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DESCRIPTION 

Title of Invention 

CONNECTION DEVICE AND BLOOD COMPONENT SEPARATION APPARATUS 

Technical Field 

[0001] 

The present invention relates to a connection device 

for use in a blood component separation apparatus which 

obtains components, such as platelet rich plasma, from blood 

by centrifugal separation and a blood component separation 

apparatus having the connection device. 

Background Art 

[0002] 

In the whole blood containing blood components, red 

blood cells, white blood cells, and blood platelets are 

separated to be used for raw materials of blood products, 

medical treatment, and the like. Platelet rich plasma (PRP) 

which is plasma containing a large number of blood platelets 

may be separated to be used. The whole blood containing 

blood cell components contains about 95% of red blood cells, 

3% of white blood cells, and about 1% blood platelets. In 

contrast thereto, the platelet rich plasma contains blood 

platelets in a high proportion. The proportion of the blood 

platelets in the platelet rich plasma is not particularly 
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defined. In general, when considering that the proportion 

of the plasma in the whole blood is about 55%, the 

proportion of the blood platelets contained in the plasma 

from which the blood cell components are removed is 

considered to be about 2%. The platelet rich plasma 

contains blood platelets in a proportion clearly higher than 

about 2%. 

[0003] 

It is known that growth factors, such as PDGF, TGF~P, 

and ILGF, are present in a-granules of the blood platelets. 

The fact that these growth factors play an effective role in 

healing of wounds and organization regeneration has drawn 

attention. For example, the utilization of the platelet 

rich plasma has been expected in regeneration medicine, such 

as a periodontium regeneration method (Patent Literature 1, 

Patent Literature 2, and Non-patent Literature 1). 

[0004] 

Patent Literature 3 discloses a syringe for obtaining 

the platelet rich plasma. The syringe has a syringe barrel 

in which a blood collection needle and a cap are attached to 

and detached from a port, a gasket disposed in the internal 

space of the syringe barrel, and a plunger which can be 

attached to and detached from the gasket. 

[0005] 

When obtaining the platelet rich plasma, first, the 
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blood collection needle is attached to the syringe barrel 

and also the plunger is attached to the gasket, and then 

blood is collected. After the blood collection, the blood 

collection needle is removed, and then the cap is attached. 

In this process, the plunger is removed from the gasket, as 

required. In this state, the syringe barrel is attached to 

a centrifuge, and then weak centrifugation is performed. 

The whole blood is separated by the weak centrifugation into 

a red blood cells division in the lower side and plasma 

containing white blood cells and blood platelets in the 

upper side. Next, the plunger is attached to the gasket and 

also the cap is removed, and then the red blood cells 

division in the lower side is discharged from the syringe 

barrel. Thereafter, the cap is attached. In this process, 

the plunger is removed from the gasket, as required. In 

this state, the syringe barrel is attached to a centrifuge, 

and then strong centrifugation is performed. The plasma is 

separated by the strong centrifugation into platelet rich 

plasma in the lower side and a supernatant in the upper side. 

Then, the plunger is attached and also the cap is removed, 

and then the platelet rich plasma is discharged from the 

syringe to obtain the platelet rich plasma. 

[0006] 

The blood component separation apparatus having the 

syringe of this kind includes one which sucks plasma and a 
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supernatant from a syringe barrel using another syringe 

having the same configuration instead of discharging a red 

blood cells division and platelet rich plasma from a syringe 

barrel, and then obtains platelet rich plasma. In such a 

blood component separation apparatus, a hollow needle and a 

connection device are attached to and detached from the 

syringe which sucks the plasma and the supernatant. The 

hollow needle penetrates a gasket of the syringe subjected 

to the suction is brought into contact with the plasma and 

the supernatant. The connection device is moved by pressing 

the gasket of the syringe subjected to the suction. 

Citation List 

Patent Literature 

[0007] 

[Patent Literature 1] Japanese Patent Laid-Open No. 2006-

232834 

[Patent Literature 2] Japanese Patent Laid-Open No. 2005-

278910 

[Patent Literature 3] Japanese Patent Laid-Open No. 2008-

110272 

[Non Patent Literature 1] Application of platelet rich 

plasma to mouth, Written by Robert E. Marcus, Published by 

Quintessence Publishing Co., Ltd. 

Summary of Invention 

Technical Problem 
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[0008] 

When the blood component separation apparatus described 

above is used, there is a possibility that a user may 

accidentally prick a finger or the like with the hollow 

needle. As a result, there is a problem that the user may 

be injured or may be infected from blood. 

[0009] 

The present invention has been made in view of the 

problems described above and aims at providing a means of 

preventing a user from accidentally pricking the user with a 

hollow needle in the use of the blood component separation 

apparatus. 

Solution to Problem 

[0010] 

(1) A connection device of the present invention has a 

first member in a tube shape having a first internal space 

which extends in the longitudinal direction and opens to 

both end sides, a hollow needle having a hub connectable to 

a port of a syringe provided on the base end side of the 

first member and extending from the hub to the tip side in 

the first internal space of the first member, and a second 

member which has a second internal space which extends in 

the longitudinal direction and opens to both end sides, 

which is provided on the tip side of the first member by 

continuously connecting the second internal space to the 
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first internal space, and which can move relative to the 

first member in the longitudinal direction. The second 

member can move to a first position where the tip of the 

hollow needle is accommodated in the second internal space 

and a second position where the tip of the hollow needle is 

exposed from the second internal space and is elastically 

energized to the first position side relative to the first 

member. 

[0011] 

The syringe filled with the whole blood by blood 

collection is centrifuged in the state where the plunger is 

removed, for example, whereby the whole blood is separated 

into a blood cell component and plasma. The hub of the 

connection device is attached to a port of a syringe for 

extracting the plasma from the syringe. In the connection 

device, the second member is elastically energized to the 

first position side. Therefore, when the connection device 

is attached to the syringe, the tip side of the hollow 

needle is accommodated in the second internal space of the 

second member. 

[0012] 

The connection device attached to the syringe is 

inserted into the syringe, in which the centrifugal 

separation is performed, from the tip side of the second 

member. When the second member abuts on the gasket in the 
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syringe to be further pressed, the second member moves to 

the second position from the first position against the 

energization force. Thus, the tip of the hollow needle is 

exposed from the second internal space of the second member, 

so that the hollow needle penetrates the gasket. The tip of 

the hollow needle which penetrates the gasket contacts the 

plasma in the syringe. Therefore, when the plunger is 

operated in the syringe to which the connection device is 

attached, the plasma is extracted through the hollow needle. 

After the plasma is extracted, the hollow needle is removed 

from the gasket. Then, when the second member is separated 

from the gasket, the second member moves to the first 

position from the second position by the energization force. 

Thus, the tip side of the hollow needle is accommodated 

again in the second internal space of the second member. 

[0013] 

(2) The connection device may be configured so that the 

first member is provided with lock mechanisms which fix the 

second member in such a manner that the second member does 

not move from the first position. In the connection device 

after use, the second member is fixed to the first position 

by the lock mechanisms. Thus, when the connection device 

after use is handled, a user does not contact the hollow 

needle. 

[0014] 
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(3) The connection device may be configured so that 

tapered inclines which outwardly spread toward the base end 

side are provided on the outer wall on the tip side of the 

first member, the second member is provided with projection 

pieces which are extended in the longitudinal direction 

toward the inclines and can be elastically deformed in such 

a manner as to outwardly spread by abutting of the tip side 

on the inclines, and the second member is elastically 

energized to the first position side by restoring force of 

the elastically deformed projection pieces. Thus, the 

second member can be elastically energized to the first 

position side with a simple configuration. 

[0015] 

(4) The connection device may be configured so that 

engagement portions with which the tip side of the 

projection pieces can engage are provided on the tip side of 

the inclines of the first member, and the second member is 

fixed to the first position by engagement of the projection 

pieces with the engagement portions. Thus, the lock 

mechanism is achieved with a simple configuration. 

[0016] 

(5) The connection device may be configured so that 

long holes which extend in the longitudinal direction are 

formed in the outer wall on the tip side of the first member, 

the second member is provided in such a manner that the tip 



- 9 -

side can move into/out of the first internal space of the 

first member, in which elastic pieces extended from the base 

end side are extended to the outside of the first member 

through the long holes, and are elastically deformed to be 

connected to the tip side of the first member, and the 

second member is elastically energized to the first position 

side by restoring force of the elastically deformed elastic 

pieces. Thus, the second member can be elastically 

energized to the first position side with a simple 

configuration. 

[0017] 

(6) The connection device may be configured so that 

engagement portions with which the elastic pieces can engage 

are provided in the long holes of the first member and the 

second member is fixed to the first position by engagement 

of the elastic pieces with the engagement portions. Thus, 

the lock mechanism is realized with a simple configuration. 

[0018] 

(7) The connection device may be configured so that 

tapered inclines which outwardly spread toward the tip side 

are provided on the outer wall on the base end side of the 

second member, the first member is provided with projection 

pieces which are extended toward the inclines in the 

longitudinal direction and can be elastically deformed in 

such a manner as to outwardly spread by abutting of the tip 
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side on the inclines, and the second member is elastically 

energized to the first position side by restoring force of 

the elastically deformed projection pieces. Thus, the 

second member can be elastically energized to the first 

position side with a simple configuration. 

[0019] 

(8) The connection device may be configured so that 

engagement concave portions are provided in the outer wall 

of the first member, and the second member is provided with 

engagement convex portions which can engage with the 

engagement concave portions, energizing portions which 

elastically energize the engagement convex portions to a 

side where the engagement convex portions do not engage with 

the engagement concave portions, and lock portions which fix 

the engagement convex portions to a position where the 

engagement convex portions engage with the engagement 

concave portions against energization force caused by the 

energizing portions, in which the second member is fixed to 

the first position by engagement of the engagement concave 

portions engage with the engagement convex portions. Thus, 

the lock mechanism is achieved with a simple configuration. 

[0020] 

(9) As one example, the second member is provided with 

holding portions which support the engagement convex 

portions facing the engagement concave portions, a pair of 



-11-

the energizing portions are provided on both sides of the 

holding portions and elastically support the holding 

portions by the pair of energizing portions, and the lock 

portions are projected toward both the pair of energizing 

portions from the engagement convex portions and engage with 

both the pair of energizing portions to thereby fix the 

engagement convex portions to the position where the 

engagement convex portions engage with the engagement 

concave portions. 

[0021] 

(10) As another example, the second member is provided 

with holding portions which support the engagement convex 

portions facing the engagement concave portions, a pair of 

the energizing portions are provided on both sides of the 

holding portions and elastically support the holding 

portions by one of the pair of energizing portions, and the 

lock portions are projected toward the other one of the pair 

of energizing portions from the engagement convex portions 

and engage with the other end of the energizing portions to 

thereby fix the engagement convex portions to the position 

where the engagement convex portions engage with the 

engagement concave portions. 

[0022] 

(11) The present invention can also be regarded as a 

blood component separation apparatus having a connection 
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device, a first syringe having a first syringe barrel into 

which the tip side of the connection device is inserted, a 

first gasket which is moved back and forth in the first 

syringe barrel, and a plunger which is attached to and 

detached from the first gasket, a cap which seals a first 

port of the first syringe barrel, and a second syringe 

having a second port to which the connection device is 

attached, in which when the second member of the connection 

device reaches a second position, the hollow needle exposed 

from the second internal space can penetrate the first 

gasket. 

Advantageous Effects of Invention 

[0023] 

According to the present invention, the hollow needle 

is accommodated in the second member in the state where the 

connection device is inserted into the syringe and does not 

abut on the gasket. Therefore, a user is prevented from 

accidentally touching the hollow needle or pricking the user 

with the hollow needle. 

Brief Description of Drawings 

[0024] 

[Fig. 1] Fig. 1 includes perspective views of a blood 

component separation apparatus 10. 

[Fig. 2] Fig. 2 is an exploded perspective view of a 

syringe 11. 
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[Fig. 3] Fig. 3 is a longitudinal sectional view of the 

syringe 11 in the state where a cap 16 is attached thereto. 

[Fig. 4] Fig. 4 is an exploded perspective view of a 

connection device 14. 

[Fig. 5] Fig. 5 is a longitudinal sectional view of the 

connection device 14. 

[Fig. 6] Fig. 6 is an exploded sectional view of the 

connection device 14. 

[Fig. 7] Fig. 7 includes views explaining an operation 

of the connection device 14. 

[Fig. 8] Fig. 8 includes views explaining an operation 

of the connection device 14 when inserted into a syringe 

barrel 20. 

[Fig. 9] Fig. 9 includes views explaining a procedure 

of using the blood component separation apparatus 10. 

[Fig. 10] Fig. 10 is an exploded perspective view of a 

connection device 24 of Modification 1. 

[Fig. 11] Fig. 11 is an exploded sectional view of the 

connection device 24 of Modification 1. 

[Fig. 12] Fig. 12 is a longitudinal sectional view of 

the connection device 24 of Modification 1. 

[Fig. 13] Fig. 13 includes views explaining an 

operation of the connection device 24 of Modification 1. 

[Fig. 14] Fig. 14 includes views explaining an 

operation of the connection device 24 of Modification 1 when 
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inserted into the syringe barrel 20. 

[Fig. 15] Fig. 15 is an exploded perspective view of a 

connection device 34 of Modification 2. 

[Fig. 16] Fig. 16 is a longitudinal sectional view of 

the connection device 34 of Modification 2. 

[Fig. 17] Fig. 17 is an exploded sectional view of the 

connection device 34 of Modification 2. 

[Fig. 18] Fig. 18 includes views explaining an 

operation of the connection device 34 of Modification 2. 

[Fig. 19] Fig. 19 includes views explaining an 

operation of lock mechanisms 120 of Modification 2. 

[Fig. 20] Fig. 20 includes views explaining an 

operation when a first member 90 is fixed to a second member 

110 in Modification 2. 

[Fig. 21] Fig. 21 includes views explaining a procedure 

of using the connection device 34 of Modification 2. 

[Fig. 22] Fig. 22 is an exploded perspective view of a 

connection device 34A of Modification 3. 

[Fig. 23] Fig. 23 includes views explaining an 

operation of the connection device 34A of Modification 3. 

[Fig. 24] Fig. 24 includes views explaining an 

operation of lock mechanisms 130 of Modification 3. 

[Fig. 25] Fig. 25 includes views explaining an 

operation when a first member 90 is fixed to a second member 

110A in Modification 3. 
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Description of Embodiments 

[0025] 

Hereinafter, a preferable embodiment of the present 

invention is described. This embodiment is merely one 

embodiment of the present invention and it is a matter of 

course that the embodiment can be modified insofar as the 

scope of the present invention is not altered. 

[0026] 

[Outline of blood component separation apparatus 10] 

As illustrated in Fig. 1, a blood component separation 

apparatus 10 has syringes 11, 12, and 13 and two connection 

devices 14. The syringe 11 is used for blood collection. 

Moreover, the syringe 11 is used for weak centrifugation of 

blood (whole blood) obtained by blood collection. The 

syringe 12 and one connection device 14 are used for sucking 

a centrifuged division 55 (Fig. 9(B)) separated by weak 

centrifugation. Moreover, the syringe 12 is used for strong 

centrifugation of the sucked centrifuged division 55. The 

syringe 13 and the other connection device 14 are used for 

sucking a supernatant 57 (Fig. 9(D)) separated by strong 

centrifugation. The syringes 11 and 12 are equivalent to a 

first syringe. The syringes 12 and 13 are equivalent to a 

second syringe. Since the syringes 11, 12, and 13 have the 

same configuration, the syringe 11 is described below. 

[0027] 
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As illustrated in Fig. 2, the syringe 11 has a syringe 

barrel 20, a blood collection needle 15, a cap 16, a gasket 

35, and a plunger 25. 

[0028] 

The syringe barrel 20 has a cylindrical shape. The 

diameter of one end in a longitudinal direction 105 

(direction along the central axis line) of the syringe 

barrel 20 is reduced, whereby a port 21 to/from which the 

blood collection needle 15 and the cap 16 are attached and 

detached is constituted. As illustrated in Fig. 3, the 

diameter of the other end of the syringe barrel 20 is not 

reduced and opens. The gasket 35 is inserted from an 

opening 22 of the syringe barrel 20. 

[0029] 

The gasket 35 has a columnar portion 36 on the side of 

the opening 22 and a cone portion 37 on the side of the port 

21. The columnar portion 36 has a columnar shape whose 

outer diameter is almost the same as the internal diameter 

of the syringe barrel 20 and is stuck to the inner 

circumferential surface of the syringe barrel 20 over the 

entire circumference. The gasket 35 seals the internal 

space of the syringe barrel 20 in a fluid-tight manner. The 

cone portion 37 is formed into a conical shape according to 

the shape of a bottom surface 23 in such a manner as to be 

able to be stuck to the bottom surface 23 of the syringe 
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barrel 20. The cone portion 37 is stuck to the bottom 

surface 23 of the syringe barrel 20 when the gasket 35 is 

deeply pressed into the syringe barrel 20. Thus, mixing of 

the air into the collected blood, the sucked centrifuged 

division 55, and the sucked supernatant 57 (Fig. 9) is 

suppressed. 

[0030] 

Moreover, the gasket 35 has a screw hole 38 into which 

a screw portion 26 of the plunger 25 is screwed. 

[0031] 

As illustrated in Fig. 2, the plunger 25 is a rod-shape 

member and has the screw portion 26, which is screwed into 

the screw hole 38 of the gasket 35, on one end portion in 

the axial direction. The plunger 25 is inserted into the 

syringe barrel 20 from the side of the screw portion 26 to 

be attached to the gasket 35. The plunger 25 is attached to 

the syringes 11, 12, and 13 in blood collection and sucking 

of the centrifuged division 55 and the supernatant 57 (Fig. 

9) and is removed from the syringes 11 and 12 in centrifugal 

separation. A user operates the plunger 25 to cause the 

gasket 35 to move back and forth along the longitudinal 

direction 105. 

[0032] 

As illustrated in Fig. 3, the cap 16 has a large 

diameter portion 30, a small diameter portion 31 disposed 
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inside the large diameter portion 30, and a plug portion 32 

disposed inside the small diameter portion 31. When the cap 

16 is attached to the port 21, the inner circumferential 

surface of the small diameter portion 31 is stuck to the 

outer circumferential surface of the port 21 over the entire 

circumference. The plug portion 32 enters the internal 

space of the port 21 to block the internal space. The cap 

16 is attached to the syringe barrel 20 in centrifugal 

separation and the like. 

[0033] 

Glass, resin materials, and the like can be used for 

the raw materials of the syringe barrel 20, the gasket 35, 

the plunger 25, and the cap 16. When considering that the 

blood component separation apparatus 10 is treated as a 

disposal article and is sterilized, it is common to form the 

syringe barrel 20 and the plunger 25 with a molded article 

of polypropylene, to form the cap 16 with a molded article 

of polypropylene or elastomer, and to form the gasket 35 

with a molded article of elastomer. 

[0034] 

[Connection device 14] 

As illustrated in Fig. 9, the connection device 14 is 

attached to the syringes 12 and 13 for use when sucking the 

centrifuged division 55 and the supernatant 57. As 

illustrated in Fig. 4, the connection device 14 has a first 
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member 40, a second member 60, a hollow needle 17, and a hub 

42 (Fig. 5). The first member 40 is a member which holds 

the hub 42 and the hollow needle 17. The second member 60 

is a member which covers a tip 18 of the hollow needle 17. 

[0035] 

[First member 40] 

The first member 40 is a resin molded article of 

polypropylene or the like having a cylindrical base 41, 

reinforcing ribs 44, a first flange 45, a second flange 46, 

and a support portion 48. The following description is 

given while defining a direction parallel to the central 

axis line of the base 41 as an axial direction 100, one 

direction of the axial direction 100 as a first direction 

101, the other direction as a second direction 102, and the 

circumferential direction of the base 41 as a 

circumferential direction 103. The axial direction 100 is 

equivalent to the longitudinal direction. In Fig. 4, the 

second member 60 is illustrated to be opposite to the 

attachment direction to the first member 40 in the axial 

direction 100 so that the configuration of the second member 

60 is clearly illustrated. 

[0036] 

As illustrated in Fig. 6, the hub 42 is disposed in the 

internal space (equivalent to the first internal space) on a 

side in the second direction 102 of the base 41. The hub 42 
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is a member into the internal space of which the port 21 

(Fig. 2) of the syringe barrel 20 is press-fitted. The 

connection device 14 is attached to and detached from the 

syringes 12 and 13 through the hub 42. 

[0037] 

The diameter of an end portion on a side in the first 

direction 101 of the base 41 is further reduced than that of 

the other portions, whereby a small diameter portion 43 is 

constituted. As illustrated in Fig. 7, the small diameter 

portion 43 moves into/out of the internal space of the 

cylinder portion 61 of the second member 60 in relative 

movement in the axial direction 100 of the first member 40 

and the second member 60 and guides the second member 60 in 

the axial direction 100. 

[0038] 

As illustrated in Fig. 4, the first flange 45 has a 

disk shape and is projected toward the outside from the 

outer circumferential surface of an end portion on a side in 

the second direction 102 of the base 41. For example, a 

user places a finger on the first flange 45, and then press-

fits the port 21 (Fig. 2) of the syringe barrel 20 into the 

hub 42 (Fig. 5) to attach the connection device 14 to the 

syringe barrel 20. 

[0039] 

As illustrated in Fig. 4, the second flange 46 has a 
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disk shape and is projected toward the outside from the 

outer circumferential surface of the base 41. The second 

flange 46 is provided on a side in the second direction 102 

of the small diameter portion 43. A diameter D1 of the 

second flange 46 illustrated in Fig. 6 is slightly smaller 

than an internal diameter D2 (Fig. 3) of the syringe barrel 

20. As illustrated in Fig. 8, the second flange 46 guides 

the connection device 14 in the longitudinal direction 105 

of the syringe barrel 20 when the connection device 14 is 

inserted into the syringe barrel 20. 

[0040] 

As illustrated in Fig. 4, the second flange 46 is 

provided with four insertion holes 47 into which elastic 

portions 63 of the second member 60 are inserted. The four 

insertion holes 47 are equally disposed at an interval of 

90° in the circumferential direction 103. When the wall 

surface of the insertion holes 47 and the elastic portions 

63 abut on each other in the circumferential direction 103, 

whirl-stop of the second member 60 in the circumferential 

direction 103 is performed. 

[0041] 

The reinforcing ribs 44 are projected toward the 

outside from the outer circumferential surface of the base 

41, and extend along the axial direction 100. The four 

reinforcing ribs 44 are provided on the base 41. The four 
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reinforcing ribs 44 are equally disposed at an interval of 

90° in the circumferential direction 103. The four 

reinforcing ribs 44 are shifted by only 45° in the 

circumferential direction 103 with respect to the insertion 

holes 47 in such a manner as not to interfere with the 

elastic portions 63 inserted into the insertion holes 47. 

[0042] 

As illustrated in Fig. 6, the distance between the tips 

of projections of the two reinforcing ribs 44 facing each 

other in the radial direction of the base 41 is shorter than 

a diameter D1 of the second flange 46. Therefore, the 

connection device 14 can be inserted into the syringe barrel 

20 as illustrated in Fig. 8. 

[0043] 

As illustrated in Fig. 4, the support portion 48 is 

provided on a side in the second direction 102 of the second 

flange 46. The support portion 48 elastically deforms the 

elastic portions 63 of the second member 60 in relative 

movement in the axial direction 100 of the first member 40 

and the second member 60. The support portion 48 has four 

inclines 4 9 in a tapered shape which outwardly spread in the 

second direction 102. The inclines 49 each are provided at 

a position between the two reinforcing ribs 44 in the 

circumferential direction 103. As illustrated in Figs. 7(A) 

and 7(B), claws 65 of the elastic portions 63 slide on the 
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inclines 49, and projection pieces 64 of the elastic 

portions 63 are elastically deformed. 

[0044] 

As illustrated in Fig. 6, an abutting rib 50 is 

projected toward the outside in the radial direction of the 

base 41 from the end on a side in the first direction 101 of 

the inclines 49. The abutting rib 50 is provided over the 

entire circumferences of the base 41 in the circumferential 

direction 103 (Fig. 4). As illustrated in Fig. 7, the 

abutting rib 50 abuts the claws 65 of the elastic portions 

63 which are caused to slide on the inclines 49 to restrain 

the movement of the second member 60. 

[0045] 

As illustrated in Fig. 6, a concave portion 51 which is 

dented from the outer circumferential surface of the base 41 

is provided on a side in the first direction 101 of the 

abutting rib 50. The concave portion 51 is provided on the 

entire circumferential surface in the direction 103 (Fig. 4) 

of the base 41. As illustrated in Figs. 7(A) and 7(C), when 

the second member 60 is pulled by a user in the first 

direction 101, the claws 65 of the elastic portions 63 move 

beyond the abutting rib 50 to be fitted into the concave 

portion 51. The second member 60 is fixed to the first 

member 40 by the fitting of the claws 65 into the concave 

portion 51. The fixation of the second member 60 is 
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performed when a series of operations for obtaining PRP (Fig. 

9) are completed, and then the connection device 14 is 

discarded. The concave portion 51 is equivalent to the 

engagement portion and the lock mechanism. 

[0046] 

As illustrated in Fig. 6, the surface on a side in the 

second direction 102 of the abutting rib 50 is formed into a 

curved surface in such a manner that the claws 65 can move 

beyond the abutting rib 50. Or, a curved surface may be 

formed on the claws 65. Moreover, a side in the first 

direction 101 of the tip of the projection of the abutting 

rib 50 is edged in such a manner that the claws 65 are not 

separated from the concave portion 51. 

[0047] 

[Hollow needle 17] 

As illustrated in Fig. 5, the hollow needle 17 is 

disposed at a position overlapping the central axis line of 

the base 41. The hollow needle 17 is connected to the hub 

42 at the base end. 

[0048] 

The tip 18 of the hollow needle 17 is projected from 

the small diameter portion 43 in the first direction 101. A 

projection amount L3 (Fig. 7(B)) of the hollow needle 17 

from the small diameter portion 43 is slightly larger than a 

thickness T (Fig. 3) of the gasket 35. Thus, as illustrated 
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in Fig. 8(C), the hollow needle 17 can penetrate the gasket 

35. 

[0049] 

[Second member 60] 

As illustrated in Fig. 4, the second member 60 has a 

cylinder portion 61, a flange 62, and four elastic portions 

63. The second member 60 is a resin molded article molded 

with polypropylene or the like. Therefore, the elastic 

portions 63 can be elastically deformed. The second member 

60 is attached to the first member 40 by inserting the 

elastic portions 63 into the insertion holes 47 from the 

first direction 101 side. Whirl-stop of the second member 

60 in the circumferential direction 103 is performed by 

abutting of the elastic portions 63 on the wall surface of 

the insertion holes 47 in the circumferential direction 103. 

[0050] 

As illustrated in Fig. 6, the internal diameter D3 of 

the cylinder portion 61 is slightly larger than an outer 

diameter D4 of the small diameter portion 43. The small 

diameter portion 43 moves into/out of the cylinder portion 

61. Thus, the second member 60 is guided in the axial 

direction 100. The second member 60 is caused to move back 

and forth with respect to the first member 40 between a 

first position illustrated in Fig. 7(A) and a second 

position illustrated in Fig. 7(B). The internal space of 
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the cylinder portion 61 is equivalent to the second internal 

space. 

[0051] 

As illustrated in Fig. 6, an outer diameter D5 of the 

cylinder portion 61 is smaller than a diameter D6 (Fig. 3) 

of the screw hole 38 of the gasket 35. As illustrated in 

Fig. 8(A), when the connection device 14 is inserted into 

the syringe barrel 20, the cylinder portion 61 enters the 

screw hole 38 of the gasket 35. 

[0052] 

As illustrated in Fig. 6, a length L2 of the cylinder 

portion 61 in the axial direction 100 is longer than the 

projection amount L3 (Fig. 7(B)) of the tip 18 of the hollow 

needle 17 and is almost the same as a length LI of the small 

diameter portion 43 in the axial direction 100. The 

cylinder portion 61 accommodates the tip 18 of the hollow 

needle 17 at the first position illustrated in Fig. 7(A), 

and then covers the small diameter portion 43 at the second 

position illustrated in Fig. 7(B) to expose the tip 18 of 

the hollow needle 17. The length L2 is almost the same as a 

depth D7 (Fig. 3) of the screw hole 38 of the gasket 35. 

Therefore, as illustrated in Fig. 8(A), when the cylinder 

portion 61 abuts on the bottom surface of the screw hole 38, 

the flange 62 and the gasket 35 abut on each other. 

[0053] 
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As illustrated in Fig. 4, the flange 62 has a disk 

shape and is projected toward the outside in the radial 

direction of the cylinder portion 61 from the end on a side 

in the second direction 102 of the outer circumferential 

surface of the cylinder portion 61. As illustrated in Fig. 

7(B), the flange 62 abuts on the second flange 46 of the 

first member 40 when the second member 60 reaches the second 

position. Thus, the movement of the second member 60 beyond 

the second position is restrained. 

[0054] 

As illustrated in Fig. 4, the elastic portions 63 have 

the four pieces 64 projected from the flange 62 and the 

claws 65 formed at the tip of the projections of the 

projection piece 64. The projection pieces 64 are disposed 

at an interval of 90° in the circumferential direction 103. 

The projection pieces 64 are inserted into the insertion 

holes 47 of the second flange 46 of the first member 40. 

[0055] 

As illustrated in Fig. 5, the claws 65 are projected 

toward the inclines 49 of the support portion 48 from the 

tip portion of the projections of the projection pieces 64 

and abut on the inclines 49 at the first position. When the 

second member 60 is moved to the second position illustrated 

in Fig. 7(B) from the first position illustrated in Fig. 

7(A), the claws 65 slide on the inclines 49, so that the 
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projection pieces 64 are elastically deformed. The 

elastically deformed projection pieces 64 elastically 

energize the cylinder portion 61 in the first direction 101 

with respect to the first member 40. 

[0056] 

[Operation of connection device 14] 

An operation of the connection device 14 when the 

connection device 14 is attached to the syringe 12 and is 

inserted into the syringe barrel 20 of the syringe 11 is 

described with reference to Fig. 7 and Fig. 8. 

[0057] 

As illustrated in Fig. 8, the connection device 14 is 

attached to the syringe barrel of the syringe 12 through the 

hub 42. The connection device 14 may be attached to the 

syringes 12 and 13 beforehand in manufacturing. 

[0058] 

As illustrated in Fig. 7(A), before the connection 

device 14 is inserted into the syringe barrel 20 of the 

first syringe 11, the tip 18 of the hollow needle 17 is 

covered with the second member 60. 

[0059] 

As illustrated in Fig. 8(A), the connection device 14 

is inserted into the syringe barrel 20 of the syringe 11 

from the second member 60 side by a user. Thus, the 

cylinder portion 61 enters the screw hole 38 of the gasket 
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35 of the syringe 11, and then abuts on the bottom surface 

of the screw hole 38. When the connection device 14 is 

further pressed into the syringe barrel 20, the second 

member 60 is pressed by the gasket 35 to be moved relative 

to the first member 40 in the second direction 102. Thus, 

as illustrated in Fig. 8(B), the tip 18 of the hollow needle 

17 gradually moves out of the second member 60 to be stuck 

into the bottom surface of the screw hole 38. 

[0060] 

When the second member 60 reaches the second position 

as illustrated in Fig. 8(C), the tip 18 of the hollow needle 

17 penetrates the gasket 35. Thus, the internal space of 

the syringe barrel 20 of the syringe 11 and the internal 

space of the syringe barrel 20 of the syringe 12 are made to 

communicate with each other through the internal space of 

the hollow needle 17. Moreover, when the second member 60 

reaches the second position, the relative movement of the 

second member 60 to the first member 40 is restrained by 

abutting of the flange 62 on the second flange 46 of the 

first member 40. Therefore, when the connection device 14 

is further pressed into the syringe barrel 20, the gasket 35 

is pressed by the connection device 14 to be moved to the 

bottom surface 23 (Fig. 3) side of the syringe barrel 20. 

[0061] 

When the connection device 14 is inserted into the 
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syringe barrel 20 of the syringe 11, the first member 40 is 

moved to the second position from the first position, so 

that the claws 65 of the elastic portions 63 slide on the 

inclines 49 of the support portion 48 as illustrated in Figs. 

7 (A) and 7 (B) . Thus, the projection pieces 64 are 

elastically bent. With the elasticity of the bent 

projection pieces 64, the second member 60 is elastically 

energized in the first direction 101 with respect to the 

first member 40. 

[0062] 

When the connection device 14 is drawn out from the 

syringe barrel 20 of the syringe 11 by a user, the second 

member 60 is moved relative to the first member 40 in the 

first direction 101 with the elasticity of the projection 

pieces 64 to be returned to the first position illustrated 

in Fig. 7 (A) . When the second member 60 is returned to the 

first position, the claws 65 of the elastic portions 63 abut 

on the abutting rib 50 of the first member 40 to restrain 

the movement of the second member 60. Due to the fact that 

the second member 60 is returned to the first position, the 

tip 18 of the hollow needle 17 is accommodated in the 

cylinder portion 61 of the second member 60. 

[0063] 

Next, an operation of discarding the connection device 

14 is described with reference to Figs. 7(A) and 7(C). When 
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a series of operations for obtaining PRP (Fig. 9) are 

completed, the second member 60 at the first position 

illustrated in Fig. 7(A) is pulled by a user in the first 

direction 101 with respect to the first member 40 to be in 

the state illustrated in Fig. 7(C). The user places a 

finger on the flange 62, and then pulls the second member 60 

in the first direction 101 with respect to the first member 

40, for example. When the second member 60 is pulled in the 

first direction 101, the projection pieces 64 are 

elastically bent, so that the claws 65 of the elastic 

portions 63 move beyond the abutting rib 50 of the first 

member 40. The claws 65 moving beyond the abutting rib 50 

are fitted into the concave portion 51 with the elasticity 

of the bent projection pieces 64. Due to the fact that the 

claws 65 are fitted into the concave portion 51, the second 

member 60 is fixed to the first member 40 in the state where 

the tip 18 of the hollow needle 17 is accommodated. The 

connection device 14 is discarded in this state. 

[0064] 

[Operation of blood component separation apparatus 10] 

An operation of the blood component separation 

apparatus 10 is described with reference to Fig. 2 and Fig. 

9. First, the blood collection needle 15 (Fig. 2) is 

attached to the syringe barrel 20 of the syringe 11, the 

plunger 25 (Fig. 2) is attached to the gasket 35, and then 
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blood collection is performed. The blood in the syringe 

barrel 20 is the whole blood and contains red blood cells, 

white blood cells, blood platelets, plasma, and the like. 

[0065] 

Next, the plunger 25 is removed from the gasket 35 of 

the syringe 11, and then the syringe barrel 20 of the 

syringe 11 is attached to a centrifuge (Fig. 9(A)). The 

removal of the plunger 25 from the gasket 35 can reduce a 

possibility that the gasket 35 is accidentally moved. 

[0066] 

Weak centrifugation is performed by the centrifuge. The 

weak centrifugation is commonly used in centrifugal 

separation of blood and is generally defined as "Centrifugal 

separation of separating the whole blood into red blood 

cells and other components (white blood cells, blood 

platelets, plasma)" (Non-patent Literature 1). Specifically, 

the centrifugal separation in the range where the 

centrifugal separation conditions are about 500 to 2500 rpm 

is regarded as the weak centrifugation. The reason for 

performing the weak centrifugation lies in suppressing 

concentration of blood platelets near the boundary of the 

centrifuged division 55 and the centrifuged division 56 

which are separated and increasing the concentration of the 

blood platelets in the obtained PRP. Since the centrifuge 

is a commonly used one, the detailed explanation is omitted. 
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[0067] 

In the centrifuge, the syringe barrel 20 is disposed in 

such a manner that the central axis line is brought into 

agreement with the radial direction of rotation and the 

opening 22 side is the rotation center side. Thus, the 

blood (whole blood) in the syringe barrel 20 is separated 

into a centrifuged division 56 in the lower side containing 

red blood cells and the centrifuged division 55 in the upper 

side containing white blood cells, blood platelets, and 

plasma. 

[0068] 

After the centrifugal separation, the connection device 

14 attached to the syringe 12 is inserted into the syringe 

barrel 20 of the syringe 11 (Fig. 9(B)). The centrifuged 

division 55 is sucked by the syringe 12 through the hollow 

needle 17 of the connection device 14. Thus, red blood 

cells are collected in the syringe 11 and white blood cells, 

blood platelets, and plasma are collected in the syringe 12. 

The red blood cells are discarded or are used for another 

purpose. Then, the connection device 14 is removed from the 

syringe 12, and then the cap 16 is attached to the syringe 

barrel 20. The plunger 25 is removed from the syringe 12 

(Fig. 9(C)). 

[0069] 

Next, the syringe barrel 20 of the syringe 12 is 
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attached to a centrifuge. Strong centrifugation is 

performed by the centrifuge. The strong centrifugation is 

commonly used in centrifugal separation of blood and is 

generally defined as "Centrifugal separation of separating 

blood platelets, white blood cells, and remaining red blood 

cells from plasma" (Non-patent. Literature 1). In the 

present invention, the centrifugal separation of 

concentrating the blood platelets to the bottom portion of 

the syringe barrel 20 is referred to as the strong 

centrifugation. Specifically, the centrifugal separation in 

the range where the centrifugal separation conditions are 

about 3000 to 4000 rpm is regarded as the strong 

centrifugation. 

[0070] 

In the centrifuge, the syringe barrel 20 is disposed in 

such a manner that the central axis line is brought into 

agreement with the radial direction of rotation and the 

opening 22 side is the rotation center side. Thus, the 

centrifuged division 55 is separated into PRP in the lower 

side containing a large number of the blood platelets and 

the supernatant 57. 

[0071] 

After the centrifugal separation, the connection device 

14 attached to the syringe 13 is inserted into the syringe 

barrel 20 of the syringe 12 (Fig. 9(D)). The supernatant 57 
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is sucked by the syringe 13 through the hollow needle 17 of 

the connection device 14. Thus, the PRP is obtained in the 

syringe 12. 

[0072] 

The concentration of the blood platelets in the PRP is 

not always defined clearly. However, when the number of the 

blood platelets per mL is the concentration of the blood 

platelets, one in which the concentration of the blood 

platelets is concentrated to 3 to 7 times as high as the 

concentration of the blood platelets in the extracted whole 

blood is regarded as the PRP, for example. 

[0073] 

Although this embodiment describes the aspect of 

performing centrifugal separation twice, the weak 

centrifugation and the strong centrifugation, the PRP can 

also be obtained only by one centrifugal separation. 

Specifically, the strong centrifugation is performed in the 

syringe barrel 20 of the syringe 11 to separate the whole 

blood into a centrifuged division in the lower side 

containing red blood cells, PRP, and a supernatant. The 

supernatant is sucked by the syringe 12. The plunger 25 is 

attached to the syringe barrel 20 of the syringe 11, and 

then the centrifuged division in the lower side containing 

red blood cells is discharged from the syringe barrel 20. 

Thus, the PRP is obtained in the syringe 11. 
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[0074] 

[Effects] 

In this embodiment, since the connection device 14 is 

provided with the hollow needle 17, it is not necessary to 

pass the hollow needle 17 into the connection device 14. 

Until when the connection device 14 is inserted into the 

internal space of the syringe barrel 20 to abut on the 

gasket 35, the tip 18 of the hollow needle 17 is in the 

second member 60. After the connection device 14 abuts on 

the gasket 35 to be pressed into the internal space of the 

syringe barrel 20, the tip 18 of the hollow needle 17 is in 

the syringe barrel 20. Therefore, in a series of operations 

for obtaining the PRP, a user can be prevented from 

accidentally pricking the user with the hollow needle 17. 

[0075] 

Moreover, in this embodiment, the movement of the 

second member 60 beyond the first position can be restrained 

by providing the abutting rib 50. 

[0076] 

Moreover, in this embodiment, the second member 60 can 

be fixed to the first member 40 when discarding the 

connection device, and a possibility that the tip 18 of the 

hollow needle 17 is accidentally exposed in the discarded 

connection device 14 can be reduced. 

[0077] 
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[Modification 1] 

This modification describes a connection device 24. In 

the following description, those having the same 

configurations as those of the connection device 14 are 

denoted by the same reference numerals. As illustrated in 

Fig. 10, the connection device 24 has a first member 70, a 

second member 80, a hollow needle 17, and a hub 42. The 

first material 70 is a member which holds the hollow needle 

17, and is attached to and detached from syringes 12 and 13. 

The second member 80 is a member which covers a tip 18 of 

the hollow needle 17. 

[0078] 

[First member 70] 

The first member 70 is a resin molded article of 

polypropylene or the like having a base 71, reinforcing ribs 

44, a first flange 45, and a third flange 72. 

[0079] 

The base 71 has a cylindrical shape. The following 

description is given while defining a direction parallel to 

the central axis line of the base 71 as an axial direction 

100, one direction of the axial direction 100 as a first 

direction 101, the other direction as a second direction 102, 

and the circumferential direction of the base 71 as a 

circumferential direction 103. The axial direction 100 is 

equivalent to the longitudinal direction. In Fig. 10, the 
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second member 80 is illustrated in the state where the 

attachment direction of the second member 8 0 to the first 

member 7 0 is rotated by 90° in the circumferential direction 

103 so that the configuration of the second member 80 is 

clearly illustrated. 

[0080] 

As illustrated in Fig. 11, the hub 42 is disposed in 

the internal space on a side in the second direction 102 of 

the base 71. The connection device 24 is attached to and 

detached from the syringe 12 and the syringe 13 through the 

hub 42. A small diameter portion 43 is provided in an end 

portion on a side in the first direction 101 of the base 71. 

[0081] 

In the internal space (equivalent to the first internal 

space) of the base 71, a cylinder portion 81 of the second 

member 80 is disposed. The first member 70 movably supports 

the second member 80 in the axial direction 100. 

[0082] 

As illustrated in Fig. 10, the base 71 has two long 

holes 73 extending in the first direction 101 from the 

central portion of the base 71 in the axial direction 100. 

The two long holes 73 are provided penetrating the base 71 

in the radial direction at positions facing each other in 

the radial direction. As illustrated in Fig. 12, elastic 

pieces 82 of the second member 80 are projected from the 
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internal space of the base 71 toward the outside of the base 

71 through the long holes 73. 

[0083] 

As illustrated in Fig. 11, from a pair of wall surfaces 

74 which face each other in the circumferential direction 

103 (Fig. 10) among the wall surfaces of the long holes 73, 

a pair of projections 75 and a pair of convex portions 76 

are projected. The pair of projections 75 are provided on 

an end portion on a side in the first direction 101 of the 

wall surfaces 74 and face each other in the circumferential 

direction 103. The projections 75 are provided apart from a 

third flange 72 described later on a side in the second 

direction 102 of the flange 72. As illustrated in Fig. 12, 

claws 83 provided at the tip of the elastic pieces 82 of the 

second member 80 are press-fitted between the third flange 

72 and the projections 75. The claws 83 are caught in the 

projections 75 and latched by the projections 75. 

[0084] 

As illustrated in Fig. 10, a pair of convex portions 76 

are provided at almost the central portion of the wall 

surfaces 74 in the axial direction 100 and face each other 

in the circumferential direction 103. A distance L4 between 

the tips of projections of the pair of convex portion 76 is 

made slightly shorter than a width W1 of the elastic pieces 

82. Specifically, the distance L4 is made shorter than the 
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width W1 in such a manner that the elastic pieces 82 can 

pass through between the pair of convex portions 76 by 

elastic deformation of the elastic pieces 82 and elastic 

deformation of the convex portions 76. The convex portions 

7 6 abut on the elastic pieces 82 to fix the second member 80 

before the connection device 24 is discarded as described 

later. The surface on a side in the second direction 102 of 

the pair of convex portions 7 6 is formed into a curved 

surface in such a manner that the elastic pieces 82 can pass. 

Moreover, sides in the first direction 101 of the tips of 

projections of the pair of convex portions 76 are edged in 

such a manner that the second member 80 does not return to 

the first position. The pair of convex portions 76 are 

equivalent to the engagement portion and the lock mechanism. 

[0085] 

The third flange 72 has the same configuration as that 

of the second flange 46 except that the insertion holes 47 

are not provided. 

[0086] 

Two reinforcing ribs 44 extend in the axial direction 

100 from the first flange 45 to the third flange 72. The 

reinforcing ribs 44 are shifted by only 90° in the 

circumferential direction 103 with respect to the long holes 

73 in such a manner as not to overlap with the long holes 73 

of the base 71. 
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[0087] 

[Second member 80] 

The second member 80 has a cylinder portion 81 and a 

pair of elastic pieces 82 extending from the cylinder 

portion 81. The second member 80 is a resin molded article 

molded with polypropylene or the like. Therefore, the 

elastic pieces 82 of the second member 80 can be elastically 

deformed. 

[0088] 

As illustrated in Fig. 11, the cylinder portion 81 has 

a cylindrical shape in which an outer diameter Dll is 

smaller than an internal diameter D8 of the base 71. The 

cylinder portion 81 is inserted into the base 71 from an 

opening on a side in the first direction 101 of the base 71. 

The second member 80 is guided in the axial direction 100 in 

the cylinder portion 81. The second member 80 is moved back 

and forth in the axial direction 100 relative to the first 

member 70 between a first position illustrated in Fig. 13(A) 

and a second position illustrated in Fig. 13(B). The 

internal space of the cylinder portion 81 is equivalent to 

the second internal space. 

[0089] 

As illustrated in Fig. 12, the elastic pieces 82 are 

extended from an end portion on a side in the second 

direction 102 of the cylinder portion 81. The elastic 
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pieces 82 are curved in a chevron shape and are projected 

from the internal space of the base 71 toward the outside of 

the base 71 through the long holes 73. The tips of the 

elastic pieces 82 are inserted between the third flange 72 

and the projections 75. The elastic pieces 82 have claws 83 

caught in the projections 75 at the tips. The tips of the 

elastic pieces 82 are latched by the first member 70 due to 

the claws 83. 

[0090] 

As illustrated in Fig. 11, a distance L5 between top 

portions 84 of the pair of chevron-shaped elastic pieces 82 

in the radial direction of the base 71 is made longer than 

the internal diameter D2 (Fig. 3) of the syringe barrel 20. 

As illustrated in Fig. 14, when the connection device 24 is 

inserted into the syringe barrel 20, the elastic pieces 82 

abut on the edge of an opening 22 of the syringe barrel 20. 

[0091] 

[Hollow needle 17] 

As illustrated in Fig. 11, an outer diameter D9 of the 

hollow needle 17 is made smaller than an internal diameter 

D10 of the cylinder portion 81. As illustrated in Fig. 12, 

the hollow needle 17 is disposed in the cylinder portion 81 

and the base 71 and is connected to the hub 42 (Fig. 11) at 

the base end. The tip of the hollow needle 17 is projected 

in the first direction 101 by only a projection amount L3 
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(Fig. 7) from the small diameter portion 43 of the first 

member 70. Thus, the hollow needle 17 can penetrate a 

gasket 35 (Fig. 14(B)). When the second member 80 is 

positioned at a first position illustrated in Fig. 13(A), 

the tip 18 of the hollow needle 17 is accommodated in the 

second member 80. When the second member 80 is positioned 

at a second position illustrated in Fig. 13(B), the tip 18 

of the hollow needle 17 is exposed. 

[0092] 

[Operation of connection device 24] 

An operation when the connection device 24 is attached 

to the syringe 12 and inserted into the syringe barrel 20 of 

the syringe 11 is described with reference to Fig. 13 and 

Fig. 14. 

[0093] 

The connection device 24 is attached to the syringe 

barrel 20 of the syringe 12 through the hub 42. A user 

holds the first member 90 in the hand to attach the 

connection device 34 to the syringe 12. The connection 

device 24 may be attached to the syringe 12 in manufacturing. 

[0094] 

When the connection device 24 is not inserted into the 

syringe barrel 20 of the syringe 11, the second member 80 is 

positioned at the first position illustrated in Fig. 13(A). 

The second member 80 at the first position accommodates the 
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tip 18 of the hollow needle 17. 

[0095] 

As illustrated in Fig. 14(A), when the connection 

device 24 is inserted into the syringe barrel 20 from the 

side of the tip 18 of the hollow needle 17, the elastic 

pieces 82 abut on the edge of the opening 22 of the syringe 

barrel 20 of the syringe 11. The cylinder portion 81 abuts 

on the bottom surface of a screw hole 38 of the gasket 35 of 

the syringe 11. When the connection device 24 is further 

pressed into the syringe barrel 20, the elastic pieces 82 

and the cylinder portion 81 are pressed in the second 

direction 102 by the syringe barrel 20 and the gasket 35 to 

be moved to the second position illustrated in Fig. 14(B). 

Thus, the elastic pieces 82 are elastically deformed at the 

tip latched by the first member 7 0 as the base point to be 

elastically deformed from the chevron shape illustrated in 

Fig. 14(A) to a gentle chevron shape close to a linear shape 

illustrated in Fig. 14(B). The elastically deformed elastic 

pieces 82 elastically energize the cylinder portion 81 in 

the first direction 101 with respect to the first member 70. 

[0096] 

The cylinder portion 81 is moved from the first 

position to the second position by being pressed in the 

second direction 102 by the gasket 35 or by the elastic 

deformation of the elastic pieces 82. Thus, the tip 18 of 
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the hollow needle 17 is exposed. As illustrated in Fig. 

14(B), the tip 18 of the exposed hollow needle 17 is stuck 

into the bottom surface of the screw hole 38 of the gasket 

35, and penetrates the gasket 35. 

[0097] 

As illustrated in Fig. 14(B), the elastic pieces 82 are 

positioned inside the inner circumferential surface of the 

syringe barrel 20 at the second position where the hollow 

needle 17 penetrates the gasket 35, and are not further 

elastically deformed. Moreover, at the second position, a 

cylinder 81 is positioned inside the small diameter portion 

43, and is not further pressed by the gasket 35. Therefore, 

the second member 80 is not moved beyond the second position. 

[0098] 

When the connection device 24 is removed from the 

syringe barrel 20, the second member 80 is moved to the 

first position illustrated in Fig. 13(A) from the second 

position illustrated in Fig. 13(B) with the elasticity of 

the elastic pieces 82, and covers the tip 18 of the hollow 

needle 17. When the second member 80 is moved to the first 

position, the elastic pieces 82 abut on the pair of convex 

portions 76. Thus, the movement of the second member 80 

beyond the first position is restrained. 

[0099] 

Next, an operation of the connection device 24 when the 
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connection device 24 is discarded is described with 

reference to Fig. 13. After a series of operations for 

obtaining PRP (Fig. 9) are completed, the second member 80 

at the first position illustrated in Fig. 13(A) is moved in 

the first direction 101 with respect to the first member 70 

by a user. The user moves the second member 8 0 with respect 

to the first member 70 by holding the cylinder portion 81, 

and then pulling the same in the first direction 101 or 

pressing the elastic pieces 82 in the first direction 101, 

for example. When the second member 80 is moved, the 

elastic pieces 82 pass through between the pair of convex 

portions 76 by the elastic deformation of the elastic pieces 

82 or the elastic deformation of the convex portions 76. 

Due to the fact that the elastic pieces 82 pass through 

between the pair of convex portions 7 6, the second member 80 

is fixed to the first member 70 (Fig. 13(C)). The 

connection device 24 is discarded in this state. 

[0100] 

[Effects] 

In this modification, since the hollow needle 17 is 

formed in the connection device 24, it is not necessary to 

pass the hollow needle 17 into the connection device 24. 

Moreover, when the connection device 24 is not inserted into 

the internal space of the syringe barrel 20, the tip 18 of 

the hollow needle 17 is in the second member 80 and when the 
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connection device 24 is inserted into the syringe barrel 20, 

the tip 18 of the hollow needle 17 is in the syringe barrel 

20. Therefore, in a series of operations for obtaining PRP, 

a user can be prevented from accidentally pricking the user 

with the hollow needle 17. 

[0101] 

Moreover, in this modification, since the second member 

80 can be fixed to the first member 70 when discarding the 

connection device 24, a possibility that the tip 18 of the 

hollow needle 17 is accidentally exposed in the discarded 

connection device 24 can be reduced. 

[0102] 

This modification describes the example in which the 

elastic pieces 82 are provided in such a manner as to abut 

on the edge of the opening 22 of the syringe barrel 20 when 

the tip of the cylinder portion 81 abuts on the bottom 

surface of the screw hole 38 of the gasket 35. However, the 

elastic pieces 82 may be provided in such a manner as to 

abut on the edge of the opening 22 of the syringe barrel 20 

before the cylinder portion 81 abuts on the bottom surface 

of the screw hole 38. 

[0103] 

[Modification 2] 

This modification describes a connection device 34 

illustrated in Fig. 15. In the following description, those 
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having the same configurations as those of the connection 

device 14 and the connection device 24 are denoted by the 

same reference numerals. 

[0104] 

The connection device 34 has a first member 90, a 

second member 110, a hollow needle 17, and a hub 42. The 

first member 90 is a member which holds the hollow needle 17 

and the hub 42. The second member 110 is a member which 

covers a tip 18 of the hollow needle 17. 

[0105] 

[First member 90] 

The first member 90 is a resin molded article of 

polypropylene or the like having a cylinder portion 92 

having a cylindrical shape and elastic portions 93 extended 

from the cylinder portion 92. Therefore, the elastic 

portions 93 can be elastically deformed. The following 

description is given while defining a direction parallel to 

the central axis line of the cylinder portion 92 as an axial 

direction 100, one direction of the axial direction 100 as a 

first direction 101, the other direction as a second 

direction 102, and the circumferential direction of the 

cylinder portion 92 as a circumferential direction 103. The 

axial direction 100 is equivalent to the longitudinal 

direction. 

[0106] 
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The hub 42 is inserted into the internal space 

(equivalent to the first internal space) of the cylinder 

portion 92 from an opening on a side in the second direction 

102 of the cylinder portion 92 and is attached to the first 

member 90. 

[0107] 

The first member 90 is moved relative to the second 

member 110 in the axial direction 100 in the internal space 

(equivalent to the second internal space) of a base 111 of 

the second member 110 as described later. 

[0108] 

As illustrated in Fig. 17, the cylinder portion 92 has 

a pair of through-holes 94. The pair of through-holes 94 

penetrate the cylinder portion 92 at positions facing each 

other in the radial direction of the cylinder portion 92. 

The through-holes 94 are formed at almost the central 

portion in the axial direction 100 of the cylinder portion 

92. When the connection device 34 is discarded, engagement 

convex portions 123 of the second member 110 are fitted into 

the through-holes 94. Thus, the first member 90 is fixed to 

the second member 110. The through-holes 94 are equivalent 

to the engagement concave portion. 

[0109] 

As illustrated in Fig. 15, the elastic portion 93 has a 

flange 95, a projection piece 96, and a pair of bosses 97. 
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The flange 95 is projected in the radial direction from the 

end on a side in the second direction 102 of the outer 

circumferential surface of the cylinder portion 92. As 

illustrated in Fig. 18(B), the flange 95 abuts on the base 

111 of the second member 110, and restrains relative 

movement in the axial direction 100 of the first member 90 

and the second member 110. 

[0110] 

As illustrated in Fig. 15, the projection pieces 96 are 

projected in the first direction 101 from the flange 95. In 

the relative movement of the first member 90 and the second 

member 110, the projection pieces 96 slide on inclines 113 

of the second member 110 to be elastically bent. The bent 

projection pieces 96 elastically energize the second member 

110 in the first direction 101 with respect to the first 

member 90. 

[0111] 

The pair of bosses 97 are projected in the 

circumferential direction 103 from both side surfaces in the 

circumferential direction 103 at the tips of the projection 

pieces 96. As illustrated in Fig. 18(A), the bosses 97 abut 

on elastic pieces 121 of the second member 110, and 

restrains relative movement in the axial direction 100 of 

the first member 90 and the second member 110. 

[0112] 
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The first member 90 is restrained from moving relative 

to the second member 110 by the abutting of the bosses 97 on 

the elastic pieces 121 and the abutting of the flange 95 on 

the base 111. Therefore, the moving range of the first 

member 90 to the second member 110 in the axial direction 

100 is within the range of a length L8 (Fig. 15) of the 

projection pieces 96 in the axial direction 100. The length 

L8 of the projection pieces 96 is made longer than a 

thickness T (Fig. 3) of a gasket 35 in such a manner that 

the tip 18 of the hollow needle 17 can penetrate the gasket 

35 (Fig. 3). 

[0113] 

[Hollow needle 17] 

As illustrated in Fig. 16, the hollow needle 17 is 

connected to the hub 42 at the base end and is projected in 

the first direction 101 from the first member 90. 

[0114] 

[Second member 110] 

As illustrated in Fig. 15, the second member 110 is a 

resin molded article of polypropylene or the like having a 

base 111, four reinforcing ribs 112, a third flange 72, and 

lock mechanisms 120. 

[0115] 

The base 111 has a cylindrical shape extending in the 

axial direction 100. As illustrated in Fig. 17, an internal 
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diameter D12 of the base 111 is made slightly larger than an 

outer diameter D13 of the cylinder portion 92 of the first 

member 90. The cylinder portion 92 is inserted into the 

base 111 from an opening on a side in the second direction 

102 of the base 111. The base 111 is guided in the axial 

direction 100 by the cylinder portion 92. The second member 

110 is moved back and forth relative to the first member 90 

in the axial direction 100 between a first position 

illustrated in Fig. 18(A) and a second position illustrated 

in Fig. 18(B). 

[0116] 

A small diameter portion 43 is provided on an end 

portion on a side in the first direction 101 of 'the base 111. 

As illustrated in Fig. 16, the base 111 is set to a length 

according to the length of the hollow needle 17 in the axial 

direction 100 in such a manner that the small diameter 

portion 43 covers the tip 18 of the hollow needle 17 at the 

first position. 

[0117] 

The reinforcing ribs 112 are projected in the radial 

direction from the outer circumferential surface of the base 

111 and extend in the axial direction 100. The four 

reinforcing ribs 112 are disposed at an interval of 90° in 

the circumferential direction 103. The tip surfaces of 

projections of the reinforcing ribs 112 on a side in the 
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second direction 102 constitute inclines 113 approaching the 

outer circumferential surface of the base 111 toward the 

second direction 102. As illustrated in Fig. 18, when the 

first member 90 and the second member 110 are relatively 

moved in the axial direction 100, the projection pieces 96 

of the first member 90 slide on the inclines 113. 

[0118] 

A pair of lock mechanisms 120 are provided on the end 

on a side in the second direction 102 of the base 111 facing 

each other in the radial direction of the base 111. The 

lock mechanism 120 has the elastic pieces 121, a holding 

portion 122 provided to the elastic pieces 121, and an 

engagement convex portion 123 projected from the holding 

portion 122. 

[0119] 

The elastic piece 121 is constituted in an 

approximately U shape, which is elastically deformed, and 

one end thereof is joined to the base 111 and the other end 

is joined to the holding portion 122. Thus, the elastic 

piece 121 elastically energizes the holding portion 122 to 

the outside in the radial direction of the base 111. The 

elastic piece 121 is equivalent to the energizing portion. 

In more detail, a pair of the elastic pieces 121 are 

provided on both sides of the holding portion 122 in the 

circumferential direction of the second member 110. The 
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holding portion 122 is elastically supported by both the 

pair of elastic pieces 121. 

[0120] 

The elastic pieces 121 of one lock mechanism 120 and 

the elastic pieces 121 of the other lock mechanism 120 are 

separated only by a distance L6 (Fig. 19(A)) in the radial 

direction of the base 111. The distance L6 is made longer 

than a width W2 (Fig. 15) of the projection pieces 96 of the 

first member 90. As illustrated in Fig. 18, the projection 

pieces 96 are extended to the inclines 113 through between 

the pair of elastic pieces 121, and abut on the inclines 113 

at the tip. The distance L6 is made shorter than a distance 

L7 (Fig. 15) between the tips of projections of the pair of 

bosses 97 of the first member 90. As illustrated in Fig. 

18(A), when the first member 90 and the second member 110 

are relatively moved in the axial direction 100, the bosses 

97 abut on the elastic pieces 121, so that the relative 

movement of the first member 90 and the second member 110 is 

restrained. 

[0121] 

As illustrated in Fig. 15, the holding portion 122 is 

provided in the middle of the pair of elastic pieces 121. 

The holding portion 122 has a plate shape along the outer 

circumferential surface of the base 111. The holding 

portion 122 supports the engagement convex portion 123 
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facing the through-hole 94 of the first member 90 in the 

state where the second member 110 is attached to the first 

member 90. The pair of holding portions 122 of the pair of 

lock mechanisms 120 face each other in the radial direction 

of the base 111. When the pair of holding portions 122 are 

held by a user, the elastic pieces 121 are elastically 

deformed, so that the holding portions 122 abut on the outer 

circumferential surface of the base 111 (Fig. 19(B)). 

[0122] 

The engagement convex portions 123 are projected from 

the holding portions 122 toward the central portion of the 

base 111. A pair of notches 114 which are notched from the 

end surface on a side in the second direction 102 are 

provided in the base 111, and the tips of the engagement 

convex portions 123 are located in the notches 114. The 

notches 114 are located between end portions of the sides 

joined to the base 111 of the pair of elastic pieces 121 

which constitute the lock mechanisms 120. More specifically, 

the edge of the notch 114 serves as an end portion of the 

side joined to the base 111 of the elastic piece 121. When 

the holding portions 122 are pressed by a user and the 

holding portions 122 abut on the outer circumferential 

surface of the base 111, the tips of the engagement convex 

portions 123 are projected to the inside of the inner 

circumferential surface of the base 111 (Fig. 19(B)) to be 
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fitted into the through-holes 94 of the first member 90 at 

the first position (Fig. 20(B)). 

[0123] 

As illustrated in Fig. 15, a pair of projections 124 in 

a triangular shape as viewed in plane are projected in the 

circumferential direction 103 from both the side surfaces of 

the engagement convex portions 123 in the circumferential 

direction 103. In more detail, the projections 124 are 

projected from the engagement convex portion 123 to each of 

the pair of elastic pieces 121. When the holding portions 

122 are held by a user and the holding portions 122 abut on 

the outer circumferential surface of the base 111 (Fig. 

19(B)), the pair of projections 124 are caught in the edges 

of the notches 114 of the base 111 (i.e., engage with each 

of the pair of elastic pieces 121), and then latched by the 

base 111. Thus, the first member 90 is fixed to the second 

member 110. The projections 124 are equivalent to the lock 

portion. 

[0124] 

[Operation of connection device 34] 

An operation when the connection device 34 is attached 

to the syringe 12 and inserted into the syringe barrel 20 of 

the syringe 11 is described with reference to Fig. 18 and 

Fig. 21. 

[0125] 
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A user holds the first member 90 in the hand to attach 

the connection device 34 to the syringe 12. In 

manufacturing, the connection device 34 may be attached to 

the syringe 12. 

[0126] 

As illustrated in Fig. 18(A), before the connection 

device 34 is inserted into the syringe barrel 20 of the 

syringe 11, the tip 18 of the hollow needle 17 is covered 

with the second member 110. 

[0127] 

As illustrated in Fig. 21(A), the connection device 34 

attached to the syringe 12 is inserted into the syringe 

barrel 20 of the syringe 11 from the side of the small 

diameter portion 43. Thus, the small diameter portion 43 

abuts on the bottom surface of the screw hole 38 of the 

gasket 35 of the syringe 11. In this state, when the first 

member 90 is pressed by a user through the syringe 12, the 

second member 110 is moved relative to the first member 90 

in the axial direction 100 as illustrated in Fig. 21(B). 

Thus, the tip 18 of the hollow needle 17 is projected from 

the small diameter portion 43 to be stuck into the gasket 35. 

When the first member 90 is further pressed in a downward 

direction, the second member 110 reaches the second position, 

so that the hollow needle 17 penetrates the gasket 35. 

[0128] 
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As illustrated in Fig. 18, when the second member 110 

is moved to the second position from the first position, the 

projection pieces 96 slide on the inclines 113 to be 

elastically bent. The bent projection pieces 96 elastically 

energize the second member 110 in the second direction 102 

with respect to the first member 90. 

[0129] 

When the connection device 34 is removed from the 

syringe barrel 20 of the syringe 11, the second member 110 

is moved in the second direction 102 with respect to the 

first member 90 with the elasticity of the bent projection 

pieces 96 to be returned to the first position. Thus, the 

tip 18 of the hollow needle 17 is covered with the small 

diameter portion 43. 

[0130] 

Next, an operation for discarding the connection device 

34 is described with reference to Fig. 20. After a series 

of operations for obtaining PRP (Fig. 9) are completed, the 

pair of holding portions 122 are held by a user. Thus, the 

lock mechanisms 120 are moved to a position illustrated in 

Fig. 20(B) and 20(D) from a position illustrated in Fig. 

20(A) and 20(C) by the elastic deformation of the elastic 

pieces 121. Thus, the engagement convex portions 123 of the 

lock mechanisms 120 are fitted into the through-holes 94 of 

the first member 90, and the projections 124 are caught in 
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the edges of the notches 114 (Fig. 19(A)). More 

specifically, the pair of projections 124 and end potions of 

the sides joined to the base 111 of the pair of elastic 

pieces 121 are engaged with each other. Thus, the first 

member 90 is fixed to the second member 110 in the state 

where the second member 110 accommodates the tip 18 of the 

hollow needle 17. The connection device 34 is discarded in 

this state. 

[0131] 

[Effects] 

In this modification, since the hollow needle 17 is 

provided in the connection device 34, it is not necessary to 

pass the hollow needle 17 into the connection device 34. 

Moreover, the tip 18 of the hollow needle 17 is in the 

second member 60 and abuts on the gasket 35 until the 

connection device 34 is inserted into the internal space of 

the syringe barrel 20 and abuts on the gasket 35 and the tip 

18 of the hollow needle 17 is in the syringe barrel 20 after 

the connection device 34 abuts on the gasket 35, and is 

further pressed into the internal space of the syringe 

barrel 20. Therefore, in a series of operations for 

obtaining PRP, a user can be prevented from accidentally 

pricking the user with the hollow needle 17. 

[0132] 

Moreover, in this modification, since the first member 
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90 can be fixed to the second member 110 by the lock 

mechanisms 120 when discarding the connection device 34, a 

possibility that the tip 18 of the hollow needle 17 is 

accidentally exposed in the discarded connection device 34 

is reduced. 

[0133] 

[Modification 3] 

This modification describes a connection device 34A 

illustrated in Fig. 22. In the following description, those 

having the same configurations of the connection devices 14, 

24, and 34 are denoted by the same reference numerals. In 

more detail, in the connection device 34A according to 

Modification 3, the configuration of a lock mechanism 130 

described later is different from that in the connection 

device 34 according to Modification 2 and the other 

configurations are the same as those of the connection 

device 34 according to Modification 2. Therefore, the 

following description is given with reference to some of the 

drawings of Modification 2. 

[0134] 

The connection device 34A has a first member 90, a 

second member 110A, a hollow needle 17, and a hub 42. The 

first member 90 is a member which holds the hollow needle 17 

and the hub 42. The second member 110A is a member which 

covers a tip 18 of the hollow needle 17. 
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[0135] 

[First member 90] 

The first member 90 illustrated in Fig. 22 is 

constituted by a cylinder portion 92 and elastic portions 93 

as in Modification 2 and the hub 42 is attached to an 

opening on a side in the second direction 102 of the 

cylinder portion 92. The first member 90 is moved relative 

to the second member 110A in the axial direction 100 in the 

internal space (equivalent to the second internal space) of 

the base 111 of the second member 110A as described later. 

Into through-holes 94 provided at almost the center of the 

cylinder portion 92 in the axial direction 100, engagement 

convex portions 133 of the second member 110A are fitted 

when the connection device 34A is discarded as in 

Modification 2. Thus, the first member 90 is fixed to the 

second member 110A. The through-holes 94 are equivalent to 

the engagement concave portions. 

[0136] 

The elastic portion 93 illustrated in Fig. 22 has a 

flange 95, a projection pieces 96, and a pair of bosses 97 

as in Modification 2. As illustrated in Fig. 23(B), the 

flange 95 abuts on the base 111 of the second member 110A, 

and restrains relative movement in the axial direction 100 

of the first member 90 and the second member 110A. 

[0137] 
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As illustrated in Fig. 23(A) and Fig. 23(B), the 

projection pieces 96 slide on inclines 113 of the second 

member 110A to be elastically bent in the relative movement 

of the first member 90 and the second member 110A. The bent 

projection pieces 96 elastically energize the second member 

110A in the first direction 101 with respect to the first 

member 90. As illustrated in Fig. 23(A), the bosses 97 abut 

on the elastic pieces 131 of the second member 110A, and 

restrain relative movement in the axial direction 100 of the 

first member 90 and the second member 110A. 

[0138] 

The first member 90 is restrained from the relative 

movement to the second member 110A by the abutting of the 

bosses 97 and the elastic pieces 131 on the abutting of the 

flange 95 on the base 111. Therefore, the moving range to 

the second member 110A of the first member 90 in the axial 

direction 100 is within the range of a length L8 (Fig. 22) 

of the projection pieces 96 in the axial direction 100. The 

length L8 of the projection pieces 96 is made longer than a 

thickness T (Fig. 3) of a gasket 35 in such a manner that 

the tip 18 of the hollow needle 17 can penetrate the gasket 

35 (Fig. 3). 

[0139] 

[Second member 11OA] 

As illustrated in Fig. 22, the second member 110A is a 
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resin molded article of polypropylene or the like having a 

base 111, four reinforcing ribs 112, a third flange 72, and 

lock mechanisms 130. The configurations of the base 111, 

the four reinforcing ribs 112, and the third flange 72 are 

the same as those of Modification 2. 

[0140] 

A pair of lock mechanisms 130 are provided on the end 

on a side in the second direction 102 of the base 111 facing 

each other in the radial direction of the base 111. The 

lock mechanism 130 has the elastic pieces 131, a holding 

portion 132 provided to the elastic pieces 131, and an 

engagement convex portion 133 projected from the holding 

portion 132. 

[0141] 

A pair of the elastic piece 131 are provided on both 

sides of the holding portion 132 in the circumferential 

direction 103 of the second member 110A. One of the pair of 

elastic pieces 131 is formed into an almost U shape, which 

is elastically deformed, and one end thereof is joined to 

the base 111 and the other end is joined to the holding 

portion 132. More specifically, the elastic pieces 131 

elastically energize the holding portion 132 to the outside 

in the radial direction of the base 111. The elastic pieces 

131 are equivalent to the energizing portion. In contrast 

thereto, the other one of the pair of elastic pieces 131 is 
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joined only to the base 111 and is separated from the 

holding portion 132. More specifically, the holding portion 

132 is elastically supported by only one of the pair of 

elastic pieces 131. 

[0142] 

The elastic pieces 131 of one lock mechanism 130 and 

the elastic pieces 131 of the other lock mechanism 130 are 

separated from each other only by a distance L6 (Fig. 24(A)) 

in the radial direction of the base 111. The distance L6 is 

made longer than a width W2 (Fig. 15) of the projection 

pieces 96 of the first member 90. As illustrated in Fig. 23, 

the projection pieces 96 are extended to inclines 113 

through between the pair of elastic pieces 131, and abut on 

the inclines 113 at the tip. The distance L6 is made 

shorter than a distance L7 (Fig. 15) between the tips of 

projections of the pair of bosses 97 of the first member 90. 

As illustrated in Fig. 23(A), when the first member 90 and 

the second member 110A are relatively moved in the axial 

direction 100, the bosses 97 abut on the elastic pieces 131, 

so that the relative movement of the first member 90 and the 

second member 110A is restrained. 

[0143] 

As illustrated in Fig. 22, the holding portion 132 is 

provided in the middle of the pair of elastic pieces 131. 

The holding portion 132 has a plate shape along the outer 
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circumferential surface of the base 111. The holding 

portion 132 supports the engagement convex portion 133 

facing the through-hole 94 of the first member 90 in the 

state where the second member 110A was attached to the first 

member 90. The pair of holding portions 132 of the pair of 

lock mechanisms 130 face each other in the radial direction 

of the base 111. When the pair of holding portions 132 are 

held by a user, the elastic piece 131 are elastically 

deformed, so that the holding portions 132 abut on the outer 

circumferential surface of the base 111 (Fig. 24(B)). 

[0144] 

The engagement convex portions 133 are projected from 

the holding portions 132 toward the central portion of the 

base 111. A pair of notches 114 which are notched from the 

end surface on a side in the second direction 102 are 

provided in the base 111, and the tips of the engagement 

convex portions 133 are located in this notches 114. The 

edge of the notch 114 in Modification 3 serves as an end 

portion of the other one of the pair of elastic pieces 131 

(i.e., the elastic piece 131 which does not support the 

holding portion 132). When the holding portions 132 are 

pressed by a user, and the holding portions 132 abut on the 

outer circumferential surface of the base 111, the tips of 

the engagement convex portions 133 are projected to the 

inside of the inner circumferential surface of the base 111 
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(Fig. 24(B)), and are fitted into the through-holes 94 of 

the first member 90 at the first position (Figs. 25(B), 

25(D)). 

[0145] 

As illustrated in Fig. 22, projections 134 in a 

triangular shape as viewed in plane are projected in the 

circumferential direction 103 from one side surface of the 

engagement convex portions 133 in the circumferential 

direction 103. In more detail, the projections 134 are 

projected from the engagement convex portions 133 toward the 

other one of the pair of elastic pieces 131 (i.e., the 

elastic piece 131 which does not support the holding portion 

132) . When the holding portions 132 are held by a user, and 

the holding portions 132 abut on the outer circumferential 

surface of the base 111 (Fig. 24(B)), the projections 134 

are caught in the edges of the notches 114 of the base 111 

(i.e., engaged with the other elastic piece 131), and are 

latched by the base 111. Thus, the first member 90 is fixed 

to the second member 110A. The projections 134 are 

equivalent to the lock portion. 

[0146] 

An operation when discarding the connection device 34A 

is described with reference to Fig. 25. After a series of 

operations for obtaining PRP (Fig. 9) are completed, the 

pair of holding portions 132 are held by a user. Thus, the 
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lock mechanisms 130 are moved to a position illustrated in 

Fig. 25(B) and 25(D) from a position illustrated in Fig. 

25(A) and 25(C) by the elastic deformation of the elastic 

pieces 131. Thus, the engagement convex portions 133 of the 

lock mechanisms 130 are fitted into the through-holes 94 of 

the first member 90, and the projections 134 are caught in 

the edges of the notches 114 (Fig. 24(B)). In more detail, 

the projections 134 and the other elastic pieces 131 are 

engaged with each other. Thus, the first member 90 is fixed 

to the second member 110A in the state where the second 

member 110A accommodates the tip 18 of the hollow needle 17. 

The connection device 34A is discarded in this state. 

[0147] 

[Effects] 

In this modification, since the hollow needle 17 is 

provided in the connection device 34A, it is not necessary 

to pass the hollow needle 17 into the connection device 34A. 

Moreover, the tip 18 of the hollow needle 17 is in the 

second member 60 and abuts on the gasket 35 until the 

connection device 34A is inserted into the internal space of 

the syringe barrel 20 and abuts on the gasket 35. The tip 

18 of the hollow needle 17 is in the syringe barrel 20 after 

the connection device 34A abuts on the gasket 35, and is 

further pressed into the internal space of the syringe 

barrel 20. Therefore, in a series of operations for 
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obtaining PRP, a user can be prevented from accidentally 

pricking the user with the hollow needle 17. 

[0148] 

Moreover, in this modification, since the first member 

90 can be fixed to the second member 110A by the lock 

mechanisms 130 when discarding the connection device 34A, a 

possibility that the tip 18 of the hollow needle 17 is 

accidentally exposed in the discarded connection device 34A 

is reduced. 

[0149] 

[Other modifications] 

The embodiment and the modifications described above 

describe the examples in which the cylinder portion 61 and 

the elastic portions 63, the cylinder portion 81 and the 

elastic pieces 82, and the cylinder portion 92 and the 

elastic portions 93 are integrally molded with resin 

materials. However, a plate spring may be provided in place 

of the elastic portions 63, the elastic pieces 82, or the 

elastic portions 93. The plate spring is formed into the 

same shape as that of the elastic portions 63, the elastic 

pieces 82, or the elastic portions 93, and is stuck to the 

cylinder portion 61, the cylinder portion 81, or the 

cylinder portion 92. 

[0150] 

The embodiment and the modifications described above 
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describe the examples in which the hub 42 is attached to the 

first members 40, 70, and 90. However, a connection portion 

attached to and detached from the port 21 of the syringe 

barrel 20 may be directly formed in the first members 40, 70, 

and 90 by molding in place of the hub 42. Moreover, a hub 

having a screw hole into which the port 21 is screwed may be 

used in place of the hub 42 into which the port 21 is press-

fitted. 

Reference Signs List 

[0151] 

10 Blood component separation apparatus 

11, 12, 13 Syringe 

14, 24, 34, 34A Connection device 

16 Cap 

17 Hollow needle 

20 Syringe barrel 

21 Port 

25 Plunger 

35 Gasket 

40, 70, 90 First member 

42 Hub 

49, 113 Inclines 

51 Concave portion (engagement portion) 

60, 80, 110, 110A Second member 

64, 96 Projection piece 
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73 Long hole 

7 6 Convex portion (engagement portion) 

82 Elastic piece 

94 Through-hole (engagement concave portion) 

120, 130 Lock mechanism 

121, 131 Elastic piece (energizing portion) 

122, 132 Holding portion 

123, 133 Engagement projection portion 

124, 134 Projection (lock portion) 

PRP Platelet rich plasma 
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CLAIMS 

[Claim 1] 

A connection device, comprising: 

5 a first member in a tube shape having a first internal 

space which extends in a longitudinal direction and opens 

to both end sides; 

a hollow needle having a hub connectable to a port of 

a syringe provided on a base end side of the first member 

10 and extending from the hub to a tip side in the first 

internal space of the first member; and 

a second member which has a second internal space 

which extends in the longitudinal direction and opens to 

both end sides, which is provided on a tip side of the 

15 first member by continuously connecting the second internal 

space to the first internal space, and which can move 

relative to the first member in the longitudinal direction, 

wherein 

the second member can move to a first position where a 

20 tip of the hollow needle is accommodated in the second 

internal space and a second position where the tip of the 

hollow needle is exposed from the second internal space and 

is elastically energized to the first position side 

relative to the first member, 

25 tapered inclines which outwardly spread toward a base 

end side are provided on an outer wall on a tip side of the 

first member, 
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the second member is provided with projection pieces 

which are extended in the longitudinal direction toward the 

inclines and can be elastically deformed in such a manner 

as to outwardly spread by abutting of a tip side on the 

5 inclines, and 

the second member is elastically energized to the 

first position side by restoring force of the elastically 

deformed projection pieces. 

10 [Claim 2] 

The connection device according to Claim 1, wherein 

the first member is provided with lock mechanisms which fix 

the second member in such a manner that the second member 

does not move from the first position. 

15 

[Claim 3] 

The connection device according to Claim 1, wherein 

engagement portions with which a tip side of the 

projection pieces can engage are provided on a tip side of 

20 the inclines of the first member, and the second member is 

fixed to the first position by engagement of the projection 

pieces with the engagement portions. 

[Claim 4] 

25 A connection device, comprising: 

a first member in a tube shape having a first internal 

space which extends in a longitudinal direction and opens 
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to both end sides; 

a hollow needle having a hub connectable to a port of 

a syringe provided on a base end side of the first member 

and extending from the hub to a tip side in the first 

5 internal space of the first member; and 

a second member which has a second internal space 

which extends in the longitudinal direction and opens to 

both end sides, which is provided on a tip side of the 

first member by continuously connecting the second internal 

10 space to the first internal space, and which can move 

relative to the first member in the longitudinal direction, 

wherein 

the second member can move to a first position where a 

tip of the hollow needle is accommodated in the second 

15 internal space and a second position where the tip of the 

hollow needle is exposed from the second internal space and 

is elastically energized to the first position side 

relative to the first member, 

long holes which extend in the longitudinal direction 

20 are formed in an outer wall on the tip side of the first 

member, 

the second member is provided in such a manner that a 

tip side can move into/out of the first internal space of 

the first member, in which elastic pieces extended from a 

25 base end side are extended to an outside of the first 

member through the long holes, and are elastically deformed 

to be connected to the side of the first member, 
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the second member is elastically energized to the 

first position side by restoring force of the elastically 

deformed elastic pieces. 

5 [Claim 5] 

The connection device according to Claim 4, wherein 

engagement portions with which the elastic pieces can 

engage are provided in the long holes of the first member 

and the second member is fixed to the first position by 

10 engagement of the elastic pieces with the engagement 

portions. 

[Claim 6] 

A connection device, comprising: 

15 a first member in a tube shape having a first internal 

space which extends in a longitudinal direction and opens 

to both end sides; 

a hollow needle having a hub connectable to a port of 

a syringe provided on a base end side of the first member 

20 and extending from the hub to a tip side in the first 

internal space of the first member; and 

a second member which has a second internal space 

which extends in the longitudinal direction and opens to 

both end sides, which is provided on a tip side of the 

25 first member by continuously connecting the second internal 

space to the first internal space, and which can move 

relative to the first member in the longitudinal direction, 
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wherein 

the second member can move to a first position where a 

tip of the hollow needle is accommodated in the second 

internal space and a second position where the tip of the 

5 hollow needle is exposed from the second internal space and 

is elastically energized to the first position side 

relative to the first member, 

tapered inclines which outwardly spread toward a tip 

side are provided on an outer wall on a base end side of 

10 the second member, 

the first member is provided with projection pieces 

which are extended toward the inclines in the longitudinal 

direction and can be elastically deformed in such a manner 

as to outwardly spread by abutting of the tip side on the 

15 inclines, and 

the second member is elastically energized to the 

first position side by restoring force of the elastically 

deformed projection pieces. 

20 [Claim 7] 

The connection device according to Claim 6, wherein 

engagement concave portions are provided in an outer 

wall of the first member, and 

the second member is provided with engagement convex 

25 portions which can engage with the engagement concave 

portions, energizing portions which elastically energize 

the engagement convex portions to a side where the 
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engagement convex portions do not engage with the 

engagement concave portions, and lock portions which fix 

the engagement convex portions to a position where the 

engagement convex portions engage with the engagement 

5 concave portions against energization force caused by the 

energizing portions, 

wherein the second member is fixed to the first 

position by engagement of the engagement concave portions 

with the engagement convex portions. 

10 

[Claim 8] 

The connection device according to Claim 7, wherein 

the second member is provided with holding portions 

which support the engagement convex portions facing the 

15 engagement concave portions, 

a pair of the energizing portions are provided on both 

sides of the holding portions and elastically support the 

holding portions by the pair of energizing portions, and 

the lock portions are projected toward both the pair 

20 of energizing portions from the engagement convex portions 

and engage with both the pair of energizing portions to 

thereby fix the engagement convex portions to the position 

where the engagement convex portions engage with the 

engagement concave portions. 

25 

[Claim 9] 

The connection device according to Claim 7, wherein 
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the second member is provided with holding portions 

which support the engagement convex portions facing the 

engagement concave portions, 

a pair of the energizing portions are provided on both 

5 sides of the holding portions and elastically support the 

holding portions by one of the pair of energizing portions, 

and 

the lock portions are projected toward the other one 

of the pair of energizing portions from the engagement 

10 convex portions and engage with the other one of the 

energizing portions to thereby fix the engagement convex 

portions to the position where the engagement convex 

portions engage with the engagement concave portions. 

15 [Claim 10] 

A blood component separation apparatus, comprising: 

the connection device according to any one of Claims 1 

to 9; 

a first syringe having a first syringe barrel into 

20 which a tip side of the connection device is inserted, a 

first gasket which is moved back and forth in the first 

syringe barrel, and a plunger which is attached to and 

detached from the first gasket; 

a cap which seals a first port of the first syringe 

25 barrel; and 

a second syringe having a second port to which the 

connection device is attached, wherein 
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when the second member of the connection device 

reaches a second position, the hollow needle exposed from 

the second internal space can penetrate the first gasket. 


