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(57) ABSTRACT 

A fluid medicament injection device is provided which 
has a housing, a chamber in the housing, a metallic 
filter dividing the chamber into forward and rearward 
portions, and a needle mounted for movement relative 
to the filter. In one position of the needle, it is in 
direct fluid communication with the forward portion 
of the chamber so that fluid flowing between the for 
ward and rearward chamber portions is filtered by the 
filter, and in another position, the needle by-passes the 
forward chamber portion and the filter, and is in 
direct fluid communication with the rearward 
chamber portion. 

20 Claims, 7 Drawing Figures 
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NECTION APPARATUS WITH FILTER 

BACKGROUND OF THE INVENTION 

This invention relates to medicament injection de 
vices, and more particularly to a medicament injection 
syringe apparatus. 
Conventionally, the distal end of a hypodermic nee 

dle of an injection device, such as a hypodermic sy 
ringe, is inserted through an enclosure member of an 
ampule containing medicament to draw medicament 
into the barrel portion of the syringe. Such enclosure 
members are often relatively thick rubber plug mem 
bers. One serious problem in the use of conventional 
hypodermic syringes is that the needle as it passes 
through the rubber plug sometimes causes a coring 
thereof and there is the danger of particles of such cor 
ing entering into the medicament as it is drawn into the 
syringe. In addition to such particles, there is the dan 
ger that other debris or contaminations, such as crystal 
lized medicament, may be passed into the syringe. 
Thus, the danger of injecting foreign particles or con 
taminations into the patient when using conventional 
hypodermic syringes under certain circumstances has 
been present. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a medicament injection device which substan 
tially obviates the above mentioned disadvantages. 
A specific object of the present invention is to pro 

vide a hypodermic injection device which substantially 
obviates the possibility of injecting contaminants into 
a patient. 
Another object is to provide a novel hypodermic sy 

ringe having filter means for preventing the injection of 
undesirable particles into the patient. 

Still another object is to provide a novel filter unit 
readily connectable between a syringe and a needle for 
filtering medicament. 

In accordance with one form of the present inven 
tion, medicament syringe apparatus is provided which 
includes a housing having a chamber, a filter member 
in the chamber, and a cannula, the cannula and filter 
being relatively movable whereby the cannula, when in 
one position, has an opening in the chamber at one side 
of the filter member, and in another position, the open 
ing in the cannula is on the other side of the filter mem 
ber. 
These, as well as other features and advantages of the 

present invention will become apparent from the fol 
lowing detailed description and accompanying draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. is a longitudinal sectional view of a hypoder 
mic syringe in accordance with one embodiment of 
present invention; 
FIG. 2 is a sectional view of the hypodermic syringe 

of FIG. 1 showing the hypodermic needle in by-passing 
relation with the filter; 
FIG. 3 is an enlarged cross-sectional view taken along 

line 3-3 of FIG. 1; 
FIG. 4 is a longitudinal sectional view, with parts bro 

ken away, of a hypodermic syringe illustrating a modi 
fied embodiment according to the present invention; 
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2 
FIG. 5 is a sectional view of the hypodermic syringe 

of FIG. 4, but with the needle in by-passing relation 
with the filter; 
FIG. 6 is an enlarged cross-sectional view of the prox 

imal end portion of the needle of FIG. 4; and 
FIG. 7 illustrates medicament syringe apparatus in 

accordance with still another embodiment of the pres 
ent invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawing, and particularly to 
FIGS. 1, 2 and 3, there is shown a medicament injec 
tion apparatus in the form of a hypodermic syringe 10 
in accordance with a preferred embodiment of the in 
vention. The hypodermic syringe 10 is shown including 
a syringe 12 having a transparent housing or barrel 14 
and a plunger assembly 16 reciprocal in the barrel 14, 
a selectively movable needle and hub assembly 18, and 
a filter member 20 disposed in the barrel 14. 
The plunger 16 includes a plunger rod 21 and a pis 

ton 22 connected to the forward or right-hand end 
thereof and which is in sealing, sliding engagement with 
the bore or chamber 23 of the barrel 14. The rod 21 is 
provided at the rearward or left-hand end with an en 
larged plunger end 21a adapted to be engaged by the 
thumb. The piston 22 is preferably formed of rubber or 
the like. The barrel 14 is provided with a connector end 
portion 25 shown as an integral, longitudinally extend 
ing, distal end portion which is adapted to receive a hub 
27 of the hub and needle assembly 18. A cannula, 
shown as a hypodermic needle 28, is fixed to the hub 
27 in any suitable or conventional manner, and it ex 
tends through the hub and into an axially extending 
opening 29 in the forward end portion 25 of the barrel. 
Hub 27 is provided with an annular bead or rib 30 
formed on the internal surface thereof which, in FIG. 
1, is disposed between a pair of spaced external annular 
ribs 31 and 32 on the end portion 25 to predetermi 
nately position the needle hub assembly 18 with respect 
to the barrel 14 and filter 20. The hub 27 is, of course, 
connected in sealing or fluid-tight engagement with the 
barrel. Another annular rib 33 is provided on end por 
tion 25 for locating the assembly 18 in its second posi 
tion, as will be explained hereinafter. Needle 28 is 
shown pointed at the opposite end portions 34 and 35, 
the ends being shown beveled. The needle 28 has a 
lumen extending between the opposite ends thereof 
with an inner opening 34a at the rearward or proximal 
end portion 34, and an outer opening 35a at the for 
ward or distal end portion 35. 
The filter member 20 is shown disposed in the barrel 

chamber 23 and divides the chamber 23 into rearward 
or proximal, and forward or distal, chamber portions, 
indicated respectfully at 23a and 23b. The filter mem 
ber 20 includes a disc or annular plate element 40 
formed of a filtering material and having a central aper 
ture or opening 42 in aligned relation with needle 28 
and which receives a seal or relatively thin plug mem 
ber 44. Seal member 44 is formed of a suitable material 
such as rubber which will not break away or core when 
pierced by the needle 28. Seal member 44 is shown 
having a peripheral groove 46 which receives the inner 
wall of opening 42 in tight frictional engagement to se 
cure the seal in the opening 42. 
The material forming filter element 40, while it may 

be formed of any suitable material that will provide ad 
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equate filtering, is preferably formed of a metallic ma 
terial, for example, a material formed of metal fibers 
bonded together, for example, by a sintering process, 
and then cut to the desired configuration. Depending 
upon the desired filtering characteristics, such materi 
als as wire mesh, sintered powder, collimated metal 
type sheet, or the like, or non-metallic materials, can be 
used. 

Filter member 20 is secured in the forward end of the 
bore 23 with the outer periphery thereof in fluid tight 
engagement with the bore walls. In the illustrated em 
bodiment, the outer periphery of the filter member 20 
is circular and of a predetermined dimension relative to 
the bore 23 such that, when inserted from the open end 
of barrel 14 during assembly of the syringe, it is slidable 
into the bore 23 and has a tight friction fit therewith. 
The filter member bottons against the radially in 
wardly inclined or conical forward portion of the bar 
rel, indicated at 47, and which connects the main cylin 
drical barrel portion with the end portion 25. In this 
way, the filter member 20 remains in place adjacent the 
forward or right end of bore 23. 

In operation, with the hub and needle assembly i8 
positioned as shown in FIG. 1 and with the plunger as 
sembly 16 in a forward position in the barrel, the distal 
end portion 35 of needle 28 is inserted, for example, 
into a vial of liquid medicament, and the piston 22 is 
retracted or moved rearwardly in bore 23 toward the 
left end thereof. Medicament is drawn up through the 
needle lumen into forward chamber portion 23b, 
through the filter element 40, and into the rearward 
chamber portion 23a, in response to the negative pres 
sure in the barrel produced by the rearward movement 
of the plunger piston 22. In this way, the medicament 
is filtered by filter member 20 to provide a filtered me 
dicament in the chamber portion 23a, which chamber 
portion serves as a reservoir chamber. Any foreign par 
ticles or other contamination will remain in the cham 
ber portion 23b or be trapped by the filter member. 
Thus in FIG. 1, the proximal end 34 of needle 28 is in 
the chamber portion 23b on the distal side of filter 
member 20, the needle lumen being in direct or unob 
structed communication with the chamber portion 23b 
and opening 29 which is part of chamber portion 23b 
in the illustrated embodiment, so that the needle lumen 
is in series fluid communication with the chamber 23b, 
the filter member 20, and the reservoir chamber por 
tion 23a. 
When it is desired to discharge the filtered medica 

ment from the reservoir chamber 23a, for example, to 
inject such medicament into a patient, the hub and nee 
dle assembly E8 is first grasped and moved rearwardly 
relative to the syringe 2 to position the assembly 18 as 
indicated in F.G. 2. Et is seen that the annular rib 30 of 
the hub 27 is moved over annular rib 32 and 33 on the 
barrel extension 25. Thus, in F.G. 2, the needle and 
hub assembly is positioned with the needle piercing the 
seal member 44 of the filter member 20 and in fluid 
flow by-passing relation with the filter member so that 
the proximal end opening 34a of the needle lumen is 
disposed in the reservoir chamber portion 23a in direct 
fluid communication with the filtered medicament. 
When the outer distal end opening 35a of needle 28 is 
inserted, for example, in a patient, and a force applied 
to the rearward end of the plunger assembly 16, piston 
22 moves forwardly in the barrel bore 23 forcing the 
filtered fluid medicament from the chamber portion 
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4. 
23a into the opening 34a of the needle, through the 
needle lumen, and out the end opening 35a and into the 
patient. 

In the embodiment illustrated in FGS. , 2 and 3, the 
barrel 4 and the hub 27 are shown formed of a plastic 
material and are of the disposable type. Also, the nee 
dle and hub assembly 18 is of the removable type which 
is readily slipped onto or removed from the forward 
end of the barrel. 

Referring now to the embodiment illustrated in FGS. 
4, 5 and 6, a hypodermic syringe 50 is shown including 
a housing or barrel 51 having a metal connector exten 
sion 52 connected to the forward end thereof, a needle 
and hub assembly 54 coupled to the extension 52, and 
a filter member 56 disposed in the barrel 51. The nee 
dle and hub assembly 54 includes a hub 58 and a can 
nula or hypodermic needle 59 having a pointed distal 
end with an opening 60, and a proximal end 61 with an 
opening 62. Opening 62 is formed in the side wall of the 
needle. As seen more clearly in FIG. 6, the proximai 
end of the needle lumen, indicated at 64, is closed by 
a metal plug 63 which may, for example, be welded or 
soldered thereto. Hub 58 is provided with an internal 
annular bead or rib 65 disposed, in FIG. 4, between axi 
ally spaced external annular beads or ribs 66 and 67 on 
the syringe extension 52. 
The filter member 56 is shown as an annular disc 

wedged or positioned in fluid-tight frictional engage 
ment with the inner walls of the barrel bore, indicated 
at 69, to divide the barrel bore into proximal reservoir 
chamber portion 69a and a distal chamber portion 69b. 
In this case, the filter member 56 is provided with an 
opening 70 in aligned relation with needle 59 and 
which is only slightly larger or substantially the same 
size as the outer diameter of the needle. The needle 59 
is slidable in the filter opening 70 and substantially 
closes the opening to substantially prevent fluid from 
flowing therethrough. 

In FIG. 4, the hub and needle assembly 54 is posi 
tioned in a fluid filtering position with the end 6A of the 
needle 59 disposed in filter opening 70 to close the 
same and with the lumen opening 62 disposed within 
the forward chamber 69b and in direct fluid communi 
cation therewith. Thus, if the end opening 60 of needle 
59 is disposed in a fluid medicament and the plunger, 
indicated at 72 in F.G. 4, is moved rearwardly in bore 
69, the negative pressure produced thereby will draw 
fluid into the lumen of the needle 59, out the opening 
62, into forward chamber portion 69b, through the fil 
ter member 56, and into the reservoir chamber portion 
69a of the barrel 5A. The liquid medicament is thus fil 
tered by filter 56, 
When it is desired to dispense the filtered medica 

ment in the chamber portion 69a, for example, to inject 
the same into a patient, the hub 58 is grasped and the 
assembly 54 is moved leftwardly relative to the barre 
51 to move the annular bead 65 over the rearward an 
nular bead 67 on the syringe extension 52 to thereby 
position the hub and needle assembly 54 in a fluid dis 
charge position with needle in fluid-flow by-passing re 
lation with the filter member 56, as shown in FIG.S. In 
this position, the proximal portion of needle 59 is 
moved rearwardly in the central opening 70 in the filter 
member 56 so that the proximal opening 62 of the nee 
dle is rearward of the filter member and disposed in di 
rect communication with the reservoir chamber por 
tion 69a. In this position, the filter opening 70 is also 
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closed by the needle 59. After the needle 59 is inserted 
into the patient, the plunger is moved forwardly in bar 
rel 51 to effect a positive pressure which acts on the fil 
tered medicament in the chamber portion 69a to force 
fluid into the side-wall opening 62 in the needle 59, 
through the needle lumen, and out the distal end open 
ing 60 and into the patient. 

In the embodiment illustrated in FIG. 7, a syringe 80 
is shown having a housing or barrel 81 and a piston as 
sembly 82 with a piston 83 disposed within the barrel 
chamber or bore 84. The syringe has a lower conven 
tional luer type end or tip 85 shown integrally con 
nected therewith and which receives a filter unit, indi 
cated generally at 87, which, in turn, has a needle and 
hub assembly 88 connected thereto. 
The filter unit 87 includes a barrel or housing 90 hav 

ing a chamber 9i dividing it into proximal and distal 
chamber portions 91a and 91b, respectively, by a filter 
member 95 disposed in fixed relation in the chamber 
91. The housing 90 includes a proximal portion 90a 
having a luer opening 96 which slidingly and frictiona 
bly engages the luer tip or end 85 of the syringe barrel 
81, and a distal portion 90b which receives the hub, in 
dicated at 99, of the hub and needle assembly 88. 
The hub and needle assembly 88 includes a hypoder 

mic or hollow needle 100 having its proximal end open 
ing indicated at 102 disposed in the distal chamber por 
tion.9b, as shown in FIG. 7. Assembly 88 is similar to 
assemblies 18 and 54 of the embodiments illustrated in 
FIGS. 1 and 4 and includes an annular rib 103 on the 
inner surface of the hub 99. 
The filter member 95 is shown identical to the filter 

member 20 in the illustrated embodiment of FIG. 1. 
Filter member 95 includes a filter element 104 and a 
central seal member 106 sealing a central opening 
therein. The seal member 106, which may be formed 
of rubber or the like, is adapted to be pierced by the 
proximal pointed end 102 of the needle 100 after medi 
cament fluid has been drawn through filter unit 87 and 
into the barrel bore 84 of the syringe 80. 
During the aspiration of fluid medicament into barrel 

bore 84, fluid flows into the distal end of needle E00, 
through the lumen of the needle, into chamber portion 
91b, through filter element 04, chamber portion 91a, 
and into the bore 84 of the syringe 80. Such fluid flow 
is in response to negative pressures resulting from 
movement of the piston 83 leftwardly, as viewed in 
FIG. 7. 
When it is desired to discharge the filtered medica 

ment from the chamber 84, the hub and needle assem 
bly 88 is moved rearwardly until the annular bead of rib 
103 or hub 99 has moved, from the position shown in 
FIG. 7, over external annular beads, indicated at 108, 
on housing portion 90b of the filter unit 87. As the nee 
dle and hub assembly 88 is moved leftwardly, the inner 
end opening 102 at the proximal end of the needle 
pierces the seal 106 and is disposed in the proximal 
chamber portion 91a and in direct fluid communica 
tion with the filtered medicament in the barrel of the 
syringe 80. Upon movement of the piston 83 right 
wardly, as viewed in FIG. 7, the fluid pressure acting on 
the medicament is forced into the opening 102 in the 
needle lumen so as to move fluid through the lumen 
and out the distal end of the needle. Since needle 100 
is in by-passing relation with the filter member 95, the 
flow of medicament from the barrel 84 to the distal end 
of the needle, of course, by-passes the filter member. 
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6 
The filter unit 87 may be utilized with a conventional 

syringe barrel, such as of the type indicated at 81 in 
FIG. 7, and with a conventional needle and hub assem 
bly of the piercing type, such as indicated at 88. Thus, 
the filter unit 87 can be stored separately and used 
when desired, and may be used with conventional sy 
ringes, and needle and hub assemblies. 

in this illustrated embodiment, the housing of the fil 
tering unit 87 is formed in two parts, 90a and 90b, 
which may be secured together such as by heat sealing 
or welding after the filter member 95 has been disposed 
in the housing portion 90a. In the embodiment illus 
trated in FIG. 7, the syringe barrel 81, the housing 90 
of the filter unit 87, and the hub 99 of the hub and nee 
dle assembly 88 are shown formed of plastic material, 
however, other materials, such as glass and metal, may 
of course be utilized where desired. Also, instead of uti 
lizing the filter 95 and needle 100, a filter and needle 
similar to those shown in the embodiment illustrated in 
FIGS. 4, 5 and 6, may be used in the embodiment of 
FIG. 7 if desired. 

In some cases, the fluid medicament injection appa 
ratus illustrated herein may be operated by drawing un 
filtered medicament into the reservoir chamber portion 
while the needle is positioned in series with proximal 
chamber portion but in by-passing relation with the fil 
ter member (as in FIGS. 2 and 5). Then, relative move 
ment between the filter and needle is effected to locate 
the needle in a position in fluid flow series relation with 
the filter, and distal and proximal chamber portions (as 
in FIGS. 1, 4 and 7). In this case, the medicament flows 
through the filter and then through the needle in re 
sponse to the positive pressure resulting from forward 
plunger movement so that filtering is accomplished 
during the discharge of medicament from the appara 
tus, for example, during the injection thereof into a pa 
tient. 
While there is shown and described preferred forms 

of the invention herein, it will be understood by those 
skilled in the art the various changes and modifications 
thereto may be without departing from the true spirit 
of the invention, the scope of the invention being de 
fined only by the appended claims. 

I claim: 
1. In fluid medicament injection apparatus, the com 

bination comprising housing means having a chamber 
therein, filter means in said chamber for filtering fluid 
medicament flowing therethrough, said filter means di 
viding said chamber into a pair of chamber portions, 
and cannula means having spaced openings therein, 
said filter and cannula means being relatively movable 
to effect the positioning of one of said openings from 
within one of said chamber portions to a location 
within the other of said chamber portions. 

2. The apparatus according to claim 1 wherein said 
filter means has an aperture therein for receiving said 
cannula means. 

3. The apparatus according to claim 2 wherein said 
filter means includes puncturable seal means normally 
closing said aperture and which is punctured by said 
cannula in response to relative movement between said 
filter and cannula means. 

4. The apparatus according to claim 2 wherein said 
cannula means is closed at one end and is sized to move 
in said aperture and substantially close said aperture. 
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5. The apparatus according to claim 4 wherein said 
one opening is disposed in the side wall of said cannula 

2S. 

6. The apparatus according to claim 2 wherein said 
housing means comprises a syringe barrel. 

7. The apparatus according to claim 2 wherein said 
housing means comprises a member having one end 
with an opening adapted to receive one end of a syringe 
barrel, and an opposite end having an opening adapted 
to receive said cannula means. 

8. The apparatus according to claim 1 wherein said 
filter means comprises a filter element of metal. 

9. In fluid medicament injection apparatus, the com 
bination comprising housing means having a fluid 
chamber therein, filter means having an aperture 
therein and disposed in said chamber for filtering fluid 
flowing therethrough, said filter means dividing said 
chamber into distal and proximal chamber portions, 
cannula means, and coupling means connected to said 
cannula means and coupled to said housing means for 
movement relative thereto for selectively positioning 
said cannula means in a first position with said cannula 
means in direct fluid communication with said distal 
chamber and a second position with said cannula 
means in direct fluid communication with said proxi 
mal chamber portion and in fluid by-passing relation 
with said filter means and said distal chamber portion, 
said cannula means being movable in said aperture. 

10. The apparatus according to claim 9 further in 
cluding piston means slidable in said housing means for 
effecting fluid pressure in said chamber. 

11. The apparatus according to claim 10 wherein said 
cannula comprises a hypodermic needle having distal 
and proximal openings respectively disposed in distal 
and proximal end portions thereof, said proximal end 
portion moves in said aperture during movement of 
said cannula from one of said first and second positions 
to the other of said first and second positions. 

12. The apparatus according to claim 11 wherein said 
filter means includes seal means normally closing said 
aperture, and said proximal end portion has a pointed 
end for puncturing said seal means when said proximal 
end portion moves in said aperture. 

13. The apparatus according to claim a wherein the 
proximal end of said proximal end portion is closed, 
said proximal opening is in the side wall of said proxi 
mal end portion, and said needle is sized to maintain 
said aperture substantially closed when said needle is in 
said first position and also when it is in said second po 
sition. 

14. The apparatus according to claim 11 wherein said 
coupling means comprises a hub, said housing means 
comprises a main barrel portion, and a distal extension 
portion having a smaller outer diameter than that of 
said barrel portion for receiving said hub, and a gener 
ally radially inwardly extending portion connected be 
tween said extension portion and said barrel portion, 
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8 
said hub and said extension portion having cooperating 
abuttment means thereon for selectively locating said 
hub relative to said housing means to position said can 
nula selectively in said first and second positions. 

15. The apparatus according to claim 14 wherein said 
filter is disposed in said housing means in engagement 
with the juncture between said barrel and said exten 
sion portions. 

16. A hypodermic syringe comprising a hub, a hypo 
dermic needle fixed to said hub and having distal and 
proximal openings therein, a barrel having a bore, and 
a distal end portion receiving said hub to connect said 
needle in fluid communication with said bore, a filter 
disposed in said bore adjacent to said distal end portion 
and dividing said bore into distal and proximal cham 
bers, said filter having a normally closed aperture 
therein aligned in relation with said needle, said hub 
and said needle being movable relative to said barrel to 
selectively position said proximal opening in said barrel 
on the distal side of said filter with said needle in series 
fluid communication with said distal and proximai 
chambers and said filter, and to position said proximal 
opening in said barrel on the proximal side of said filter 
with said needle extending in said aperture in direct 
fluid communication with said proximal chamber and 
in fluid by-passing relation with said filter and said dis 
tal chamber, and plunger means including piston means 
slidable in said bore for moving fluid through said nee 
dle. 

17. The hypodermic syringe according to claim 16 
further including seal means normally closing said ap 
erture, and wherein said needle pierces said seal means 
when moving from one of said sides of said filter to the 
other of said sides. 

18. The hypodermic syringe according to claim i6 
wherein said aperture is closed by said needle when 
said proximal opening is on said distal side of said filter 
and when it is on said proximal side of said filter. 

19. The hypodermic syringe according to claim 16 
wherein said filter comprises an annular disc-like mem 
ber formed of metallic fibers. 
20. A filter unit for use in filtering fluid medicament 

in medicament injection apparatus comprising a hous 
ing having a chamber, a filter having two faces and 
means for receiving a needle end, said filter being dis 
posed in said chamber dividing said chamber into distal 
and proximal chamber portions respectively adjacent 
said faces, said housing having a proximal end portion 
for coupling a hypodermic syringe barrel thereto in 
fluid communication with the chamber, said housing 
having a distal end portion for sealingly receiving the 
hub of a needle and hub assembly for connecting the 
proximal opening end of the needle of said assembly 
selectively in said distal chamber and said proximal 
chamber. 
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