

easily directed to the connection passage opening 41. 

[0067] 

 In the illustrated example, as illustrated in FIG. 4, the concave surface 

31b is connected to a wall surface 40a that forms (defines) the connection 

passage 40.  As a result, the tip of the microcatheter or the guide wire moving 

toward the connection passage opening 41 along the concave surface 31b is 

easily directed into the connection passage 40.  That is, the possibility that 

the tip interferes with the side wall surface 30d to which the connection 

passage opening 41 is open to be prevented from entering the connection 

passage 40 is reduced. 

[0068] 

 In the illustrated example, as illustrated in FIG. 5, the base member 

12 includes a bottom member 13 that forms the bottom surface 11b and a 

part of the side surface 11c, and an annular member 14 that is supported by 

the bottom member 13 to surround the liquid storage portion 11a.  The 

annular member 14 forms another part of the side surface 11c.  The 

protruding portion 31 is provided at a position of the annular member 14 

corresponding to the connection position P so as to protrude toward the liquid 

storage portion 11a.  By forming the protruding portion 31 on the annular 

member 14 manufactured separately from the bottom member 13, it is easy 

to provide the protruding portion 31 on the side wall portion 30. 

[0069] 

 The annular member 14 is made of an X-ray opaque material.  As a 

result, even in a state where the access port 10 is embedded under the skin 

of the patient, it is possible to grasp the region surrounded by the annular 

member 14 (that is, a region where a puncture needle for inserting a 

microcatheter or a guide wire into the liquid storage portion 11a is to be 

inserted) using the X-ray imaging technology. 

[0070] 
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 <Flat Wall Portion> 

 Further, the access port 10 of the present embodiment is further 

devised so that the microcatheter and the guide wire can be stably and easily 

inserted into the connection passage.  Specifically, the following measures are 

taken. 

[0071] 

 That is, as illustrated in FIG. 5, the side wall portion 30 includes a pair 

of flat wall portions 32 and 32 provided side by side in its circumferential 

direction.  The pair of flat wall portions 32 and 32 is arranged such that the 

connection passage opening 41 opens to the side surface 11c of the liquid 

storage portion 11a at a position between the pair of flat wall portions 32 and 

32.  In addition, the pair of flat wall portions 32 and 32 forms tapered side 

surfaces extending linearly and tapered toward the connection passage 

opening 41 when observed from a direction parallel to a direction in which the 

side wall portion 30 extends from the bottom wall portion 20 (the direction D2 

in the illustrated example).  With such a pair of flat wall portions 32 and 32, 

the tip of the microcatheter or the guide wire can be efficiently directed to the 

connection passage 40.  Specifically, due to the pair of flat wall portions 32 

and 32, the movable region of the tip is narrowed as it approaches the 

connection passage opening 41 as well as being guided toward the connection 

passage opening 41. 

[0072] 

 <Guide Rib> 

 Further, the access port 10 of the present embodiment is further 

devised so that the microcatheter and the guide wire can be stably and easily 

inserted into the connection passage 40.  Specifically, the following measures 

are taken. 

[0073] 

 That is, as illustrated in FIG. 5, the bottom wall portion 20 includes a 

guide rib 21 linearly extending toward the connection position P when 

observed from the direction (the direction D2 in the illustrated example) 

parallel to the direction in which the side wall portion 30 extends from the 

bottom wall portion 20.  In the illustrated example, three guide ribs 21 radially 

extend from the vicinity of the connection position P.  With such a guide rib 

21, the tip of the microcatheter or the guide wire inserted into the liquid 

storage portion 11a can be efficiently guided toward the connection position P 

(therefore, toward the connection passage opening 41). 

[0074] 

 <Annular Holding Groove and Annular Holding Protrusion Portion> 
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 Furthermore, the access port 10 of the present embodiment is devised 

for preventing the diaphragm body 60 from falling off the port body 11.  

Specifically, the following measures are taken. 

[0075] 

 First, as illustrated in FIGS. 3 and 4, a first annular holding groove 63 

is formed in one side surface 60a of the diaphragm body 60.  The first annular 

holding groove 63 is formed in the outer edge portion 61 of the diaphragm 

body 60.  The first annular holding groove 63 extends in the direction (the 

direction D2 in the illustrated example) parallel to the direction in which the 

side wall portion 30 extends from the bottom wall portion 20 and is open to 

the side opposite to the liquid storage portion 11a.  As illustrated in FIGS. 4 

and 6, a first annular holding protrusion portion 53 is formed on the lid 

member 50 of the port body 11.  The first annular holding protrusion portion 

53 protrudes from the annular lid edge portion 52 in the direction parallel to 

the direction in which the side wall portion 30 extends from the bottom wall 

portion 20.  As illustrated in FIG. 4, the first annular holding protrusion portion 

53 extends into the first annular holding groove 63.  This reduces the 

possibility that the diaphragm body 60 falls off the port body 11 due to the 

force applied to the diaphragm body 60 when the puncture needle is inserted 

into the diaphragm body 60 or when the puncture needle is pulled out from 

the diaphragm body 60. 

[0076] 

 As illustrated in FIGS. 4 and 6, a second annular holding groove 64 is 

formed in the other side surface 60b of the diaphragm body 60.  The second 

annular holding groove 64 is formed in the outer edge portion 61 of the 

diaphragm body 60.  The second annular holding groove 64 extends in the 

direction parallel to the direction in which the side wall portion 30 extends 

from the bottom wall portion 20 and is open to the liquid storage portion 11a 

side.  As illustrated in FIGS. 3 and 4, a second annular holding protrusion 

portion 54 is formed on the base member 12 of the port body 11.  The second 

annular holding protrusion portion 54 protrudes from one side end surface 30c 

of the side wall portion in the direction parallel to the direction in which the 

side wall portion 30 extends from the bottom wall portion 20.  As illustrated 

in FIG. 4, the second annular holding protrusion portion 54 extends into the 

second annular holding groove 64.  This also reduces the possibility that the 

diaphragm body 60 falls off the port body 11 due to the force applied to the 

diaphragm body 60 when the puncture needle is inserted into the diaphragm 

body 60 or when the puncture needle is pulled out from the diaphragm body 

60. 
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[0077] 

 As described above, in the illustrated example, the base member 12 

includes the bottom member 13 and the annular member 14 formed 

separately from the bottom member 13.  As illustrated in FIG. 5, the second 

annular holding protrusion portion 54 is formed on the annular member 14.  

By forming the second annular holding protrusion portion 54 in the annular 

member 14 separate from the bottom member 13, the shape and size of the 

second annular holding protrusion portion 54 can be arbitrarily changed 

without affecting the shape of the bottom member 13. 

[0078] 

 <Metal Coil and Light Emitter> 

 In addition, the access port 10 of the present embodiment is devised 

to be able to detect the position of the access port 10 embedded under the 

skin.  Specifically, the following measures are taken. 

[0079] 

 That is, as illustrated in FIG. 4, the port body 11 has a built-in metal 

coil 70.  The metal coil 70 is electrically connected to a light emitter 71.  In 

the example illustrated in FIG. 7, the metal coil 70 constitutes a parallel circuit 

74 together with the light emitter 71, a capacitor 72, and a resistor 73.  When 

a magnetic field is applied to the metal coil 70 and a current flows through the 

circuit 74, the light emitter 71 emits light. 

[0080] 

 Since the metal coil 70 and the light emitter 71 are provided in the 

access port 10, when a magnetic field is applied to the vicinity of the access 

port 10 and a current flows through the metal coil 70, the light emitter 71 

emits light.  The position of the access port 10 embedded under the skin of 

the patient can be grasped by the light emitted by the light emitter 71.  In 

other words, according to such an access port 10, as illustrated in FIG. 7, it is 

possible to construct a medical system 90 capable of detecting the position of 

the access port 10 embedded under the skin together with a magnetic field 

generation device 80 that generates a magnetic field. 

[0081] 

 In addition, since the access port 10 includes the metal coil 70, the 

position of the access port 10 embedded under the skin of the patient can also 

be grasped using the X-ray imaging technology. 

[0082] 

 In the illustrated example, the metal coil 70 and the light emitter 71 

are embedded in the lid member 50.  As a result, light emitted from the light 

emitter 71 easily reaches the outside of the access port 10.  In addition, in 
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the illustrated example, the metal coil 70 and the light emitter 71 are entirely 

embedded in the lid member 50, and they have no portion exposed to the 

surface of the lid member 50.  As a result, the metal coil 70 and the light 

emitter 71 are prevented from coming into contact with the body fluid of the 

patient in which the access port 10 is embedded, and the drug or the like 

stored in the liquid storage portion 11a.  Here, in the illustrated example, the 

lid member 50 has translucency.  Thus, the light emitted from the light emitter 

71 in the lid member 50 can be delivered to the outside of the lid member 50 

(the access port 10).  A light emitting surface 71s of the light emitter 71 is 

preferably disposed as close as possible to the outer surface of the lid member 

50 (the access port 10).  As the light emitting surface 71s is closer to the 

outer surface, the light emitted from the light emitter 71 easily reaches the 

outside of the access port 10.  Therefore, it is easy to deliver the light emitted 

from the light emitter 71 to the skin surface of the patient in a state where 

the access port 10 is embedded under the skin of the patient.  That is, the 

light emitted from the light emitter 71 is easily perceived by the person around 

the patient. 

[0083] 

 In the illustrated example, the port body 11 includes two metal coils 

70a and 70b and at least two light emitters 71a and 71b electrically connected 

to the metal coils 70a and 70b, respectively.  One metal coil 70a and the light 

emitter 71a electrically connected to the metal coil 70a, and the other metal 

coil 70b and the light emitter 71b connected to the metal coil 70b are provided 

at positions around the liquid storage portion 11a to be separated from each 

other.  One side surface 60a of the diaphragm body is exposed to a region 

between two sets of the metal coils 70a and 70b and the light emitters 71a 

and 71b.  Therefore, even in a state where the access port 10 is embedded 

under the skin of the patient, if a magnetic field is applied to the vicinity of 

the access port 10 to cause the light emitters 71a and 71b to emit light, the 

position of the exposed one side surface 60a of the diaphragm body (that is, 

a region into which a puncture needle for inserting a microcatheter or a guide 

wire into the liquid storage portion 11a is to be inserted) can be grasped. 

[0084] 

 In the illustrated example, the axis 70x of each metal coil 70 extends 

in a direction parallel to the direction in which the side wall portion 30 extends 

from the bottom wall portion 20 (the direction D2 in the illustrated example).  

As understood from FIG. 4, the base member 12 and the lid member 50 

constituting the port body 11 have portions, such as the side wall portion 30 

and the lid body portion 51, extending along the direction in which the side 



 
 

 

19 

wall portion 30 extends from the bottom wall portion 20.  Therefore, when the 

extension direction of the axis 70x is along the direction in which the side wall 

portion 30 extends from the bottom wall portion 20, it is possible to suppress 

an increase in the size of the port body 11 due to the incorporation of the 

metal coil 70 in the port body 11.  Further, in the illustrated example, the light 

emitter 71 is disposed on the axis 70x of each metal coil 70.  By disposing the 

light emitter 71 in this manner, it is possible to suppress an increase in the 

size of the port body 11 due to the incorporation of the metal coil 70 and the 

light emitter 71 in the port body 11.  In addition, when observed from the 

direction in which the side wall portion 30 extends from the bottom wall 

portion 20, the light emitter 71 can be disposed in the vicinity of the 

diaphragm body 60.  As a result, the position of the diaphragm body 60 can 

be grasped more accurately. 

[0085] 

 In the illustrated example, the circuit 74 including the metal coil 70 and 

the light emitter 71 is disposed in a housing chamber 55 provided in the lid 

body portion 51 of the lid member 50.  The capacitor 72 and the resistor 73 

are disposed in a space surrounded by the metal coil 70.  As a result, the 

circuit 74 can be compactly housed in the housing chamber 55. 

[0086] 

 Note that any device can be employed as the magnetic field generation 

device 80.  For example, the magnetic field generation device 80 may be a 

device including a circuit 84 in which a metal coil 81, a power supply 82, and 

a switch 83 are electrically connected in series as illustrated in FIG. 7.  

According to such a magnetic field generation device 80, a magnetic field can 

be generated in the metal coil 81 by closing the switch 83. 

[0087] 

 Next, a second embodiment of an access port will be described with 

reference to FIGS. 8 to 13. 

[0088] 

 FIGS. 8 to 13 are diagrams for describing an access port 100 according 

to the second embodiment.  Among these drawings, FIGS. 8 and 9 illustrate 

a perspective view and a plan view of the access port 100, respectively.  FIG. 

10 illustrates an exploded perspective view of the access port 100, and FIGS. 

11 and 12 illustrate cross-sectional views of the access port 100.  FIG. 13 is a 

perspective view of a diaphragm body 160 and a lid member 150 of the access 

port 100. 

[0089] 

 The second embodiment illustrated in FIGS. 8 to 13 is different in that, 
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in a cross-section along the axial direction D1 of the connection passage 40 

(see FIG. 11), while a bottom surface of the liquid storage portion 11a extends 

in parallel to the axial direction D1, a surface (one side surface of the 

diaphragm body) 160a of the diaphragm body 160 on the side opposite to the 

liquid storage portion 11a is inclined with respect to the axial direction D1.  In 

addition, the access port 100 includes a surface layer member 115 forming 

the inner surface of the liquid storage portion 11a and the connection passage 

40.  However, other configurations are substantially the same as those of the 

first embodiment illustrated in FIGS. 1 to 7.  In the second embodiment 

illustrated in FIGS. 8 to 13, the same parts as those of the first embodiment 

illustrated in FIGS. 1 to 7 are denoted by the same reference numerals, and 

detailed description thereof is omitted. 

[0090] 

 The access port 100 according to the second embodiment will be 

described in more detail below with reference to FIGS. 8 to 13. 

[0091] 

 <Overall Configuration of Access Port> 

 As illustrated in FIGS. 10 to 12, the access port 100 includes a port 

body 111 including a liquid storage portion 11a, and a diaphragm body 160 

held by the port body 111 and covering the liquid storage portion 11a. 

[0092] 

 The port body 111 includes a base member 112, a surface layer 

member 115 that is supported by the base member 112 and forms (defines) 

an inner surface of the liquid storage portion 11a, and a lid member 150 that 

is fixed to the base member 112 and holds the diaphragm body 160 between 

the base member 112 and the surface layer member 115. 

[0093] 

 As illustrated in FIG. 10, the base member 112 includes a bottom wall 

portion 120 having a flat plate shape as a whole and a side wall portion 130 

extending from the bottom wall portion 120.  The side wall portion 130 is 

formed in a tubular shape as a whole, and is erected substantially at the center 

of one side surface of the bottom wall portion 120.  The side wall portion 130 

has a through-hole 133 through which a connection port 117 of the surface 

layer member 115 described later is inserted.  The through-hole 133 extends 

along a direction from the inside to the outside of the annular side wall portion 

130 and is open to the inner surface 130a and the outer surface 130b of the 

side wall portion 130. 

[0094] 

 On the side of the side wall portion 130 away from the through-hole 
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133 in the axial direction D1, an end surface (one side end surface of the side 

wall portion) 130c on the side opposite to the bottom wall portion 20 is inclined 

toward the side closer to the bottom wall portion 120 as it proceeds away from 

the through-hole 133 in the axial direction D1. 

[0095] 

 As illustrated in FIGS. 10 to 12, the lid member 150 includes an annular 

lid body portion 151 that covers the side wall portion 130 of the base member 

112 from the side of the outer surface 130b.  The lid body portion 151 covers 

the bottom wall portion 120 on the outer side of the side wall portion 130 from 

the side on which the side wall portion 130 is erected. 

[0096] 

 The lid member 150 further includes an annular lid edge portion 152 

disposed to face one side end surface 130c of the side wall portion.  The 

annular lid edge portion 152 extends along one side end surface 130c of the 

side wall portion toward the inner side of the annular lid body portion 151 

from the end portion of the lid body portion 151 on the side opposite to the 

bottom wall portion 120. 

[0097] 

 The diaphragm body 160 is formed in a plate shape as a whole.  The 

diaphragm body 160 is made of silicone rubber or the like.  The diaphragm 

body 160 is disposed on one side end surface 130c of the side wall portion so 

as to cover the liquid storage portion 11a.  The diaphragm body 160 has a 

surface (one side surface of the diaphragm body) 160a on the side opposite 

to the liquid storage portion 11a and a surface (other side surface of the 

diaphragm body) 160b on the side of the liquid storage portion 11a. 

[0098] 

 The outer edge portion 161 of the diaphragm body 160 is held in a 

compressed state between one side end surface 130c of the side wall portion 

and the annular lid edge portion 152, and liquid-tightly seals the space 

between the base member 112 and the lid member 150.  The central portion 

162 of the diaphragm body 160 is arranged to face the liquid storage portion 

11a.  Since the annular lid edge portion 152 is annularly formed, the central 

portion 162 is exposed, and the puncture needle can be inserted into the 

central portion 162. 

[0099] 

 As illustrated in FIG. 10, the surface layer member 115 includes a 

surface layer member body portion 116 that covers the inner surfaces of the 

bottom wall portion 120 and the side wall portion 130 and forms the inner 

surface of the liquid storage portion 11a, and a connection port 117 that is 
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connected to the surface layer member body portion 116 and forms the 

connection passage 40.  One end of the connection port 117 is connected to 

the surface layer member body portion 116.  The connection port 117 is open 

to the liquid storage portion 11a at the connection position P on the inner 

surface 116a of the surface layer member body portion 116.  As illustrated in 

FIG. 11, the connection port 117 is inserted into the through-hole 133 

provided in the side wall portion 130.  The other end of the connection port 

117 is disposed outside the side wall portion 130.  The other end of the 

connection port 117 is connected to one end of the catheter C. 

[0100] 

 In the illustrated example, the inner surface 116a of the surface layer 

member body portion 116 extends in parallel to the axial direction D1 in the 

cross-section along the axial direction D1 (see FIG. 11). 

[0101] 

 <Diaphragm Body> 

 The access port 100 of the present embodiment is also devised for 

enabling the microcatheter and the guide wire to be stably and easily inserted 

into the connection passage.  Specifically, the following measures are taken. 

[0102] 

 As illustrated in FIGS. 9 and 11, the diaphragm body 160 has a bent 

portion 165 extending along a direction (in the illustrated example, a direction 

D4 to be described later) perpendicular to the cross-section along the axial 

direction D1 of the connection passage 40.  In the central portion 162 of the 

diaphragm body 160, one side surface 160a of the diaphragm body has a first 

surface 160c located on one side of the bent portion 165 in the axial direction 

D1, and a second surface 160d located on the other side of the bent portion 

165 in the axial direction D1 and inclined with respect to the first surface 160c.  

The first surface 160c is located on the side away from the connection position 

P in the axial direction D1.  On the other hand, the second surface 160d is 

located on the side closer to the connection position P in the axial direction D1 

with respect to the first surface 160c. 

[0103] 

 The first surface 160c is inclined with respect to the axial direction D1.  

The first surface 160c is inclined with respect to the axial direction D1 toward 

the side away from the inner surface of the liquid storage portion 11a as it 

approaches the connection position P in the axial direction D1. 

[0104] 

 As described above, in the cross-section of the access port 100 along 

the axial direction D1 (see FIG. 11), the inner surface 116a of the surface 
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layer member body portion 116 extends in parallel to the axial direction D1.  

On the other hand, in the cross-section along the axial direction D1, the first 

surface 160c which is a part of one side surface 160a of the diaphragm body 

is inclined with respect to the axial direction D1.  The inclined region S is 

formed in the access port 100 by the inner surface 116a and the first surface 

160c.  In such an inclined region S, the tip of the microcatheter or the guide 

wire inserted into the liquid storage portion 11a along the direction 

perpendicular to one side surface 160a of the diaphragm body is easily guided 

in the direction toward the connection position P (therefore, in the direction 

toward the connection passage 40). 

[0105] 

 In the illustrated example, the inclination angle of the second surface 

160d with respect to the axial direction D1 is smaller than the inclination angle 

of the first surface 160c with respect to the axial direction D1.  As a result, 

even when the access port 100 is embedded under the skin of the patient, the 

position of the first surface 160c can be grasped. 

[0106] 

 A length Ld of the second surface 160d along the axial direction D1 is 

shorter than a length Lc of the first surface 160c along the axial direction D1.  

Thus, the first surface 160c (that is, a region into which a puncture needle for 

inserting a microcatheter or a guide wire into the liquid storage portion 11a is 

to be inserted) can be widely secured. 

[0107] 

 <Surface Layer Member> 

 The access port 100 of the present embodiment is further devised so 

that the microcatheter and the guide wire can be stably and easily inserted 

into the connection passage.  Specifically, the following measures are taken. 

[0108] 

 That is, as illustrated in FIG. 11, the inner surface 116a of the surface 

layer member body portion 116 (the inner surface of the liquid storage portion 

11a) and the inner surface of the connection port 117 (the wall surface 40a 

forming the connection passage 40) are connected seamlessly.  In other words, 

the surface layer member 115 connects the inner surface of the liquid storage 

portion 11a and the connection passage 40 seamlessly.  This reduces the 

possibility that the tip of the microcatheter or the guide wire interferes with 

the inner surface 116a of the surface layer member body portion 116 or the 

connection port 117 and is prevented from entering the connection passage 

40. 

[0109] 
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 The inner surface 116a of the surface layer member body portion 116 

has a funnel shape.  As illustrated in FIG. 12, in the cross-section 

perpendicular to the axial direction D1 of the connection passage 40, the inner 

surface 116a of the surface layer member body portion 116 is inclined with 

respect to the other side surface 160b of the diaphragm body so as to 

approach the diaphragm body 160 on both outer sides in the direction D4 

along the other side surface 160b of the diaphragm body.  In other words, in 

the cross-section perpendicular to the axial direction D1 of the connection 

passage 40, the inner surface 116a of the surface layer member body portion 

116 extends in a U-shape.  The inner surface 116a of the surface layer 

member body portion 116 allows the movable region of the tip of the 

microcatheter or the guide wire to be narrowed in the direction D4, and the 

tip is easily directed to the connection position P. 

[0110] 

 In the illustrated example, the surface layer member 115 is made of 

metal.  As a result, even in a state where the access port 100 is embedded 

under the skin of the patient, the position (that is, a region into which a 

puncture needle for inserting a microcatheter or a guide wire into the liquid 

storage portion 11a is to be inserted) of the liquid storage portion 11a formed 

by the surface layer member body portion 116 and the position (that is, the 

connection position P) of the connection port 117 can be grasped using the X-

ray imaging technology. 

[0111] 

 <Annular Holding Groove and Annular Holding Protrusion Portion> 

 Furthermore, the access port 100 of the present embodiment is also 

devised for preventing the diaphragm body 160 from falling off the port body 

111.  Specifically, the following measures are taken. 

[0112] 

 First, as illustrated in FIGS. 10 to 12, a first annular holding groove 163 

is formed in one side surface 160a of the diaphragm body 160.  The first 

annular holding groove 163 is formed in the outer edge portion 161 of the 

diaphragm body 160.  The first annular holding groove 163 extends in a 

direction parallel to the direction in which the side wall portion 130 extends 

from the bottom wall portion 120 of the base member 112 and is open to the 

side opposite to the liquid storage portion 11a.  As illustrated in FIGS. 11 to 

13, a first annular holding protrusion portion 153 is formed on the lid member 

150 of the port body 111.  The first annular holding protrusion portion 153 

protrudes from the annular lid edge portion 152 in the direction parallel to the 

direction in which the side wall portion 130 extends from the bottom wall 
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portion 120.  As illustrated in FIGS. 11 and 12, the first annular holding 

protrusion portion 153 extends into the first annular holding groove 163.  This 

reduces the possibility that the diaphragm body 160 falls off the port body 

111 due to the force applied to the diaphragm body 160 when the puncture 

needle is inserted into the diaphragm body 160 or when the puncture needle 

is pulled out from the diaphragm body 160. 

[0113] 

 As illustrated in FIGS. 11 to 13, a second annular holding groove 164 

is formed in the other side surface 160b of the diaphragm body 160.  The 

second annular holding groove 164 is formed in the outer edge portion 161 of 

the diaphragm body 160.  The second annular holding groove 164 extends in 

the direction parallel to the direction in which the side wall portion 130 extends 

from the bottom wall portion 120 of the base member 112 and is open to the 

liquid storage portion 11a side.  As illustrated in FIGS. 10 to 12, the edge 

portion of the surface layer member body portion 116 forms a second annular 

holding protrusion portion 154 extending in the direction parallel to the 

direction in which the side wall portion 130 extends from the bottom wall 

portion 120.  As illustrated in FIGS. 11 and 12, the second annular holding 

protrusion portion 154 extends into the second annular holding groove 164.  

This also reduces the possibility that the diaphragm body 160 falls off the port 

body 111 due to the force applied to the diaphragm body 160 when the 

puncture needle is inserted into the diaphragm body 160 or when the puncture 

needle is pulled out from the diaphragm body 160. 

[0114] 

 Although the access ports 10 and 100 according to the first and second 

embodiments have been described above with reference to FIGS. 1 to 13, the 

configuration of the access port 10 or 100 is not limited to that described 

above.  Various changes can be made to the configuration of the access port 

illustrated in FIGS. 1 to 13. 

[0115] 

 For example, in the access port 100 according to the second 

embodiment, the diaphragm body 160 may not have the bent portion 165.  In 

other words, one side surface 160a of the diaphragm body may not have the 

second surface 160d inclined with respect to the first surface 160c. 

[0116] 

 In addition, the access ports 10 and 100 according to the first and 

second embodiments may not include the light emitter 71.  In this case, the 

magnetic field generation device 80 may have a notification function of 

detecting and notifying of the disturbance of the magnetic field by the metal 
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coil 70 of the access port 10 or 100 when the magnetic field is applied by the 

magnetic field generation device 80.  In this way, it is possible to grasp that 

the metal coil 70 exists in the vicinity of the magnetic field generation device 

80 (therefore, the presence of the diaphragm body 60 or 160 of the access 

port 10 or 100) by the notification function of the magnetic field generation 

device 80. 

[0117] 

 In addition, the access ports 10 and 100 according to the first and 

second embodiments may include three or more metal coils 70 or three or 

more sets of metal coils 70 and light emitters 71.  If three or more metal coils 

70 or three or more sets of metal coils 70 and light emitters 71 are provided 

at positions around the liquid storage portion 11a so as to be separated from 

each other, the position of the liquid storage portion 11a (that is, a region 

where a puncture needle for inserting a microcatheter or a guide wire into the 

liquid storage portion 11a is to be inserted) can be more easily grasped. 

[0118] 

 In addition, the access ports 10 and 100 according to the first and 

second embodiments may have only one metal coil 70 as illustrated in FIG. 

14.  In this case, it is preferable that two or more light emitters 71a and 71b 

are electrically connected to the metal coil 70, and the light emitters 71a and 

71b are disposed so as to surround the diaphragm body 60 or 160.  In this 

case, as illustrated in FIGS. 14 and 15, the metal coil 70 may be arranged so 

as to surround the liquid storage portion 11a when observed from the direction 

parallel to the direction in which the side wall portion 30 extends from the 

bottom wall portion 20. 

[0119] 

 The metal coil 70 may be incorporated in any portion of the port body 

11.  For example, as illustrated in FIG. 16, the metal coil 70 may be 

incorporated in the base member 12.  In this case, the metal coil 70 may be 

incorporated in the side wall portion 30.  In this case, as illustrated in FIG. 16, 

the base member 12 may be configured by the bottom member 13 and an 

annular member 14 separate from the bottom member 13, and the metal coil 

70 may be incorporated in the annular member 14.  In this way, it is easy to 

incorporate the metal coil 70 in the base member 12 so that the metal coil 70 

does not come into contact with the body fluid of the patient or the drug stored 

in the liquid storage portion 11a. 

[0120] 

 In addition, the light emitting surface 71s of the light emitter 71 may 

be exposed to the surface of the access port 10 or 100 (the surface opposite 
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to the surface facing the liquid storage portion 11a).  In this case, it is easy 

to deliver the light emitted from the light emitter 71 to the skin surface of the 

patient in a state where the access port 10 or 100 is embedded under the skin 

of the patient.  That is, the light emitted from the light emitter 71 is easily 

perceived by the person around the patient.  When the light emitting surface 

71s of the light emitter 71 is exposed to the surface of the access port 10 or 

100, it is desirable that, in the space that stores the circuit 74 including the 

metal coil 70 and the light emitter 71, a portion that stores the metal member 

including the metal coil 70 be sealed in a liquid-tight manner.  As a result, 

contact between the metal member and a body fluid of a patient in which the 

access port 10 or 100 is embedded, and a drug or the like stored in the liquid 

storage portion 11a is prevented. 

[0121] 

 As described above, according to the first and second embodiments, 

the access port 10 or 100 is an access port used by being connected to the 

catheter C, and includes the port body 11 or 111 including the liquid storage 

portion 11a and the diaphragm body 60 or 160 held by the port body 11 or 

111 and covering the liquid storage portion 11a.  The port body 11 or 111 

includes the connection passage 40 that is connected to the liquid storage 

portion 11a and allows the liquid storage portion 11a to communicate with the 

inside of the catheter C.  In the cross-section along the axial direction D1 of 

the connection passage 40 at the connection position P where the connection 

passage 40 is connected to the liquid storage portion 11a, the length L in the 

direction perpendicular to the axial direction D1 between the surface 60a or 

160a of the diaphragm body 60 or 160 on the side opposite to the liquid 

storage portion 11a and the inner surface of the liquid storage portion 11a 

gradually decreases as it proceeds away from the connection position P in the 

inclined region S exceeding half of the liquid storage portion 11a along the 

axial direction D1. 

[0122] 

 According to such an access port 10 or 100, in the inclined region S, 

the tip of the microcatheter or the guide wire inserted into the liquid storage 

portion 11a along the direction perpendicular to one side surface 60a or 160a 

of the diaphragm body is easily guided in the direction toward the connection 

position P (therefore, in the direction toward the connection passage 40).  In 

addition, since the inclined region S is formed in the region exceeding half of 

the liquid storage portion 11a along the axial direction D1, even when the tip 

of the microcatheter or the guide wire inserted into the liquid storage portion 

11a reaches a position deviated from the center of the liquid storage portion 
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11a, the tip of the microcatheter or the guide wire is easily guided in a 

direction toward the connection passage 40.  As described above, the 

microcatheter and the guide wire can be stably and easily inserted into the 

connection passage 40. 

[0123] 

 In addition, in the access ports 10 and 100 according to the first and 

second embodiments, the inclined region S includes a half region of the liquid 

storage portion 11a on the side away from the connection position P.  As a 

result, even when the tip of the microcatheter or the guide wire inserted into 

the liquid storage portion 11a reaches a position farther from the connection 

position P than the center of the liquid storage portion 11a, the tip is easily 

guided in a direction toward the connection passage 40. 

[0124] 

 In the access port 10 according to the first embodiment, the inner 

surface of the liquid storage portion 11a in the inclined region S is inclined 

with respect to the axial direction D1 in the cross-section along the axial 

direction D1 of the connection passage 40.  The inclined region S is formed by 

such a liquid storage portion 11a. 

[0125] 

 In the access port 10 according to the first embodiment, the inner 

surface of the port body 11 includes the bottom surface 11b that forms 

(defines) the liquid storage portion 11a and the side surface 11c that extends 

from the bottom surface 11b to form (define) the liquid storage portion 11a, 

and the bottom surface 11b is inclined with respect to the axial direction D1.  

The inclined region S is formed by such a bottom surface 11b. 

[0126] 

 In the access port 10 according to the first embodiment, the port body 

11 has the bottom wall portion 20 that forms the bottom surface 11b of the 

liquid storage portion 11a.  The thickness T of the bottom wall portion 20 

gradually decreases as it approaches the connection position P along the axial 

direction D1.  As a result, the bottom surface 11b is inclined with respect to 

the axial direction D1. 

[0127] 

 In addition, in the access port 10 according to the first embodiment, 

the bottom surface 11b of the port body 11 includes the connection bottom 

surface 11d connected to the side wall surface 30d to which the connection 

passage 40 is open, and the main bottom surface 11e located on the side 

away from the connection position P with respect to the connection bottom 

surface 11d in the axial direction D1.  The main bottom surface 11e is inclined 
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with respect to the axial direction D1 toward the side away from the diaphragm 

body 60 as it approaches the connection position P.  The inclined region S is 

formed by such a main bottom surface 11e. 

[0128] 

 In addition, in the access port 10 according to the first embodiment, 

the connection bottom surface 11d is inclined with respect to the axial 

direction D1 toward the side closer to the diaphragm body 60 as it approaches 

the connection position P.  With such a connection bottom surface 11d, the tip 

of the microcatheter or the guide wire guided toward the connection position 

P by the main bottom surface 11e can be guided in a direction toward the 

diaphragm body 60 as it further approaches the connection position P (that is, 

toward the opening 41 of the connection passage 40 formed in the side wall 

portion 30).  As a result, the microcatheter and the guide wire can be more 

stably and easily inserted into the connection passage 40. 

[0129] 

 In the access port 10 according to the first embodiment, the port body 

11 includes the bottom wall portion 20 that forms the bottom surface 11b of 

the liquid storage portion 11a and the side wall portion 30 that forms the side 

surface 11c of the liquid storage portion 11a.  The side wall portion 30 has the 

protruding portion 31 provided to be spaced apart from the bottom wall 

portion 20 and having the facing guide surface 31a facing the bottom surface 

11b.  The connection passage 40 is open to the side surface 11c at a position 

between the facing guide surface 31a and the bottom surface 11b. 

[0130] 

 The facing guide surface 31a of the protruding portion 31 and the 

region of the bottom surface 11b facing the facing guide surface 31a allow the 

tip of the microcatheter or the guide wire to be efficiently directed to the 

connection passage opening 41.  Specifically, the movable region of the tip is 

limited between the facing guide surface 31a and the bottom surface 11b, and 

the tip is easily directed to the opening 41 of the connection passage 40 open 

to a position between the facing guide surface 31a and the bottom surface 

11b. 

[0131] 

 In addition, in the access port 10 according to the first embodiment, 

the facing guide surface 31a has the concave surface 31b recessed away from 

the bottom surface 11b at its central portion in the width direction D3 

perpendicular to both the axial direction D1 and the direction in which the 

facing guide surface 31a faces the bottom surface 11b.  When the tip of the 

microcatheter or the guide wire enters the region surrounded by such a 
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concave surface 31b, the movable range of the tip is limited to the region 

surrounded by the concave surface 31b.  Therefore, the tip is more easily 

directed to the opening 41 of the connection passage 40. 

[0132] 

 In addition, in the access port 10 according to the first embodiment, 

the concave surface 31b is connected to the wall surface 40a forming 

(defining) the connection passage 40.  As a result, it is easy to direct the tip 

of the microcatheter or the guide wire moving toward the connection passage 

opening 41 along the concave surface 31b into the connection passage 40.  

That is, the possibility that the tip interferes with the side wall surface 30d to 

which the connection passage opening 41 is open to be prevented from 

entering the connection passage 40 is reduced. 

[0133] 

 In addition, in the access port 10 according to the first embodiment, 

the inner surface of the port body 11 includes the connection bottom surface 

11d provided at a position facing the facing guide surface 31a, and the main 

bottom surface 11e located on the side away from the connection position P 

with respect to the connection bottom surface 11d in the axial direction D1.  

The main bottom surface 11e is inclined with respect to the axial direction D1 

toward the side away from the diaphragm body 60 as it approaches the 

connection position P.  The connection bottom surface 11d is inclined with 

respect to the axial direction D1 toward the side closer to the diaphragm body 

60 as it approaches the connection position P.  Since the facing guide surface 

31a is provided to face such a connection bottom surface 11d, the movable 

region of the tip of the microcatheter or the guide wire narrows as it 

approaches the connection position P, and the tip is easily directed to the 

connection passage 40 open to a position between the facing guide surface 

31a and the bottom surface 11b. 

[0134] 

 In the access port 10 according to the first embodiment, the port body 

11 includes the base member 12 that forms the bottom surface 11b and the 

side surface 11c of the liquid storage portion 11a, and the lid member 50 that 

is fixed to the base member 12 so that the diaphragm body 60 is held between 

the base member 12 and the lid member 50.  The base member 12 includes 

the bottom member 13 that forms at least the bottom surface 11b, and the 

annular member 14 that is supported by the bottom member 13 to surround 

the liquid storage portion 11a.  The annular member 14 has the protruding 

portion 31 provided so as to correspond to the connection position P and 

protrude toward the liquid storage portion 11a.  By forming the protruding 
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portion 31 on the annular member 14 manufactured separately from the 

bottom member 13 in this manner, it is easy to provide the protruding portion 

31 on the side wall portion 30. 

[0135] 

 In the access port 10 according to the first embodiment, the annular 

member 14 is made of an X-ray opaque material.  As a result, even in a state 

where the access port 10 is embedded under the skin of the patient, it is 

possible to grasp the region surrounded by the annular member 14 (that is, a 

region where a puncture needle for inserting a microcatheter or a guide wire 

into the liquid storage portion 11a is to be inserted) using the X-ray imaging 

technology. 

[0136] 

 In the access port 10 according to the first embodiment, the port body 

11 includes the bottom wall portion 20 that forms the bottom surface 11b of 

the liquid storage portion 11a and the side wall portion 30 that extends from 

the bottom wall portion 20 to form the side surface 11c of the liquid storage 

portion 11a.  The side wall portion 30 includes a pair of flat wall portions 32 

and 32 provided side by side in its circumferential direction.  The connection 

passage 40 is open to the side surface 11c at a position between the pair of 

flat wall portions 32 and 32.  In addition, the pair of flat wall portions 32 and 

32 forms tapered side surfaces extending linearly and tapered toward the 

connection passage 40 when observed from the direction parallel to the 

direction in which the side wall portion 30 extends from the bottom wall 

portion 20.  With such a pair of flat wall portions 32 and 32, the tip of the 

microcatheter or the guide wire can be efficiently directed to the connection 

passage 40.  Specifically, due to the pair of flat wall portions 32 and 32, the 

movable region of the tip is narrowed as it approaches the connection passage 

40 and the tip is guided toward the connection passage 40. 

[0137] 

 In the access port 10 according to the first embodiment, the port body 

11 includes the bottom wall portion 20 that forms the bottom surface 11b of 

the liquid storage portion 11a and the side wall portion 30 that extends from 

the bottom wall portion 20 to form the side surface 11c of the liquid storage 

portion 11a.  The side wall portion 30 includes a pair of flat wall portions 32 

and 32 arranged in its circumferential direction, and the connection passage 

40 is open to the side surface 11c at a position between the pair of flat wall 

portions 32 and 32.  The bottom wall portion 20 includes the guide rib 21 

linearly extending toward the connection position P when observed from the 

direction parallel to the direction in which the side wall portion 30 extends 
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from the bottom wall portion 20.  According to such an access port 10, with 

the guide rib 21, the tip of the microcatheter or the guide wire inserted into 

the liquid storage portion 11a can be efficiently guided toward the connection 

position P. 

[0138] 

 In the access port 10 according to the first embodiment, the port body 

11 includes the bottom wall portion 20 that forms the bottom surface 11b of 

the liquid storage portion 11a and the side wall portion 30 that extends from 

the bottom wall portion 20 to form the side surface 11c of the liquid storage 

portion 11a.  The diaphragm body 60 is formed with the annular holding 

groove 63 which extends in the direction parallel to the direction in which the 

side wall portion 30 extends from the bottom wall portion 20 and is open to 

the side opposite to the liquid storage portion 11a.  In addition, the port body 

11 has the annular holding protrusion portion 53 that protrudes in the 

direction parallel to the direction in which the side wall portion 30 extends 

from the bottom wall portion 20.  By fitting the annular holding protrusion 

portion 53 into the annular holding groove 63, the possibility that the 

diaphragm body 60 falls off from the port body 11 due to the force applied to 

the diaphragm body 60 when the puncture needle is inserted into the 

diaphragm body 60 or when the puncture needle is pulled out from the 

diaphragm body 60 is reduced. 

[0139] 

 In the access port 100 according to the second embodiment, the port 

body 111 includes the surface layer member 115 that forms the inner surface 

of the liquid storage portion 11a and the connection passage 40.  The surface 

layer member 115 connects the inner surface of the liquid storage portion 11a 

and the connection passage 40 seamlessly.  This reduces the possibility that 

the tip of the microcatheter or the guide wire interferes with the inner surface 

of the liquid storage portion 11a or the connection port 117 and is prevented 

from entering the connection passage 40. 

[0140] 

 In the access port 100 according to the second embodiment, the 

surface layer member 115 is made of metal.  As a result, even in a state where 

the access port 100 is embedded under the skin of the patient, the position of 

the liquid storage portion 11a formed by the surface layer member 115 (that 

is, a region into which a puncture needle for inserting a microcatheter or a 

guide wire into the liquid storage portion 11a is to be inserted) can be grasped 

using the X-ray imaging technology. 

[0141] 
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 In the access port 100 according to the second embodiment, in the 

cross-section perpendicular to the axial direction D1 of the connection passage 

40, the inner surface of the port body 111 is inclined with respect to the 

surface 160b of the diaphragm body 160 facing the inner surface of the surface 

layer member body portion 116 so as to approach the diaphragm body 160 

on both outer sides in the direction D4 along the surface 160b facing said 

inner surface.  More specifically, in the cross-section perpendicular to the axial 

direction D1 of the connection passage 40, the inner surface 116a of the port 

body 111 extends in a U-shape.  The inner surface 116a of the port body 111 

allows the movable region of the tip of the microcatheter or the guide wire to 

be narrowed and the tip is easily directed to the connection passage 40. 

[0142] 

 In addition, in the access port 100 according to the second embodiment, 

in the cross-section of the connection passage 40 along the axial direction D1, 

the surface 160a of the diaphragm body 160 on the side opposite to the liquid 

storage portion 11a is inclined with respect to the axial direction D1.  The 

inclined region S is formed in the access port 100 by such a surface 160a.  

The tip of the microcatheter or the guide wire inserted into the liquid storage 

portion 11a along a direction perpendicular to the surface 160a on the 

opposite side of the diaphragm body 160 is easily guided in a direction toward 

the connection passage 40. 

[0143] 

 In addition, in the access port 100 according to the second embodiment, 

the surface 160a of the diaphragm body 160 on the side opposite to the liquid 

storage portion 11a has the first surface 160c located on the side away from 

the connection position P in the axial direction D1, and the second surface 

160d located on the side closer to the connection position P in the axial 

direction D1 with respect to the first surface 160c and inclined with respect to 

the first surface 160c.  The length Lc of the first surface 160c along the axial 

direction D1 is longer than the length Ld of the second surface 160d along the 

axial direction D1.  Further, the first surface 160c is inclined with respect to 

the axial direction D1 toward the side away from the inner surface of the liquid 

storage portion 11a as it approaches the connection position P in the axial 

direction D1.  The inclination angle of the first surface 160c with respect to 

the axial direction D1 is larger than the inclination angle of the second surface 

160d with respect to the axial direction D1. 

[0144] 

 Since the inclination angle of the first surface 160c is larger than the 

inclination angle of the second surface 160d, the position of the first surface 
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160c can be grasped even in a state where the access port 100 is embedded 

under the skin of the patient.  In addition, since the length Lc of the first 

surface 160c is longer than the length Ld of the second surface 160d, the first 

surface 160c (that is, a region into which a puncture needle for inserting a 

microcatheter or a guide wire into the liquid storage portion 11a is to be 

inserted) can be widely secured. 

[0145] 

 In the access ports 10 and 100 according to the first and second 

embodiments, the port body 11 or 111 has the built-in metal coil 70.  As a 

result, the position of the access port 10 or 100 embedded under the skin of 

the patient can be grasped using the magnetic field generation device 80 or 

an X-ray imaging technique. 

[0146] 

 In addition, in the access ports 10 and 100 according to the first and 

second embodiments, the port body 11 or 111 includes at least two metal 

coils 70a and 70b provided to be separated from each other at positions 

around the liquid storage portion 11a.  As a result, the position of the access 

port 10 or 100 embedded under the skin of the patient can be grasped more 

accurately using the magnetic field generation device 80 or an X-ray imaging 

technique. 

[0147] 

 In addition, in the access ports 10 and 100 according to the first and 

second embodiments, the surface 60a or 160a of the diaphragm body 60 or 

160 on the side opposite to the liquid storage portion 11a is exposed to a 

region between the two metal coils 70a and 70b.  As a result, the position of 

the diaphragm body 60 or 160 of the access port 10 or 100 embedded under 

the skin of the patient (that is, a region into which a puncture needle for 

inserting a microcatheter or a guide wire into the liquid storage portion 11a is 

to be inserted) can be grasped more accurately using the magnetic field 

generation device 80 or the X-ray imaging technology. 

[0148] 

 In the access ports 10 and 100 according to the first and second 

embodiments, the port body 11 or 111 includes at least two light emitters 71a 

and 71b electrically connected to the metal coils 70a and 70b, respectively.  

As a result, when a magnetic field is applied to the vicinity of the access port 

10 or 100, a current flows through the circuit 74 including the metal coils 70a 

and 70b and the light emitters 71a and 71b, and the light emitters 71a and 

71b emit light.  The position of the access port 10 or 100 embedded under the 

skin of the patient can be grasped by the light emitted from the light emitters 
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71a and 71b. 

[0149] 

 In addition, in the access port 10 or 100 according to the modification, 

the light emitting surfaces 71s of the at least two light emitters 71a and 71b 

are exposed.  In this way, it is easy to deliver the light emitted from the light 

emitter 71 to the skin surface of the patient in a state where the access port 

10 is embedded under the skin of the patient.  That is, the light emitted from 

the light emitter 71 is easily perceived by the person around the patient. 

[0150] 

 In the access port 10 according to the modification, the port body 11 

includes the bottom wall portion 20 that forms the bottom surface 11b of the 

liquid storage portion 11a and the side wall portion 30 that forms the side 

surface 11c of the liquid storage portion 11a.  The at least two metal coils 70a 

and 70b are incorporated in the side wall portion 30.  As a result, the position 

of the liquid storage portion 11a can be grasped more accurately. 

[0151] 

 In addition, in the access ports 10 and 100 according to the first and 

second embodiments, the axis 70x of each of the metal coils 70a and 70b 

extends in the direction parallel to the direction in which the side wall portions 

30 and 130 extends from the bottom wall portions 20 and 120.  Here, the 

base members 12 and 112 and the lid members 50 and 150 constituting the 

port body 11 or 111 have portions extending along the direction in which the 

side wall portion 30 extends from the bottom wall portion 20.  Therefore, when 

the extension direction of the axis 70x is along the direction in which the side 

wall portions 30 and 130 extends from the bottom wall portions 20 and 120, 

it is possible to suppress an increase in the size of the port body 11 or 111 

due to the incorporation of the metal coil 70 in the port body 11 or 111. 

[0152] 

 Although the plurality of embodiments and the modifications thereof 

have been described above, it is obvious that a plurality of configurations 

described as different embodiments or different modifications can be 

appropriately combined. 

 

REFERENCE SIGNS LIST 

[0153] 

10 and 100 Access port 

11 and 111 Port body 

11a Liquid storage portion 

11b Bottom surface 
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11c Side surface 

11d Connection bottom surface 

11e Main bottom surface 

12 Base member 

13 Bottom member 

14 Annular member 

20 Bottom wall portion 

21 Guide rib 

30 Side wall portion 

31 Protruding portion 

31a Facing guide surface 

31b Concave surface 

32 Flat wall portion 

40 Connection passage 

40a Wall surface 

50 and 150 Lid member 

60 and 160 Diaphragm body 

70, 70a and 70b Metal coil 

71, 71a and 71b Light emitter 

115 Surface layer member 

160c First surface 

160d Second surface 
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Claims 

 

1. An access port used by being connected to a catheter, the access port 

comprising: 

 a port body including a liquid storage portion; and 

 a diaphragm body that is held by the port body and covers the liquid 

storage portion, wherein 

 the port body includes a connection passage connected to the liquid 

storage portion to allow the liquid storage portion to communicate with an 

inside of the catheter, and 

 in a cross-section along an axial direction of the connection passage at 

a connection position where the connection passage is connected to the liquid 

storage portion, a length in a direction perpendicular to the axial direction 

between a surface of the diaphragm body opposite to the liquid storage portion 

and an inner surface of the liquid storage portion gradually decreases as it 

proceeds away from the connection position in an inclined region exceeding 

half of the liquid storage portion along the axial direction. 

 

2. The access port according to claim 1, wherein 

 the port body includes a bottom wall portion that forms a bottom 

surface of the liquid storage portion and a side wall portion that forms a side 

surface of the liquid storage portion, 

 the side wall portion includes a protruding portion provided to be 

spaced apart from the bottom wall portion and having a facing guide surface 

facing the bottom surface, and 

 the connection passage opens to the side surface at a position between 

the facing guide surface and the bottom surface. 

 

3. The access port according to claim 2, wherein the facing guide surface 

has a concave surface recessed away from the bottom surface at a central 

portion of the facing guide surface in a width direction perpendicular to both 

the axial direction and a direction in which the facing guide surface faces the 

bottom surface. 

 

4. The access port according to any one of claims 1 to 3, wherein 

 the port body includes a bottom wall portion that forms a bottom 

surface of the liquid storage portion and a side wall portion that extends from 

the bottom wall portion to form a side surface of the liquid storage portion, 

 the side wall portion includes a pair of flat wall portions arranged side 
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by side in a circumferential direction of the side wall portion, 

 the connection passage opens to the side surface at a position between 

the pair of flat wall portions, and 

 the bottom wall portion includes a guide rib extending linearly toward 

the connection position when observed from a direction parallel to a direction 

in which the side wall portion extends from the bottom wall portion. 

 

5. The access port according to any one of claims 1 to 4, wherein 

 the port body includes a surface layer member that forms an inner 

surface of the liquid storage portion and the connection passage, and 

 the surface layer member connects the inner surface of the liquid 

storage portion and the connection passage seamlessly. 

 

6. The access port according to any one of claims 1 to 5, wherein, in a 

cross-section perpendicular to the axial direction of the connection passage, 

an inner surface of the port body is inclined with respect to a lower surface of 

the diaphragm body facing the inner surface of the port body so as to approach 

the diaphragm body on both outer sides in a direction along the lower surface. 

 

7. The access port according to claim 6, wherein the inner surface extends 

in a U-shape in the cross-section perpendicular to the axial direction of the 

connection passage. 

 

8. The access port according to any one of claims 1 to 7, wherein 

 a surface of the diaphragm body opposite to the liquid storage portion 

has a first surface located on a side away from the connection position in the 

axial direction, and a second surface located on a side closer to the connection 

position in the axial direction with respect to the first surface and inclined with 

respect to the first surface, 

 a length of the first surface along the axial direction is longer than a 

length of the second surface along the axial direction, 

 the first surface is inclined with respect to the axial direction toward a 

side away from the inner surface of the liquid storage portion as it approaches 

the connection position in the axial direction, and 

 an inclination angle of the first surface with respect to the axial 

direction is larger than an inclination angle of the second surface with respect 

to the axial direction. 

 

9. The access port according to any one of claims 1 to 8, wherein the port 



 
 

 

39 

body has a built-in metal coil. 

 

10. The access port according to any one of claims 1 to 9, wherein the port 

body includes at least two metal coils provided to be spaced apart from each 

other at positions around the liquid storage portion, and at least two light 

emitters electrically connected to the metal coils. 

 

11. The access port according to claim 10, wherein 

 the port body includes a bottom wall portion that forms a bottom 

surface of the liquid storage portion and a side wall portion that forms a side 

surface of the liquid storage portion, and 

 the at least two metal coils are incorporated in the side wall portion. 


