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ABSTRACT: A hypodermic syringe for medical, dental, or 
veterinary use employing cartridge ampuls of injectable fluid 
arranged to be automatically self-aspirating. A resilient mem 
brane is deflected at the forward end of the ampul rearwardly 
of the ampul each time the syringe plunger is actuated, so that 
upon release of the plunger the membrane is automatically 
resiliently restored to its normal position thereby producing 
conditions of reduced pressure or aspiration within the ampul. 
The membrane is deflected on a stud positioned at the forward 
end of the ampul-receiving cavity in the syringe, or on a mova 
ble flanged tubular element on the ampul adjacent the mem 
brane and projecting forwardly of the ampul. 
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3,583,399 

SELFASPIRATING SYRINGE 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in hypodermic syr 
inges and in particular to a new or improved self-aspirating 
syringe. "Aspiration" is the procedure whereby an operator in 
making an injection determines whether or not the needle is in 
a proper position for injecting to prevent inadvertent deposi 
tion of injection solution directly into a blood vessel which 
could cause untoward patient reaction. After the needle has 
been inserted in the area to be injected, the syringe is manipu 
lated to create a reduced pressure within the fluid to be in 
jected whereby if the needle is uncorrectly positioned, blood 
from the area to be injected is drawn back through the 
hypodermic needle into the syringe where it can be observed 
by the operator. 

DESCRIPTION OF THE PRIOR ART 

In the medical, dental and veterinary fields cartridge ampuls 
of injectable fluid are now commonly used in hypodermic syr 
inges. Such ampuls usually comprise a cylindrical container of 
glass or clear plastics material, the forward end of which is 
Sealed by a rubber membrane and the rear end of which is 
sealed by a rubber piston which is slidable within the body of 
the container. In use such cartridge ampuls are positioned 
within the barrel of a syringe so that the membrane is pierced 
by the rear end of the needle and the rubber piston is ad 
vanced by a thumb-operated plunger to inject the fluid. Where 
such a syringe is required to be capable of aspiration, it has 
generally been found necessary to form the syringe plunger 
with a pointed tip having barbs or flukes so that when the 
plunger is pressed forward to engage the piston of the ampul, 
the barbs or flukes bite into the material of the piston so that 
the piston can be drawn rearward slightly by the plunger to 
create conditions of aspiration within the ampul. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a self 
aspirating syringe adapted for use with a plunger-type car 
tridge ampul of the type comprising a tubular body filled with 
injectable fluid closed at one end by a movable piston member 
and at the other end by a flexible membrane, said syringe com 
prising: a body member having a cavity adapted to accom 
modate there within one of said cartridge ampuls, and having 
axially disposed openings at the front and rear ends thereof, a 
plunger member extending through the opening at the rear 
end of said cavity and slidable with respect thereto, said 
plunger having a head at its forward end adapted to engage the 
said movable piston member to slide the same forwardly 
within said tubular body, and a thumb piece or palm rest at the 
rear end thereof for pressing said plunger forward; a adapter 
within the opening at the front end of the syringe body 
member arranged to receive and secure hypodermic needle in 
axial alignment with said tubular body with the rear end of the 
needle extending through said flexible membrane into said in 
jectable solution; and stud means at the front end of said cavi 
ty projecting rearwardly thereof and adapted to engate said 
membrane whereby upon movement forward of said tubular 
body under the influence of said plunger, said membrane is 
stretched rearwardly of said tubular body, and upon release of 
said influence said tubular body moves rearwards under the 
influence of said stretched membrane to create conditions of 
aspiration within said tubular body. 
With this arrangement, conditions of aspiration are created 

within the ampul each time the plunger is released. 
Preferably the plunger is guided within a bushing in the 

opening in the rear end of the body member, the bushing itself 
being movable axially of the opening and being resilient urged 
in a forwards direction to engage the rear end of the cartridge 
ampul. Preferably, the rear end of the bushing carries a flange 
to the rear of the syringe body whereby the bushing can be 
manually engaged and moved axially to cause aspiration of the 
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syringe without movement of the plunger. The stud means 
may comprise a central rearwardly projecting stud integral 
with the adapter or alternatively may comprise a collar on the 
hypodermic needle itself arranged to seat against the rear face 
of the adapter when the needle is secured therein. 
From another aspect, the invention provides a plunger-type 

cartridge ampul comprising a generally tubular container hav 
ing a rear end sealed by a piston which is movable axially of 
the container, and a front end sealed by a resilient membrane 
associated with which is a central forwardly projecting ele 
ment which is capable of transmitting to the membrane a 
deflection inwards of the front end of the container. The for 
wardly projecting element associated with the membrane per 
forms the same function as the stud means referred to above in 
the aspiration of the syringe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will further be described with reference to 
the accompanying drawings wherein: 

FIG. 1 is a perspective view of a plunger-type cartridge am 
pul; 

FIG. 2 is a longitudinal sectional view of a self-aspirating 
hypodermic syringe according to the invention; 

FIG. 3 and 4 are fragmentary sectional views to a larger 
scale illustrating details of the operation of the syringe of FIG. 
2; 

FIG. 5 is a fragmentary sectional view showing a modified 
syringe; and 

FIG. 6 is a fragmentary longitudinal sectional view of a 
modified cartridge ampul according to the invention. 
DESCRIPTION OF THE PREFERREDEMBODEMENTS 

FIG. 1 illustrates a cartridge ampul 10 of known kind which 
comprises a container defined by generally cylindrical glass 
wall sealed at one end by a rubber piston 11 and at the other 
end by a rubber membrane 12. The injectable fluid is sealed in 
the container between the piston 11 and membrane 12. The 
membrane is secured against the end of the container by an 
annular sheet metal collar 13, one end of which is spun or 
crimped into a depression 14 in the surface of the container 
and the other end of which carries an inwardly projecting radi 
a flange 15 which overlies the peripheral area of the mem 
brane and presses it against the end of the container. 
The syringe generally indicated at 16 in FIG. 2, comprises a 

cylindrical barrel 17 defining a cavity 18 to receive a cartridge 
ampul 10. As is common practice, the barrel 17 is formed with 
a large axially extending aperture (not shown) in its wall to 
permit insertion and removal of the amput. The forward end 
of the barrel is secured to a fitting 19 formed with a central ax 
ially directed screw-threaded opening 20. An adapter 21 in 
threaded engagement with the opening 20 is formed with a 
central stud 22 which projects rearwardly into the cavity 18. 
The front end of the adapter 21 is formed with a spigot 23 
which is in threaded engagement with a hub 24 which carries 
an axially extending hypodermic needle 25. The needle 25 ex 
tends rearwardly from the hub through an axial bore 26 in the 
adapter and in the stud 22 and extends into the cavity 18 
beyond the stud 22. 
The rear end of the barrel 17 is received in a fitting 27 

which carries a pair of laterally extending finger grips 28. A 
sleeve 29 in threaded engagement with the fitting 27 carries at 
its rear end a gland 30 having a radial flange 31. The gland 30 
extends forwardly within the sleeve 29 and its inner surface 
forms a smooth cylindrical continuation of the inner surface of 
the barrel 17. A bushing 32, which extends through an axial 
hole in the gland 30, has a flanged head 33 which is guided for 
reciprocating movement by the cylindrical inner surface of the 
gland. The rear end of the bushing 32 carries a radially extend 
ing flange 34 secured thereto by a retaining clip 35. The bush 
ing is surrounded within the gland 30 by a compression spring 
36 acting between the flanged head 33 and the end wall of the 
gland 30 and urging the bushing in a forward direction. 
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The bushing is preferably of a low friction material such as 
nylon and is formed with a central bore within which is 
slidably received a plunger 37. The forward end of the plunger 
carries a head 38 adapted to engage the rubber piston of an 
ampul 10. The plunger 37 may be pressed forward by means 
of a thumb plate 39 carried on the rear end thereof. In the 
retracted position of the plunger 37, the head 38 is received in 
a recess 40 in the forward end of the flanged head of the bush 
ing 32. 
To load a cartridge ampul into the syringe 16, the plunger 

37 is withdrawn rearwardly and the ampul is inserted through 
the aperture in the barrel 17, plunger end first. The plunger is 
thereafter released and the bushing 32 is advanced under the 
force of the compression spring 36 until the flanged head 
thereof engages the end of the cylindrical wall of the ampul. 
This movement forces the ampul 10 forward so that the mem 
brane 12 of the ampul is pierced by the rear end of the 
hypodermic needle 25. In this position the end of the stud 22 
at the forward end of the cavity 8 rests against the membrane 
12 but the strength of the spring 36 is chosen such that this en 
gagement does not cause any appreciable deflection of the 
membrane. 
Subsequent forward pressure applied to the thumb plate 39 

forces the ampul 10 forwards until the flange 15 of the collar 
13 engages the end face of the adapter 21 as shown in FIG. 3. 
In reaching this position, the membrane 12 is deflected by the 
stud 22 as shown in the Figure. Forward pressure applied to 
the thumb plate 39 will now cause the piston 11 to be ad 
vanced within the ampul 10 so that the fluid from the ampul is 
ejected through the needle 25. Upon release of the thumb 
plate 39, the syringe is automatically aspirated by the resilient 
action of the membrane 12 which restores to its normal posi 
tion as indicated in FIG. 4 thus causing conditions of reduced 
pressure within the ampul 10. Aspiration can also be effected 
by pressing forward and releasing the flange 34 of the bushing 
32 as indicated by the arrows in FIG. 2. The piston is 
adapted to engage the internal wall of the ampul 10 with suff 
cient friction to enable the head 38 to cause the membrane 12 
to be flexed as shown in FIGS. 3 and 4, and also to permit the 
ejection of the contents of the ampul when and as desired. 
An alternative arrangement is shown in FIG. 5 wherein an 

adapter 21a, also constitutes a hub to secure a hypodermic 
needle 25a in the forward end of the syringe. In this case the 
stud means is formed not on the adapter but as a collar 41 on 
the needle 25a itself. As shown, the collar 41 is positioned to 
the rear of the adapter 2a and performs a function similar to 
that of the stud 22 in the embodiment of FIGS. 2 to 4. 

Alternatively, the stud means instead of being associated 
with the syringe or with the needle can be formed as an in 
tegral part of the ampul. Thus, as shown in FIG. 6, an ampul 
10b, generally similar to the one illustrated in FIG. 1, has an 
aspirating element 42 positioned between the collar 13b and 
the membrane 2b. The element 42 comprises an outwardly 
extending radial flange 43 positioned between the radial 
flange 15b of the collar 13b and the membrane 12b and a for 
wardly extending tubular portion 44 extending from the front 
end of the ampul. It will be apparent that the ampul 10b, when 
fitted in a syringe 16 of the type shown in FIG. 2, the adapter 
of which does not have the stud 22, will perform the same 
aspirating function as the stud 22 or as the collar 41 in the em 
bodiment shown in F.G. 5. 

I claim: 
1. A self-aspirating syringe for use with a plunger-type car 

tridge ampul of the type comprising a tubular body filled with 
injectable filled fluid having a rear end closed by a movable 
piston member and a forward end closed by a flexible resilient 
membrane, said syringe comprising: a body member having 
means providing a cavity to accommodate therewithin one of 
said cartridge ampules, and having axially disposed openings 
at the front and rear ends thereof; a plunger member extend 
ing through the opening at the rear end of said cavity and 
slidable with respect thereto, said plunger having a head at its 
forward end adapted to engage the said movable piston 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
member to slide the same forwardly within said tubular body, 
and a manually engageable actuator at the rear end thereof for 
pressing said plunger forward; means for mounting an adapter 
within the opening at the front end of the syringe body 
member, said adapter being arranged to receive and secure a 
hypodermic needle in axial alignment with said tubular body 
with the rear end of the needle extending through said flexible 
membrane into said injectable solution; and stud means ad 
jacent to the front end of said body, projecting rearwardly 
therewithin and adapted to be engaged by said membrane 
whereby upon movement forward by of said tubular body 
under the influence of said plunger said membrane is 
stretched rearwardly of said tubular body, and upon release of 
said influence said tubular body moves rearwards under the 
influence of said stretched membrane to create conditions of 
aspiration within said tubular body. 

2. A self-aspirating syringe according to claim 1 wherein 
said plunger member is guided to slide within a bushing car 
ried within said opening at the rear end of the body member, 
said bushing having a front end adapted to extend within the 
rear end of the tubular body of the cartridge ampul, said bush 
ing extending rearwardly through said opening at the rear end 
of said body member and being axially slidable therein, and 
wherein resilient means engaging said bushing are adapted 
controllably to bias said bushing in a forward direction. 

3. A self-aspirating syringe according to claim 2 wherein 
said bushing carries a flange at the rear of the syringe body 
member by means of which the bushing can be engaged and 
moved axially to urge said cartridge ampul forward; whereby 
said membrane is stretched inwardly of said tubular body and 
upon release of said bushing the tubular body moves rear 
wards under the influence of said stretched membrane to 
create conditions for aspiration within said tubular body. 

4. A self-aspirating syringe according to claim 2 wherein 
said resilient means comprises a compression spring surround 
ing a length of the bushing between a flange at the forward end 
thereof and the rear end of said body member. 

5. A self-aspirating syringe according to claim 2 wherein the 
plunger has a head at the forward end thereof and the forward 
end of the bushing is formed with an enlarged recess of a size 
to accommodate the head of said plunger. 

6. A self-aspirating syringe according to claim 1 wherein 
said stud means comprises a central rearwardly projecting 
stud integral with said adapter. 

7. A self-aspirating syringe according to claim wherein 
said stud means comprises a collar on said hypodermic needle 
arranged to seat against the rear face of the adapter when the 
needle is secured therein. 

8. A plunger-type cartridge ampul for use in a hypodermic 
syringe comprising a generally tubular container having a rear 
end sealed by a piston which is movable axially of the con 
tainer, and a front end sealed by a resilient membrane, the car 
tridge having a central forwardly projecting element at the for 
ward end thereof which in use is operative to transmit to the 
membrane a deflection rearwardly of the front end of the con 
tainer. 

9. A plunger-type cartridge ampul according to claim 8 
wherein said membrane is secured to the front end of the con 
tainer by an annular collar which has a radial inwardly-pro 
jecting flange which overlies the peripheral area of said mem 
brane, said element comprising a short tubular member ex 
tending forwardly from the membrane and having a radial out 
wardly extending flange retained between the membrane and 
the collar flange. 

10. A self-aspirating syringe comprising a generally tubular 
body having a cavity and an open rear end and a plunger-type 
cartridge ampul received in said syringe body and comprising 
a tubular body filled with injectable fluid and having a rear 
end closed by a movable piston member and a forward end 
closed by a flexible resilient membrane, the syringe having an 
axially disposed plunger extending through the opening in the 
rear end thercofand into the cavity and being axially movable 
said plunger having a forward end having a head operative to 



3,583,399 
5 

engage the piston member of the ampul to slide the same for 
wardly within said tubular body, an actuating member at the 
rear end of the plunger for manual actuation thereof, the syr 
inge having a forward end formed with an axial opening in 
which is received means mounting a hypodermic needle in 
axial alignment with the tubular body of the ampul, said nee 
dle having a rear end piercing said membrane and extending 
into said ampul, and abutment means positioned between the 
forward end of the syringe body and the resilient membrane 
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6 
and engaging said membrane, said abutment means being 
operative, upon forward movement of said ampul in said cavi 
ty under the influence of said plunger, to stretch said mem 
brane rearwardly of said tubular body, whereby upon release 
of said influence said stretched membrane is operative to 
move said tubular body rearwardly to create conditions of 
aspiration within said ampul. 



UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 

Patent No. 3,583.399 P-June 8- 1971 

Inventor(s) Anthony F. Ritsk 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

In the heading below the last line thereof, insert --claims 
priority, Canadian application Serial No. 29, ll5, filed 
September 3, l968-- 

Signed and sealed this 24th day of April 1973. 

(SEAL) 
Atte St : 

EDWARD M. FLETCHER, JR. ROBERT GOTTSCHALK 
Attesting Officer COmmissioner of Patents 

FORM O. 1050 (10-69) US COMMs) C 60376-89 
U.S. GOVERNMENT PRNTNG office: 1969 co-366-334 

    

  

  

  

  

  

  

  

  

  

    

  


