
US 20060264822A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0264822 A1 

Nagamatsu (43) Pub. Date: NOV. 23, 2006 

(54) SYRINGE HOLDER FOR BALLOON (30) Foreign Application Priority Data 
CATHETER AND SYRINGE SET FOR 
BALLOON CATHETER May 13, 2004 (JP) .................................... .. 2004-143616 

(75) Inventor: Ryuji Nagamatsu, Hachioji-shi (JP) Publication Classi?cation 

Correspondence Address: (51) Int‘ Cl‘ 
OSTROLENK, FABER, GERB & SOFFEN, A61M 29/00 (200601) 
LLP B65D 83/10 (2006.01) 
1180 Avenue of the Americas (52) US. Cl. ....................................... .. 604/97.02; 206/363 

New YOl‘k, NY 10036-8403 (US) (57) ABSTRACT 

A syringe holder Which is capable of holding a plurality of 
73 A - I 01 C t. types of syringes used for expanding a balloon catheter so as 

( ) sslgnee ympus orpora Ion to be capable of being detached and attached is proposed. 

(21) APPL NO: 11/493 192 Preferably, a clearance is provided between the syringe 
’ holder and the syringe, so that gas can come into suf?cient 

(22) Filed; JUL 26, 2006 contact thereWith during sterilizing treatment. The syringe 
holder in this arrangement can be formed, for example, by 
forming a plurality of grooves Which are similar to the shape 

Related US, Application Data of the syringe and slightly larger than the syringe on a sheet 
formed of resilient member. Preferably, the shape is devised 

(62) Division of application No. 11/128,092, ?led on May to prevent dropping oiT of the syringe from the syringe 
11, 2005. holder. 

5 l—> Fig. 4 /1 

______ __ 370 

A -—* 

—————————————————— —— 37a Fig. 5 31bFlg. 5 

31a 



Patent Application Publication Nov. 23, 2006 Sheet 1 0f 9 US 2006/0264822 A1 





US 2006/0264822 A1 

38a 

36b 3(7a 
38b 

3m ) 
37c 38c 360 
k 2 

Patent Application Publication Nov. 23, 2006 Sheet 3 0f 9 

35a 
2 32a 
\ 

$31 a 
v 30 

31 

5 

/ 

Fig. 4 

2 

Fig. 5 

38a 37a 36a 32b 



Patent Application Publication Nov. 23, 2006 Sheet 4 0f 9 US 2006/0264822 A1 

40 42 42a K 45 42a / 41 

_,___";?_’(1!£.'_((!££&__ ____ __- 44 
\\\\\\\\\\‘\\\w —~—--| 
WHEY 46i 

47 i 
48 _i 

!_ ___________________________________________________ __ 

50 51 54 2 (3, 4) 

53 56 

\ 52 57 55 



Patent Application Publication Nov. 23, 2006 Sheet 5 0f 9 US 2006/0264822 A1 





Patent Application Publication Nov. 23, 2006 Sheet 7 0f 9 US 2006/0264822 A1 



Patent Application Publication Nov. 23, 2006 Sheet 8 0f 9 US 2006/0264822 A1 

Fig. 12 

Fig.14 
66 69 ‘7 

\ 

( ' ‘I } \Q/go 
_ 31 

6a I /~:/ 

"\\"\ J 5-30;“ For 15mm Balloon \41 
’J j ' "*h \ /37c 

8 f ( l?-jlv 1 
92 2% 93 n ___ 7 



Patent Application Publication Nov. 23, 2006 Sheet 9 0f 9 US 2006/0264822 A1 



US 2006/0264822 A1 

SYRINGE HOLDER FOR BALLOON CATHETER 
AND SYRINGE SET FOR BALLOON CATHETER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 11/128,092 ?led May 11, 2005, by Ryuji NAG 
AMATSU, entitled SYRINGE HOLDER FOR BALLOON 
CATHETER AND SYRINGE SET FOR BALLOON 
CATHETER, Which claims the bene?t of priority from prior 
Japanese Patent Application No. 2004-143616, ?led on May 
13, 2004, the entire contents of Which is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a technique to store 
and retain a syringe used for a balloon catheter. More 
speci?cally, the invention relates to a syringe holder and a 
syringe set With the syringe stored in the syringe holder. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] A balloon catheter is an instrument for administer 
ing medical treatment for a living body. The balloon catheter 
includes a catheter to be inserted into a body, and is provided 
With a balloon at the distal end of the catheter. The balloon 
is formed by covering a tube on the outer periphery of the 
catheter and ?xing the both ends thereof. The catheter is 
formed With a lumen communicating With the inside of the 
balloon, and the balloon can be in?ated by sending air into 
the lumen (for example, see JP-A-2002-143311). 

[0006] In the related art, When using the balloon catheter 
in a luminal structure, barium meal is used for taking X-ray 
movie for control the amount of air to be supplied While 
observing the diameter of the balloon in many cases. In this 
case, the balloon can be observed clearly along the outline 
thereof at a portion pushed against an inner Wall of the 
luminal structure since the barium meal is moved aWay at 
this portion. HoWever, at a portion of the balloon Which is 
hidden by the barium meal, the outline thereof cannot be 
observed clearly, and hence the precise siZe of the balloon 
cannot be obtained. 

[0007] To cope With this problem, there is a technique for 
providing a plurality of syringes having different capacities 
in advance so that the siZe of the balloon can be controlled 
Without using X-rays, and using a syringe of a desired 
capacity in connection With the balloon catheter for control 
ling the siZe of the balloon. In this case, the plurality of 
syringes are prepared in a steriliZed packages for the balloon 
catheter and a required syringe is taken out from the steril 
iZed package for use. Alternatively, there is a case Where a 
plurality of syringes are stored in a steriliZed package and 
the steriliZed package is stored in another steriliZed package 
for the balloon catheter. 

[0008] HoWever, in the case Where the plurality of 
syringes are stored in the steriliZed package, the syringes are 
often scattered in the steriliZed package during transporta 
tion, and hence it is di?icult to take a required syringe. When 
the steriliZed package in Which only the syringes are stored 
is stored in another steriliZed package, since the syringes are 
packed tWice, it takes time for taking the syringe out. In vieW 
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of e?iciency of manipulation, it is preferable that an operator 
can select a syringe optimal for manipulation easily out of 
the plurality of syringes that are similar in appearance. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The present invention provides a syringe holder for 
a balloon catheter Which can hold a plurality of syringes so 
as to be capable of being attached and detached. 

[0010] In this arrangement, the plurality of syringes can be 
treated together as a single unit. Since the syringes are held 
so as to be capable of being attached and detached, an 
operator can take only a required syringe When in use. 

[0011] Preferably, a holding part for holding the syringe is 
formed With an alloWance With respect to the contour of the 
syringe, and an inner surface includes at least one protru 
sion. 

[0012] In this arrangement, the syringe and the syringe 
holder do not come into tight-contact With each other and 
there exists a clearance therebetWeen. Since the syringe is 
supported by the protrusion, the contact area betWeen the 
syringe and the holding part is reduced. It has an advantage 
in that gas can intrude easily into the syringe during steril 
iZing treatment. As a method of de?ning the clearance, a 
non-circular cross-section may be employed for the holding 
part. 

[0013] Preferably, the siZes of the plurality of holding 
parts are not identical, so as to be capable of accommodating 
the syringes having different outer diameters. 

[0014] In this arrangement, the plurality of syringes hav 
ing different sizes can be accommodated. This is an advan 
tageous characteristic for a case in Which the amount of 
expansion of the balloon is controlled by the siZe of the 
syringe Which supplies ?uid. Since the operator can select a 
suitable syringe out of the plurality of syringes having 
different siZes by intuition, the Working e?iciency is 
improved. 

[0015] Preferably, the holding part includes a ?at portion 
for constraining rotation of the syringe by coming into 
abutment With a ?ange of the syringe. 

[0016] In this arrangement, the rotation of the syringe 
stored in the syringe holder can be constrained. Therefore, 
When there are indications on the surfaces of the syringes, a 
uniform orientation of the indications is achieved, and hence 
visibility is improved. 

[0017] Preferably, the holding part is formed With an 
opening for alloWing a distal portion of the syringe on the 
side of a connecting portion thereof to be projected, Which 
is to be connected to the balloon catheter. 

[0018] In this arrangement, the syringe can be separated 
from the syringe holder easily by griping the projected 
portion. 

[0019] The holding part may be, for example, a storage 
groove, Which is a groove having an opening to Which the 
syringe can be inserted. When the holding part is the groove, 
the syringe can be inserted easily from the opening. When 
the storage groove is employed, a projection for preventing 
the stored syringe from coming off may be provided at an 
upper portion thereof. When the syringe holder has resil 
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iency, the syringe can be inserted easily by Widening the 
opening by resilient deformation. 

[0020] By adapting the shape of the storage groove to the 
shape of the syringe, the operator can knoW the storing 
position or the storing direction of the syringe With a glance. 
More speci?cally, the storage groove includes at least a 
cylinder storage groove for storing the cylinder of the 
syringe, a ?ange storage groove for storing the ?ange of the 
syringe, and a plunger storage groove for storing a plunger 
of the syringe so as to communicate With each other. 

[0021] It is preferable to provide a device for preventing 
the syringe or the plunger of the syringe from dropping off. 
For example, the siZe of the cylinder storage groove is 
determined to be smaller than that of the ?ange of the 
syringe, so that the cylinder of the syringe is prevented from 
moving and dropping off in the axial direction. The plunger 
storage groove is closed at one end surface so that the 
plunger of the syringe is prevented from coming off and 
dropping off from the cylinder. 

[0022] Preferably, the storage groove prevents the axial 
rotation of the syringe. It is because the syringe is stabiliZed, 
and the position of indication formed on the syringe is also 
kept constant. 

[0023] The invention may also be understood as a syringe 
set combining the syringe holder and the syringe stored in 
the syringe holder. 

[0024] According to the invention, the plurality of 
syringes can be stored in the syringe holder. Therefore, When 
the syringe holder is stored in the steriliZed package, the 
syringes are prevented from being scattered in the steriliZed 
package, and hence can be treated as a single unit. Therefore, 
handling in use or selection of a syringe is facilitated. 
Therefore, the manipulation can be facilitated, and the 
manipulation time can be reduced. 

[0025] When the alloWance is provided in the storage 
groove of the syringe holder, since a clearance is de?ned 
betWeen the syringe holder and the syringe, steriliZation by 
gas such as ethylene oxide gas can easily be achieved. In 
addition, by reducing the contact area betWeen the syringe 
and the syringe holder by the protrusion, the clearance 
betWeen the syringe and the syringe holder can be steriliZed 
further reliably. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0026] These and other features, aspects, and advantages 
of the apparatus and methods of the present invention Will 
become better understood With regard to the folloWing 
description, appended claims, and accompanying draWings 
Where: 

[0027] FIG. 1 is a top vieW of a syringe set according to 
an embodiment of the invention; 

[0028] FIG. 2 is a draWing vieWed in the direction indi 
cated by an arroW A in FIG. 1; 

[0029] FIG. 3 is a draWing shoWing a structure of a 
syringe; 

[0030] FIG. 4 is a cross-section of FIG. 1 shoWing a case 
in Which the syringes are not mounted; 
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[0031] FIG. 5 is a cross-section of FIG. 1 shoWing a case 
in Which the syringes are not mounted. 

[0032] FIG. 6 is a cross-sectional vieW shoWing an 
example of a balloon catheter; 

[0033] FIG. 7 is a cross-sectional vieW shoWing the distal 
portion of the balloon catheter; 

[0034] FIG. 8 is a top vieW of a syringe holder; 

[0035] FIG. 9 is a cross-section of FIG. 8; 

[0036] FIG. 10 is a cross-section of FIG. 8: 

[0037] FIG. 11 is a draWing shoWing a cylinder storage 
groove; 

[0038] FIG. 12 is a draWing shoWing the cylinder storage 
groove; 

[0039] FIG. 13 is a top vieW of the syringe set; and 

[0040] FIG. 14 is a cross-section of FIG. 13. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0041] Preferred embodiments of the invention Will be 
described beloW With reference to the accompanying draW 
ings. 

[0042] FIG. 1 and FIG. 2 shoW a syringe set 1 having 
three syringes 2, 3 and 4 With different capacities stored in 
a syringe holder 5. 

[0043] The syringes 2, 3 and 4 are shoWn in FIG. 3A to 
FIG. 3C. As shoWn in FIG. 3C, the syringe 2 includes a 
cylinder 6 as an outer cylindrical member and a plunger 
(push rod) 7 to be slidably inserted into the cylinder 6. 

[0044] The cylinder 6 includes a distal portion 611 having 
smaller diameter at the distal end thereof, and a connecting 
portion 8 extends therefrom along the axial line. The con 
necting portion 8 is formed With an outlet port 9 for 
communicating the interior of the cylinder 6 With the outside 
along the axial line thereof. The outlet port 9 is for intro 
ducing air to a balloon catheter, described later. The con 
necting portion 8 is also provided With a cylindrical portion 
10 so as to cover the outlet port 9, and the cylindrical portion 
10 is formed With an inner thread 1011. A proximal portion 
6b of the cylinder 6 is formed With an insertion port 11a so 
as to alloW the plunger 7 to be inserted therein. The proximal 
portion 6b of the cylinder 6 is formed also With a ?ange 12a 
extended in the direction substantially orthogonal to the 
axial line of the cylinder 6 and in the radial direction of the 
cylinder 6. The cylinder 6 has a substantially uniform inner 
diameter to the insertion port 11a at the proximal portion 6b 
except for the distal portion 6a With reduced diameter. The 
inner peripheral surface near the insertion port 11a is formed 
With a projection (not shoWn) for preventing the plunger 7 
from coming off. 

[0045] The cylinder 6 is formed With a scale 1311 on the 
outer peripheral surface along the axial line thereof. The 
scale 1311 shows a capacity of a space formed in the cylinder 
With reference to the side of the distal portion 6a. HoWever, 
the scale is not limited thereto, and may be that indicating 
the outer diameter of the expended balloon When a seal 
member 1911, described later, is moved from the position on 
the scale to the distal end. 
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[0046] The cylinder 6 is formed With a hole 14 so as to 
align With the scale 13a. The hole 14 communicates between 
the inside and the outside of the cylinder 6, and is formed at 
a position Where a predetermined capacity (?rst capacity) is 
de?ned in the cylinder 6. The ?rst capacity corresponds, for 
example, to the amount of air Which expands the balloon to 
8.5 mm in diameter. 

[0047] The cylinder 6 is also formed With a hole 15 at a 
position shifted from the hole 14 by about % turn in the 
circumferential direction (about 90° in angle). The hole 15 
communicates betWeen the inside and the outside of the 
cylinder 6, and has substantially the same siZe as the hole 14. 

[0048] The plunger 7 has a main body 1811 formed by tWo 
plate strips 17a intersected into a cross-shape. The main 
body 1811 has a siZe Which can be inserted into the cylinder 
6, and is attached With the seal member 1911 at the distal end 
thereof. The seal member 1911 has a sealing surface 20a 
Which is kept in sliding contact With the inner peripheral 
surface of the cylinder 6, so as to establish air-tightness 
betWeen the inner peripheral surface of the cylinder 6 and 
the seal member 1911. The main body 1811 is provided With 
a disk-shaped pressing portion 21 at the proximal end 
thereof. 

[0049] As shoWn in FIG. 3B, the syringe 3 includes a 
cylinder 22 Which is larger in inner diameter and in outer 
diameter than the syringe 2, and a plunger 23 to be slidably 
inserted into the cylinder 22, and has the same structure as 
the syringe 2. In other Words, the cylinder 22 is provided 
With the connecting portion 8 at a distal portion 22a, and is 
formed With an insertion port 11b at a proximal portion 22b. 
The proximal portion 22b is provided With a ?ange 12b 
extended therefrom. The cylinder 22 is formed With tWo 
holes 24, 25 at a position corresponding, for example, to the 
amount of air (second capacity) Which expands the balloon 
to 11.5 mm in diameter With reference to the distal portion 
22a. The hole 24 is formed on a scale 13b, and the hole 25 
is formed at a position shifted by about 900 in the circum 
ferential direction from the hole 24. The plunger 23 has a 
siZe corresponding to the cylinder 22, and a main body 18b 
having plate strips 17b intersected to each other is provided 
With a seal member 19b at the distal end thereof. The seal 
member 19b is formed With a sealing surface 20b on the 
outer peripheral surface thereof Which is kept in sliding 
contact With the inner peripheral surface of the cylinder 22 
so as to establish air-tightness. 

[0050] As shoWn in FIG. 3A, the syringe 4 includes a 
cylinder 26 larger than the syringe 3 in inner diameter and 
outer diameter, and a plunger 27 to be slidably inserted in the 
cylinder 26, and has the same structure as the syringes 2 and 
3. In other Words, the cylinder 26 is provided With the 
connecting portion 8 at a distal portion 26a thereof, and an 
insertion port 110 at the proximal portion 26b. The cylinder 
26 is also provided With a ?ange 120 at a proximal portion 
26b thereof. The cylinder 26 is formed With tWo holes 28, 29 
at positions corresponding, for example, to the amount of air 
(third capacity) Which can expand the balloon to 15 mm in 
diameter With reference to the distal portion 26a. The hole 
28 is provided on a scale 13c, and the hole 29 is formed at 
a position shifted by about 900 from the hole 28 in the 
circumferential direction. The plunger 27 has a siZe corre 
sponding to the cylinder 26 and a main body 18c having 
plate strips 170 intersected to each other is provided With a 
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seal member 190 at the distal end thereof. The seal member 
190 has a sealing surface 200 on the outer peripheral surface 
thereof Which is kept in sliding contact With the inner 
peripheral surface of cylinder 26 so as to establish air 
tightness therebetWeen. 

[0051] The syringe set 1 including the aforementioned 
syringes 2, 3 and 4 and the syringe holder 5 for storing these 
syringes is shoWn in FIG. 1 and FIG. 2. The syringe holder 
5 has a main body 31 formed of a sheet of substantially 
rectangular in plan vieW having a ?ange 30 along the 
peripheral edge thereof, and the inner side of the ?ange is 
protruded upWard. The main body 31 is formed into a 
trapeZoidal shape in side vieW, in Which the ?ange 30 
corresponds to the bottom side. The shorter side of the main 
body 31 is shorter than the length of the syringes 2, 3 and 4. 
The main body 31 includes a side surface 31a and a side 
surface 31b located on the side opposite from the side 
surface 31a. 

[0052] The main body 31 is further formed With three 
recessed holding parts 32, 33 and 34 arranged along the 
longer side of the main body 31 in parallel With each other. 
The holding part 32 is used for storing the syringe 2 having 
the smallest capacity, the holding part 33 is used for storing 
the syringe 3, and the holding part 34 is used for storing the 
syringe 4 having the largest capacity. 

[0053] As shoWn in FIG. 1, the holding part 32 includes 
a storage groove opening on the upper side, and the storage 
groove is partitioned into a cylinder storage groove 35a, a 
?ange storage groove 36a, and a plunger storage groove 3711 
from the side of the side surface 31a. These grooves 35a, 
36a and 37a communicate With each other, and the main 
body 31 is formed With an opening 3211 on the side surface 
31a and the opposing side surface 31b of the main body 31 
is closed. 

[0054] The cylinder storage groove 3511 has larger Width 
and depth in comparison With the diameter of the cylinder 6 
and, in addition, the edge of an upper opening 32b of the 
cylinder storage groove 35a is protruded so as to reduce the 
Width of the upper opening 32b. 

[0055] The ?ange storage groove 36a continues to the 
cylinder storage groove 35a, and is larger than the cylinder 
storage groove 35a in Width. FIG. 4 is a cross-sectional vieW 
taken along a cutting line (FIG. 4-FIG. 4) in FIG. 1, 
shoWing that no syringe is mounted. As shoWn in FIG. 4, a 
side Wall of the ?ange storage groove 36a has an inclination 
being reduced in Width toWard the bottom, and the bottom 
has a form of a smooth depression. FIG. 5 shoWs a cross 
sectional vieW taken along a cutting line (FIG. 5-FIG. 5) in 
FIG. 1, shoWing that no syringe is mounted. As shoWn in 
FIG. 5, the depth of the ?ange storing groove 36a is deeper 
than that of the cylinder storage groove 35a, and a boundary 
plane betWeen the ?ange storage groove 36a and the cylin 
der storage groove 35a is formed to have an inclination. In 
the same manner, a boundary plane betWeen the ?ange 
storage 3 groove 36a and the plunger storage groove 37a is 
formed to have an inclination. 

[0056] The depth of the plunger storage groove 37a is 
almost the same as that of the ?ange storage groove 36a, and 
the radius of curvature of the bottom is smaller than that of 
the pressing portion 21 of the plunger 7. As shoWn in FIG. 
4, the Width of the plunger storage groove 37a is smaller 
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than that of the ?ange storage groove 36a. The side surface 
31b side of the plunger storage groove 37a is closed by a 
closed surface 38a, and the closed surface 38a is inclined so 
that the depth of the plunger storage groove 37a is reduced 
toWard the bottom (see FIG. 5). 

[0057] As shoWn in FIG. 1 and FIG. 4, the storage groove 
of the holding part 33 is partitioned into a cylinder storage 
groove 35b, a ?ange storage groove 36b, and a plunger 
storage groove 37b, and an opening 33a is formed on the 
side surface 31a. side. The Width and the depth of the 
cylinder storage groove 35b are larger than those of the 
cylinder storage groove 35a. The Width and the depth of the 
?ange storage groove 36b are larger than those of the 
cylinder storage groove 35b, and the bottom is formed into 
a recessed shape. The depth of the plunger storage groove 
37b is about the same as that of the ?ange storage groove 
36b, and the Width thereof is smaller than that of the ?ange 
storage groove 36b. The closed surface 38b on the side of the 
side surface 31b of the plunger storage groove 37b, a 
boundary plane betWeen the plunger storage groove 37b and 
the ?ange storage groove 36b, and a boundary plane 
betWeen the ?ange storage groove 36b and the cylinder 
storage groove 35b are inclined as in the same manner as the 
surfaces corresponding to the holding part 32. 

[0058] The holding part 34 has the same structure as the 
holding part 33 except that the Width and the depth are 
different. In other Words, the holding part 34 is provided 
With an opening 3411 on the side surface 31a side, and is 
partitioned into a cylinder storage groove 350, a ?ange 
storage groove 36c and a plunger storage groove 370. The 
Width and the depth of the ?ange storage groove 360 are 
larger than those of the cylinder storage groove 35c, and the 
bottom is formed into a recessed shape. The depth of the 
plunger storage groove 370 is almost the same as that of the 
?ange storage groove 36c, and the Width thereof is smaller 
than that of the ?ange storage groove 360. The closed 
surface 380 on the side of the side surface 31b of the plunger 
storage groove 370, a boundary plane betWeen the plunger 
storage groove 37c and the ?ange storage groove 36c, and 
a boundary plane betWeen the ?ange storage groove 36c and 
the cylinder storage groove 350 are inclined as in the same 
manner as the surfaces corresponding to the holding parts 
32, 33. 

[0059] The syringe holder 5 as described above is formed 
by vacuum-molding a sheet material having ?exibility, such 
as polypropylene or polyethylene, polystyrene or polyeth 
ylene terephthalate, polycarbonate or ABS (acetonitrile 
butadiene styrene), metacrylate resin. 

[0060] Referring noW to FIG. 6 and FIG. 7, an example 
of a balloon catheter to be stored in the steriliZed package 
together With the syringe set 1 Will be described. 

[0061] FIG. 6 shoWs a balloon catheter 40 and an oper 
ating portion 49. The balloon catheter 40 includes a ?exible 
catheter (sheath) 41 to be inserted into the luminal structure, 
and a balloon 42 is mounted to the distal end of the catheter 
41. The balloon 42 is a tube formed, for example, of natural 
rubber latex, and the distal portion of the catheter 41 is 
inserted through the tube, and then both ends 4211 thereof are 
?xed by being bound by strings 43 (FIG. 7) and applied With 
adhesive agent. When air is supplied to the balloon 42, an 
intermediate portion 42b Which is not ?xed can be expanded, 
as shoWn in FIG. 7. 
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[0062] An expansion lumen 44 is formed in the catheter 
41. The expansion lumen 44 is closed at the distal portion 
thereof, and is formed With a side hole 45 in communication 
With the intermediate portion 42b of the balloon 42. The 
catheter 41 is formed therein With a guide lumen 46 and a 
liquid-delivery lumen 47 arranged in substantially parallel to 
each other. A guide Wire or a stylet is inserted through the 
guide lumen 46 When inserting the distal portion of the 
catheter 41 into the luminal structure. The liquid-delivery 
lumen 47 is used for injecting the barium meal into the 
luminal structure. The distal portion of the liquid-delivery 
lumen 47 is closed and is provided With a side hole 48 for 
communicating With the outside. It is also possible to inject 
the barium meal using the guide lumen 46 instead of forming 
the liquid-delivery lumen 47. 

[0063] The catheter 41 is provided With the operating 
portion 49 at the proximal portion thereof. The operating 
portion 49 includes a blanch member 50 connected to the 
catheter 41, an expansion shaft 51 and a guide shaft 52 are 
extended from the branch member 50. The expansion shaft 
51 is formed therein With a lumen Which communicates With 
the expansion lumen 44, and the expansion shaft 51 is 
provided With a pipe sleeve 53 of a lure-shape at the 
proximal portion thereof. One of the syringes 2, 3 and 4 is 
connected to the pipe sleeve 53 via a valve 54. Apipe sleeve 
55 is mounted to the proximal portion of the guide shaft 52. 
The pipe sleeve 55 is provided With tWo inlets 56, 57. The 
inlet 56 is in communication With the guide lumen 46, and 
a guide Wire is inserted therethrough to enhance rigidity of 
the catheter 41 and hence the pushability can be improved. 
The inlet 57 is communicated With the liquid-delivery lumen 
47, so that a syringe for barium meal in Which barium meal 
is stored can be connected thereto. 

[0064] Subsequently, the operation of the syringe set 1 and 
the syringe holder 5 Will be described. 

[0065] The syringe 2 is stored in the holding part 32 of the 
syringe holder 5. More speci?cally, the syringe 2 is pushed 
in the syringe holder 5 from the upper opening 32b so that 
the ?ange 12a of the cylinder 6 is stored in the ?ange storage 
groove 36a. The cylinder 6 is inserted so as to open the edge 
of the upper opening 32b of the cylinder storage groove 3511. 
At this time, since the length of the cylinder storage groove 
35a is shorter than the cylinder 6, the distal portion 6a side 
of the cylinder 6 projects from the side surface 31a of the 
syringe holder 5. The ?ange 12a of the cylinder 6 is stored 
in the ?ange storage groove 36a, and the pressing portion 21 
is stored in the plunger storage groove 37a. 

[0066] The Width and the depth of the cylinder storage 
groove 3511 are larger than those of the cylinder 6 of the 
syringe 2, so that an alloWance is formed With respect to the 
syringe 2. Therefore, high-pressure steam in the autoclave 
for sterilizing treatment or ethylene oxide gas can easily 
permeate therein. Since the ?ange 12a of the syringe 2 and 
the boundary plane betWeen the ?ange storage groove 36a 
and the cylinder storage groove 35a come into abutment 
With each other, the syringe 2 is prevented from dropping off 
from the side of the opening 32a. Since the plunger storage 
groove 37a side is closed by the closed surface 3811, the 
syringe 2 does not come olf from this side. 

[0067] In the same manner, the syringe 3 is inserted from 
the upper opening 33b into the holding part 33 so as to be 
held thereby, and the syringe 4 is inserted from the upper 
opening 34b into the holding part 34 so as to be held thereby. 
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[0068] The syringe set 1 having the respective syringes 2, 
3 and 4 stored in the syringe holder 5 is stored in a sterilized 
package (not shown). After having stored additional mem 
bers such as the balloon catheter 40 shoWn in FIG. 6, the 
sterilized package is sealed, and subjected to sterilizing 
treatment. The sterilizing treatment includes high-pressure 
steam sterilization by the autoclave, or sterilization by 
ethylene oxide gas. 

[0069] When inserting the balloon catheter 40 into the 
luminal structure and expanding the balloon 42, the inner 
thread 1011 of the connecting portion 8 of a selected one of 
the three syringes 2, 3 and 4 is screWed onto the valve 54 to 
connect the same. When removing the syringe 2, 3 or 4 from 
the syringe holder 5, the operator holds the distal portion of 
the syringe 2, 3 or 4 exposed from the syringe holder 5 and 
pulls out the same. For example, When connecting the 
syringe 2 from the balloon catheter 40, the plunger 7 is 
pulled back toWard the proximal portion 2b side of the 
syringe 2 in advance. 

[0070] When the syringe 2 is connected, the operator 
holds the ?ange 12a of the cylinder 6 and the pressing 
portion 21 of the plunger 7 betWeen his/her ?ngers of one 
hand, and holds the cylinder 6 With the other hand and 
pushes the plunger 7 sloWly toWard the distal portion 6a of 
the cylinder 6. 

[0071] No air is supplied to the balloon 42 (see FIG. 3) 
until the sealing surface 20a of the seal member 1911 of the 
plunger 7 reaches the holes 14 and 16. In other Words, no air 
is supplied to the balloon 42 because although the capacity 
de?ned by the seal member 1911 and the interior of the 
cylinder 6 is reduced When the plunger 7 is pushed therein, 
air corresponding to the reduced capacity is released through 
the tWo holes 14 and 15 Which have less resistance. 

[0072] When the operator further pushes the plunger and 
hence the seal member 1911 moves toWard the distal portion 
6a beyond the position Where the holes 14 and 15 are 
formed, air starts to be supplied to the balloon 42. In other 
Words, since the seal member 1911 is positioned on the side 
of the distal portion 6a With respect to the holes 14 and 15, 
the air in the space in the cylinder 6 is not released any 
longer from the holes 14 and 15, and hence the air corre 
sponding to the reduced capacity is sent to the balloon 
catheter 40 from the outlet port 9. The air is supplied to the 
balloon 42 through the expansion lumen 44 shoWn in FIG. 
6. Consequently, the balloon 42 expands according to the 
reduced amount of the capacity in the cylinder 6 (see FIG. 
7). 
[0073] In other Words, When the plunger 7 is pushed into 
the distal portion 6a, the amount of air corresponding to the 
?rst capacity is sent into the syringe 2, and hence the balloon 
42 is expanded to an extent corresponding to the ?rst 
capacity. When the syringe 3 is selected, the amount of air 
corresponding to the second capacity is sent thereto, so that 
the balloon 42 is expanded. When the syringe 4 is selected, 
the amount of air corresponding to the third capacity is sent 
thereto, and the balloon 42 is expanded. 

[0074] When pushing the plunger 7, 23 or 27, the operator 
may place his/her ?ngers on the outer periphery of the 
cylinder 6, 22 or 26. In this case, he/she may clog one of the 
holes 14, 24, or 28 and the holes 15, 25 or 29 by his/her 
?nger. HoWever, in this embodiment, since the tWo holes are 
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provided, there is no possibility that the tWo holes 14 and 15, 
24 and 25, or 28 and 29 are clogged simultaneously, 
Whereby the amount of air to be supplied to the balloon 42 
can be reliably secured. In particular, since the tWo holes 14 
and 15, 24 and 25, or 28 and 29 are formed at the positions 
shifted about 90° in the circumferential direction, even 
though one of these holes 14, 24 or 28 is clogged When the 
operator places the cylinder 6, 22 or 26 betWeen his/her 
?ngers, the other hole 15, 25 or 29 is kept unclogged. 

[0075] In this embodiment, since the plurality of syringes 
2, 3 and 4 are prepared according to the size of the balloon 
42 to be expanded, and the syringes 2, 3 and 4 are stored in 
a line in the syringe holder 5, the syringes 2, 3 and 4 are 
prevented from scattered While they are stored in the ster 
ilized package or When taking out from the sterilized pack 
age for use, and hence usability is improved. Also, since the 
syringes are not stored in the double sterilized packages as 
in the related art, the required syringe 2, 3, or 4 can be taken 
out quickly, and hence the time for manipulation can be 
reduced. 

[0076] Since the distal portions of the syringes 2, 3 and 4 
project from the syringe holder 5, the syringes 2, 3 and 4 can 
be taken out easily from the syringe holder 5. 

[0077] The syringes 2, 3 and 4 may not have holes 14, 15, 
24, 25, 28 and 29. Since the capacities in the cylinders 6, 22 
and 26 of the syringes 2, 3 and 4 When the plungers 7, 23 and 
27 are pulled back are different from each other, the balloon 
42 can be expanded to different sizes respectively by the 
syringes 2, 3 and 4 even though the holes are not formed. 

[0078] Subsequently, referring to the draWings, a second 
embodiment of the invention Will be described. The same 
components as the ?rst embodiment are represented by the 
same reference numerals. Description overlapped With the 
?rst embodiment Will be omitted. 

[0079] As shoWn in FIG. 8, a syringe holder 60 is pro 
vided With three recessed holding parts 61, 62 and 63 along 
the longer side thereof. 

[0080] The respective holding parts 61, 62 and 63 extend 
from openings 61a, 62a and 6311 Which are formed on the 
side surface 31a of the main body 31 and then extended 
toWards the side surface 31b. These holding parts 61, 62 and 
63 differ from the ?rst embodiment in the forms of cylinder 
storage grooves 64a, 64b and 640. 

[0081] As shoWn in FIG. 8 and FIG. 9, the cylinder 
storage groove 64a is formed substantially into a U-shape, 
and the Width and the depth thereof are formed to be larger 
than those of the cylinder 6 in diameter. A bottom portion of 
the cylinder storage groove 64a is formed With three pro 
trusions 65 at regular intervals. The protrusions 65 have 
shape and size Which come into point contact With the 
cylinder 6, and the height thereof is such that the upper 
surface of the cylinder 6 does not project from an upper 
opening 61b of the cylinder storage groove 64a in a state in 
Which the cylinder 6 is placed on the protrusion 65. 

[0082] Furthermore, as shoWn in FIG. 9, the side Walls 
near the upper opening 61b of the cylinder storage groove 
6411 are formed With protrusions 66 so as to protrude at 
opposed positions for reducing the Width of the cylinder 
storage groove 64a. The positions Where the protrusions 66 
are formed are such that a predetermined clearance is formed 
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With respect to the upper surface of the cylinder 6 in a state 
in Which the cylinder 6 is placed on the protrusion 65. The 
protrusions 66 are reduced in Width from the proximal 
portions continuing from the side Walls of the cylinder 
storage groove 64a toWard the distal portions, and the distal 
portions are formed into a ?at surface extending in parallel 
With the vertical direction. As shoWn in FIG. 10, the 
inclination of a loWer surface 66a of the protrusion 66, 
Which is a side surface extending from the proximal portion 
to the distal portion, exposing itself to the bottom side of the 
cylinder storage groove 64a is less steep than an upper 
surface 66b. The protrusions 66 are disposed near the center 
of the main body 31 in the direction of the shorter side so as 
to oppose to each other, and extend in the direction of the 
length of the cylinder storage groove 6411 respectively. 

[0083] As shoWn in FIG. 8 and FIG. 9, the cylinder 
storage groove 64b of the holding part 62 is larger than the 
cylinder storage groove 64a in Width and depth, and is 
formed With three protrusions 65 at the bottom thereof. The 
tWo each of protrusions 66 are formed near an upper opening 
62b of the holding part 62 on the side Walls of the cylinder 
storage groove 64b along the length of the cylinder storage 
groove 64b at opposed positions. 

[0084] The cylinder storage groove 640 of the holding part 
63 is larger than the cylinder storage groove 64b in Width 
and depth, and three protrusions 65 are provided at the 
bottom thereof. The tWo each of protrusions 66 are formed 
near an upper opening 63b of the holding part 63 on the side 
Walls of the cylinder storage groove 640 along the length of 
the cylinder storage groove 640 at opposed positions. 

[0085] The operation of the syringe set Will be described. 

[0086] The syringe 2 is ?rstly stored in the holding part 61 
of the syringe holder 60. When the syringe 2 is pushed into 
the holding part 61 from the upper opening 61b side so that 
the ?ange 12a of the cylinder 6 is stored in the ?ange storage 
groove 3611, the cylinder 6 is inserted therein so as to Widen 
the distance betWeen the protrusions 66, and is set in the 
cylinder storage groove 64a. After the cylinder 6 has passed, 
the protrusions 66 return to their original position. 

[0087] In the stored state, the syringe 2 is supported 
mainly by the protrusions 65 at the bottom of the cylinder 
storage groove 64a. The cylinder storage groove 64a is 
larger than the syringe 2 so as to keep an alloWance. 

[0088] Likewise, the syringe 3 is stored in the holding part 
62, and the syringe 4 is stored in the holding part 63. In this 
state, the respective syringes 3 and 4 are mainly supported 
by the protrusions 65 of the respective cylinder storage 
grooves 64b and 640. 

[0089] The syringe holder 60 in Which the syringes 2, 3 
and 4 are stored is placed in the steriliZed package, and is 
subjected to sterilizing treatment together With the balloon 
catheter 40 and the like. At this time, since there are 
su?icient alloWances betWeen the syringes 2, 3 and 4 and the 
holding parts 61, 62 and 63, respectively, and the contact 
areas betWeen the syringes 2, 3 and 4 and the holding parts 
61, 62 and 63 are kept at the minimum areas oWing to the 
protrusions 65, 66, gas can easily run through. Furthermore, 
since the ?ange storage grooves 36a, 36b and 360 and the 
plunger storage grooves 37a, 37b and 370 are formed into 
inclined surfaces or surfaces having the radius of curvature 
different from the syringes 2, 3 and 4 so as to form the 
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clearances With respect to the syringes 2, 3 and 4, gas can 
easily run through. Therefore, the syringes 2, 3 and 4 are 
reliably steriliZed by sterilizing gas. 

[0090] In this embodiment, since the holding parts 61, 62 
and 63 are formed so as to secure the su?icient alloWances 
With respect to the syringes 2, 3 and 4, the clearances 
betWeen the holding portions 61, 62, 63 and the syringes 2, 
3, 4 are secured, Whereby the syringes 2, 3 and 4 can be 
reliably steriliZed. In particular, since the contact areas With 
respect to the syringes 2, 3 and 4 are reduced by means of 
the protrusions 65 and 66, steriliZation of the syringes 2, 3 
and 4 can be reliably performed. 

[0091] Also, since the alloWances are formed With respect 
to the syringes 2, 3 and 4, and the distal ends of the 
respective syringes 2, 3 and 4 are exposed, the syringes 2, 3 
and 4 can easily be taken out. 

[0092] Subsequently, referring to the draWings, a third 
embodiment of the invention Will be described. The same 
components as the above-described embodiments are rep 
resented by the same reference numerals. Description over 
lapped With the above-described embodiments Will be omit 
ted. 

[0093] This embodiment relates to a modi?cation of the 
holding part. 

[0094] As shoWn in FIG. 11, holding parts 71, 72 and 73 
of a syringe holder 70 respectively have cylinder storage 
grooves 74a, 74b and 740 being substantially oval in cross 
section. 

[0095] The cylinder storage groove 74a is con?gured in 
such a manner that the portion near an upper opening 71b is 
protruded so as to be close to each other, so that protrusions 
7511 are formed, and the bottom side is formed into an oval 
shape. The number of contact portions betWeen an inner Wall 
of the cylinder storage groove 74a and the cylinder 6 are 
three positions at maximum including one on the bottom 
side and tWo on the side of the protrusions 7511. Each of them 
is subjected to linear contact. Other portions of the syringe 
2 are not in contact With the holding part 71 and clearances 
are formed. 

[0096] The cylinder storage groove 74b of the holding part 
72 is larger than the cylinder storage groove 74a, is provided 
With protrusions 75b near an upper opening 72b, and is oval 
shape on the bottom side. The cylinder storage groove 740 
of the holding part 73 is larger than the cylinder storage 
groove 74b, is provided With protrusions 750 near an upper 
opening 73b, and is oval shape on the bottom side. 

[0097] They may be the cylinder storage grooves 81, 82 
and 83 as shoWn in FIG. 12. 

[0098] The cylinder storage groove 81 is substantially 
formed into a cross-shape With reference to an upper open 
ing 81b. The cylinder 6 is mainly stored in a center portion 
of the cylinder storage groove 81, and clearances are de?ned 
With respect to the cylinder 6 by extended portions 81a 
extending in four directions from the center portion. The 
respective comers Which correspond to the proximal ends of 
the extended portions 81a come into linear contact With the 
cylinder 6 at four positions at the maximum. 

[0099] The cylinder storage groove 82 substantially 
formed into a T-shape With reference to an upper opening 
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82b. The Width of the upper opening 82b is smaller than the 
cylinder 22. The bottom side is increased in Width, and this 
Widened portion 82a de?nes clearances With respect to the 
cylinder 22. The cylinder storage groove 82 is con?gured to 
come into linear contact With the cylinder 22 at three 
portions at the maximum including the corners of the 
Widened portion 82a and the bottom. 

[0100] The cylinder storage groove 83 is substantially 
formed into a triangular shape. In this case, the bottom 
corresponds to the bottom side of the triangle, and an upper 
opening 83b corresponds to one apex. The Width of the 
upper opening 83b is smaller than the outer diameter of the 
cylinder 26, and the Width of the portion near the bottom side 
is larger than the cylinder 26. The cylinder storage groove 83 
is con?gured to de?ne the clearance With respect to the 
cylinder 26, and contact With the cylinder 26 at three 
portions at the maximum including the bottom and the 
inclined tWo side Walls. 

[0101] This syringe holder may be composed of the three 
cylinder storage grooves of the same type selected from the 
cylinder storage grooves 81, 82 and 83. 

[0102] With the cylinder storage grooves 74a, 74b, 74c, 
81, 82 and 83, since the plurality of syringes 2, 3 and 4 can 
be held in line, usability is improved, and time for manipu 
lation may be reduced. Since the clearances are de?ned 
betWeen the syringes 2, 3 and 4 and the cylinder storage 
grooves 74a, 74b, 74c, 81, 82 and 83, gas can easily run 
through during gas sterilization, so that su?icient steriliza 
tion is achieved. 

[0103] Referring to the draWings, a fourth embodiment of 
the invention Will be described. The same components as the 
above-described embodiments are represented by the same 
reference numerals. Description overlapped With the above 
described embodiments Will be omitted. 

[0104] FIG. 13 shoWs a state in Which a syringe 92 is 
stored in a plurality of recessed holding parts 91 of a syringe 
holder 90. 

[0105] The syringe 92 includes the cylinder 26, Which is 
provided With an indication 93 on the outer peripheral 
surface at a position shifted from the direction of extension 
of the ?ange 120 by about 90° in the circumferential 
direction. In FIG. 13, the indication 93 includes a statement 
such as “For 15 mm balloon” or “15 mm”. This indication 
means that this syringe 92 can expand the balloon 42 to a 
size corresponding to the expanded diameter of 15 mm at the 
maximum. 

[0106] The holding part 91 of the syringe holder 90 differs 
from the holding part 61 in the second embodiment in the 
structure of a ?ange storage groove 940. As shoWn in FIG. 
14, the ?ange storage groove 940 includes a ?at portion 95 
as the bottom. The ?at portion 95 is formed at a depth so that 
the ?ange 120 does not come into tight-contact With the ?at 
portion 95 but the ?at portion 95 prevents the rotation of the 
?ange 120 When the syringe 92 is stored in the ?ange storage 
groove 940. With this ?at portion 95, movement in other 
directions, for example, the movement in the direction of 
extension of the ?ange 120, or the movement in the direction 
of the depth of the ?ange storage groove 940 is alloWed. 

[0107] It is assumed that other holding parts, not shoWn, 
also have the ?ange storage grooves having the ?at portions 
and are adapted to store other syringes so that the indications 
are visible. 
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[0108] Subsequently, the operation of the syringe holder 
90 Will be described. 

[0109] The syringe 92 is inserted to the holding part 91 of 
the syringe holder 90 so that the indication 93 is faced 
upWard. At this time, the orientation of the ?ange 120 of the 
syringe 92 is constrained by the ?at portion 95 of the ?ange 
storage groove 94c, and the ?ange 120 is kept substantially 
in the horizontal direction. The indication 93 of the syringe 
92 can alWays be vieWed from above. 

[0110] When the operator Wants to expand the balloon 42 
to a size corresponding to 15 mm in diameter, the operator 
checks the respective indications 93 and selects the syringe 
92 With the corresponding indication. After having held the 
distal portion of the syringe 92 and taken it out from the 
syringe holder 90, the plunger 7 is pulled back to the 
proximal portion 26b and connected to the balloon catheter 
40. When air is sent to the balloon 42 by the syringe 92, the 
balloon 42 is expanded to a size corresponding to 15 mm in 
diameter. 

[0111] Although not shoWn in the draWing, other syringes, 
for example, When the syringe having the indication 93 
shoWing that the balloon 42 can be expanded to 11.5 mm in 
diameter is used, the balloon 42 is expanded to a size 
corresponding to 11.5 mm in diameter. When the holes 14 
and 15 are provided on the cylinder 26, a ?nal diameter of 
the balloon 42 Which can be expanded by the capacity from 
the distal portion 26a of the cylinder 26 to the position Where 
the holes 14 and 15 are formed is shoWn in the indication 93. 

[0112] In this embodiment, since the indication 93 is 
provided on the syringe 92 so that a rough standard of a size 
of the balloon 42 Which can be expanded by the syringe 92 
can be checked visually, selection of the syringe 92 can be 
performed smoothly, and the time for manipulation can be 
reduced. 

[0113] Furthermore, since the ?at portion 95 is provided in 
the ?ange storage groove 940 of the holding part 91 so that 
the rotation of the syringe 92 in the stored state is prevented, 
the indication 93 can alWays be placed on the upper surface 
of the syringe set. Therefore, the contents of the indication 
93 can easily be con?rmed. 

[0114] The effects of facilitating handling, improving reli 
ability of sterilization, and reducing time for manipulation 
by the structure of storing and holding the plurality of 
syringes 92 are the same as in the above-described embodi 
ments. 

[0115] The invention is not limited to the above-described 
embodiments, and may be Widely applied. 

[0116] For example, it is also possible to provide the 
protrusions 65 (see FIG. 8) in the cylinder storage grooves 
71, 72 and 73 shoWn in FIG. 11 to further reduce the contact 
areas With respect to the cylinders. 

[0117] It is also possible to provide the ?at portion 95 (see 
FIG. 14) in the ?ange storage grooves 36a, 36b and 360 of 
the syringe holders 5 and 70 in the ?rst embodiment and the 
third embodiment. 

[0118] While there has been shoWn and described What is 
considered to be preferred embodiments of the invention, it 
Will, of course, be understood that various modi?cations and 
changes in form or detail could readily be made Without 
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departing from the spirit of the invention. It is therefore 
intended that the invention be not limited to the exact forms 
described and illustrated, but should be constructed to cover 
all modi?cations that may fall Within the scope of the 
appended claims. 

What is claimed is: 
1. A syringe holder for a balloon catheter comprising; 

a plurality of holding parts for holding syringes to be 
connected to the balloon catheter, in a manner Whereby 
the syringes are individually attachable and detachable, 

Wherein siZes of the plurality of holding parts are not the 
same so that the syringe holder can hold a plurality of 
syringes respectively having different outer diameters, 
thus the amount of expansion of the balloon can be 
controlled by selecting a suitable syringe. 

2. The syringe holder for a balloon catheter according to 
claim 1, 

Wherein the holding parts are arranged in order of siZes. 
3. The syringe holder for a balloon catheter according to 

claim 1, 

Wherein each holding part has a surface that restricts a 
longitudinal movement of a plunger of the correspond 
ing syringe to prevent the plunger from dropping off. 

4. The syringe holder for a balloon catheter according to 
claim 1, Wherein the holding parts are formed to provide an 
alloWance With respect to a surface contour of a correspond 
ing syringe, a respectable inner surface of each holding part 
including at least one protrusion. 

5. The syringe holder for a balloon catheter according to 
claim 18, Wherein the holding parts have a non-circular 
cross-section Which is substantially orthogonal to the direc 
tion of a length thereof. 

6. The syringe holder for a balloon catheter according to 
claim 1, Wherein the holding parts are formed With a ?at 
portion for constraining rotation of a syringe coming into 
abutment With a ?ange of the syringe. 

7. The syringe holder for a balloon catheter according to 
claim 1, Wherein the holding parts are formed With an 
opening for alloWing a distal portion on a side of a connect 
ing portion for connecting a syringe With the balloon cath 
eter to project therefrom. 
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8. The syringe holder for a balloon catheter according to 
claim 1, Wherein the holding parts include a storage groove, 
the storage groove including an opening for inserting a 
syringe. 

9. The syringe holder for a balloon catheter according to 
claim 1, Wherein the storage groove includes a projection at 
an upper portion thereof for preventing a stored syringe from 
dropping off. 

10. The syringe holder for a balloon catheter according to 
claim 18, Wherein the syringe holder is resilient, so When a 
syringe is inserted therein, the opening is Widened by 
resilient deformation. 

11. The syringe holder for a balloon catheter according to 
claim 1, Wherein the storage groove comprises at least a 
cylinder storage groove for storing a cylinder of the syringe, 
a ?ange storage groove for storing the ?ange of the syringe, 
and a plunger storage groove for storing a plunger of the 
syringe in communication With each other. 

12. The syringe holder for a balloon catheter according to 
claim 1, Wherein the cylinder storage groove has a siZe 
smaller than the ?ange of the syringe so that the cylinder of 
the syringe is prevented from moving in an axial direction 
and dropping off. 

13. The syringe holder for a balloon catheter according to 
claim 1, Wherein the plunger storage groove is closed on one 
end surface so as to prevent the plunger of the syringe from 
coming apart from the cylinder and dropping off. 

14. The syringe holder for a balloon catheter according to 
claim 1, Wherein the storage groove constrains rotation of 
the syringe in a circumferential direction. 

15. The syringe holder for a balloon catheter according to 
claim 1, in combination With at least one syringe stored in 
a corresponding holding part of the syringe holder, to form 
a syringe set for a balloon catheter. 

16. The syringe holder for a balloon catheter according to 
claim 15, Wherein the syringe set includes a balloon catheter. 

17. The syringe holder for a balloon according to claim 
15, Wherein the syringe set is enclosed in a steriliZed 
package. 

18. The syringe holder for a balloon catheter according to 
claim 17, Wherein the syringe set is enclosed in a single 
steriliZed package. 


