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57 ABSTRACT 
A hypodermic syringe has a generally cylindrically 
tubular body extending along an axis and having an 
axial front end formed with a radially outwardly pro 
jecting annular bead, a piston axially displaceable in the 
body, a plug having a rearwardly directed flange fitting 
complementarily over the front end of the body at the 
bead and forwardly blocking the body, and a flat soft 
seal ring compressed axially between the plug and the 
frontend of the body. The body has a rear end provided 
with a finger-rest crosspiece and the piston is provided 
with a plunger projecting axially out the rear end past 
the crosspiece. 

13 Claims, 3 Drawing Sheets 
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Re. 34,845 
1. 

HYPODERMC SYRINGE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a Reissue of Ser. No. 07/578,731 
filed Sep. 6, 1990 now U.S. Pat No. 5,069,670. 

FIELD OF THE INVENTON 

The present invention relates to a hypodermic sy 
ringe. More particularly this invention concerns such a 
syringe of the throwaway single-use type. 

BACKGROUND OF THE INVENTON 

A standard hypodermic syringe has a cylindrical 
body having a front end fitted with a cap in turn carry 
ing a needle that projects along the axis of the body into 
the body and a rear end sealed by a piston carried on a 
plunger. The plunger is pressed forward to pressurize a 
liquid in the body and force it forward out of the body 
through the needle. 
To meet current hygienic standards it is nowadays 

standard to make such a hypodermic assembly as a 
throwaway item intended for only a single use. Thus it 
must be made at the lowest possible cost. At the same 
time the hypodermic must be certain to work perfectly, 
and must be protected against or at least provide a vi 
sual indication of tampering or an unhygienic condition. 

OBJECTS OF THE INVENTION 

It is therefore an object of the present invention to 
provide an improved hypodermic syringe. 
Another object is the provision of such an improved 

hypodermic syringe which overcomes the above-given 
disadvantages, that is which is extremely cheap to man 
ufacture while still being of high quality. 

SUMMARY OF THE INVENTON 

A hypodermic syringe according to the invention has 
a generally cylindrically tubular body extending along 
an axis and having an axial front end formed with a 
radially outwardly projecting annular bead, a piston 
axially displaceable in the body, a plug having a rear 
wardly directed flange fitting complementarily over the 
front end of the body at the bead and forwardly block 
ing the body, and a flat soft seal ring compressed axially 
between the plug and the front end of the body. The 
body has a rear end provided with a finger-rest cross 
piece and the piston is provided with a plunger project 
ing axially out the rear end past the crosspiece. 

It is therefore possible to make the syringe body out 
of a piece cut off a length of glass tubing, for instance. 
Heating the ends of the cut piece simultaneously elimi 
nates sharp edges while making beads suitable for an 
choring both the front plug and the rear crosspiece. 
According to this invention a needle is secured adhe 

sively into the plug and has a rear end and a front end. 
The seal ring is formed with a central opening fitting 
around the rear needle end and the plug is formed with 
a radially outwardly projected securing rim. A needle 
protector is fitted over the needle and snugly engages 
around the rim. This needle protector can be made of a 
hard plastic and is provided with a soft seal body into 
which a front end of the needle is poked. Thus the entire 
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2 
assembly, even filled if desired, can be provided as a 
prepackaged unit with the needle tip protected. 
A tip cap fitted over the plug can be formed with a 

rearwardly projecting pin extending axially through the 
plug. The seal ring is formed with a central opening 
fitting snugly around the pin of the tip cap or the pin has 
a rear endslightly axially forward of the seal ring. In the 
latter case the needle is used to pierce the seal ring. The 
plug according to this invention can also have a for 
wardly projecting collar adapted to fit with a separate 
needle assembly and is made of a hard elastomer. 

For a so-called mixing syringe a partition plug is 
axially slidable in the body between the piston and the 
front body end and forms in the body a rear compart 
ment adapted to hold a solvent and a front compartment 
adapted to hold a dissolvable medicament. The body is 
formed generally centrally with an inwardly open by 
pass groove and the flange of the plug is formed with at 
least one radially throughgoing orifice. The plug is 
displaceable between a front position with the orifice 
forward of the body front end and thereby venting the 
front compartment and a rear position with the orifice 
backward of the body front end and blocked by the 
body. When in the front position it is possible to lyophi 
lize a liquid medicament held in the front compartment, 
and then to simply seal the resultant dried mass in the 
front compartment by pushing the plug into its rear 
position. 

It is also possible according to this invention for the 
body to have a rear end provided with a finger-rest 
crosspiece and for the piston to be provided with a 
plunger projecting axially out the rear end past the 
crosspiece. This crosspiece is internally threaded and 
the plunger has an externally threaded front portion 
complementarily engaged in the crosspiece and a small 
diameter rear portion slidable axially through the cross 
p1ece. 
A protective cap according to this invention is made 

of a hard but frangible material covering the plug and is 
formed with a rear end fixed permanently to the plug, a 
front end fitting over and covering the plug, a pin pro 
jecting axially backward from the frontend through the 
plug, and a weakened region joining the protective-cap 
front and rear ends. 

DESCRIPTION OF THE DRAWING 

The above and other objects, features, and advan 
tages will become more readily apparent from the fol 
lowing, it being understood that any feature described 
with reference to one embodiment of the invention can 
be used where possible with any other embodiment and 
that reference numerals or letters not specifically men 
tioned with reference to one figure but identical to those 
of another refer to structure that is functionally if not 
structurally identical. In the accompanying drawing: 

FIG. 1 is an axial section through a hypodermic sy 
ringe assembly according to the invention; 
FIGS. 2, 3, 4, and 5 are views like FIG. 1 of variants 

on the system of FIG. 1; 
FIG. 6 is an axial section through another syringe 

assembly in accordance with this invention; 
FIG. 7 is another axial section through the syringe of 

FIG. 6 in another position; 
FIG. 8 is a view like FIG. 6 of a variant on the system 

of FIG. 6; and 
FIG. 9 is an axial section through another variant on 

the system of FIG. 1. 
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SPECIFIC DESCRIPTION 
As seen in FIG. 1 a hypodermic syringe according to 

this invention has a tubularly cylindrical body 1 typi 
cally made of glass and centered on an axis A and hav 
ing at its front (right-hand in the drawing) end a bead 
forming an outwardly projecting ridge 1.1 and at its 
rear end another such bead 1.2. A plunger 2 projecting 
axially rearwardly from the body 1 carries inside this 
body a piston 3 by means of which contents of the 
body 1 can be expelled from the front end. At its front 
end the body carries a plug 4 having a flange or skirt 
4.1 of cylindrical shape extending backward over the 
front end portion of the body 1 and fitting complemen 
tarily over the bead 1.1. A soft elastomeric seal disk or 
washer 7 is compressed axially between the plug 4 and 
the front end of the body 1. A finger crosspiece 6 is 
fixed to the rear end of the body 1 over the bead 1.2 like 
the plug 4. A needle 5 of conventional design passes 
through an axially throughgoing passage formed in the 
plug 4 and has a rear end fitting in a central hole 10 
formed in the washer 7. 

In FIG. 1 the plug 4, which is made of a fairly hard 
but still deformable synthetic resin, is formed with a 
radially outwardly projecting rim or collar 8 fitting 
complementarily in a protective cap or sleeve 9 into 
which the front end of the needle 5 is poked. 
The arrangement of FIG. 2 is identical to that of FIG. 

1 except that a cap 9' is formed of a very hard material 
and is provided internally with a sponge 11 into which 
the front end of the needle 5 is poked. Here as in FIG. 
1 the rear end of the needle 5 is flush with the rear face 
of the washer 7. 
The system of FIG. 3 has no needle 5, but instead has 

a tip cap 12 fitting over a forwardly projecting end 13 of 
the plug 4 that has no rim 8. This tip cap has a rear 
wardly projecting pin 12.1 that extends along the axis A 
but that ends somewhat forward of the rear surface of 
the washer 7 which in this embodiment is axially consid 
erably thicker than in FIGS. 1 and 2. 

FIG. 4 shows an arrangement identical to that of FIG 
2, but with a washer 7 having no hole 10 and with a tip 
cap 12" having a pin 12.1" that ends at the front face of 
the washer 7. Thus to pierce the washer 7 it is necessary 
as shown in FIG. 5 to push the rear end of the needle 5 
carried on a standard cup or collar 14 through it. 

In FIG. 6 a mixing-type hypodermic is shown where 
the body 1 is subdivided by a partition piston 15 into a 
back compartment 16 adapted to hold a solvent and a 
front compartment holding a normally lyophilized med 
icament that can be dissolved by the solvent of the rear 
compartment 16. A bypass groove 18 is formed in the 
wall of the body 1 so that, when the piston 15 is level 
with it, fluid communication between the compartments 
16 and 17 is possible in the manner well known in the 
art. 

In this embodiment the skirt 4.1 of the plug 4 is 
formed with a pair of axially spaced radially inwardly 
open grooves 4.2 shaped to fit complementarily with 
the ridge 1.1 and between these grooves 4.2 with sev 
eral radially throughgoing holes 19. These grooves 4.2 
therefore define for the plug 4 a forward position shown 
in FIG. 6 and a rear position shown in FIG. 7. In the 
front FIG. 6 position the holes 19 are exposed so it is 
therefore possible to lyophilize a liquid in the front 
compartment 18 to form a dry medicament therein, 
while in the rear FIG. 7 position the syringe is hermeti 
cally closed. 
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4. 
The arrangement of FIG. 8 is identical to that of 

FIGS. 6 and 7 except that the plunger 2 has a threaded 
front portion 2.1 that prevents it from being simply 
depressed due to threaded engagement with the end 
piece cap 6. Thus to advance the piston 3 through the 
first half of its stroke the plunger 2 must be screwed in, 
ensuring gentle introduction of the contents of the rear 
compartment 16 into the front compartment 17. The 
rear portion of the plunger 2 is unthreaded and of rela 
tively small diameter so that it can be depressed rapidly. 

Finally, FIG. 9 shows an arrangement similar in func 
tion to that of FIG. 3, but with a cap 20 having a rear 
portion 20.1 permanently fixed to the plug 4 and a front 
portion 20.4 joined to this rear portion 20.1 by a weak 
ened region 20.3 constituted by a groove in the wall of 
the cap 20. A pin 20.2 extends back from the front por 
tion 20.4 like the pin 12.1 of the cap 12. The cap 20 is 
made of a hard but frangible material so that the front 
portion 20.4 can be broken at 20.3 from the rear portion 
20.1. This makes the assembly tamperproof, by giving a 
clear and irreversible indication of any tampering. 

I claim: 
1. A hypodermic syringe comprising: 
a generally cylindrically tubular body extending 

along an axis and having an axial front end formed 
with a radially outwardly projecting annular bead, 
the body having a rear end provided with a finger 
rest crosspiece; 

a piston axially displaceable in the body and provided 
with a plunger projecting axially out the rear end 
past the crosspiece, the crosspiece being internally 
threaded and the plunger having a complementa 
rily externally threaded front portion threadedly 
engageable in the crosspiece and a small-diameter 
rear portion slidable axially through the crosspiece; 

a plug having a rearwardly directed flange fitting 
complementarily over the front end of the body at 
the bead and forwardly blocking the body; and 

a flat soft seal ring compressed axially between the 
plug and the front end of the body. 

2. The syringe defined in claim 1, further comprising: 
a needle secured adhesively into the plug and having 
a rear end and a front end, the seal ring being 
formed with a central opening fitting around the 
rear needle end, the plug being formed with a radi 
ally outwardly projected securing rim; and 

a needle protector fitted over the needle and snugly 
engaged around the rim. 

3. The syringe defined in claim 2 wherein the needle 
protector is made of a hard plastic and is provided with 
a soft seal body into which a front end of the needle is 
poked. 

4. The syringe defined in claim 1 wherein the seal ring 
is formed with a central opening fitting snugly around 
the pin of the tip cap. 

5. The syringe defined in claim 1 wherein the plug has 
a forwardly projecting collar adapted to fit with a sepa 
rate needle assembly. 

6. The syringe defined in claim 1, further comprising 
a partition plug axially slidable in the body between 

the piston and the front body end and forming in 
the body a rear compartment adapted to hold a 
solvent and a front compartment adapted to hold a 
dissolvable medicament, the body being formed 
generally centrally with an inwardly open bypass 
groove, the flange of the plug being formed with at 
least one radially throughgoing orifice, the plug 
being displaceable between a front position with 
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the orifice forward of the body front end and 
thereby venting the front compartment and a rear 
position with the orifice backward of the body 
front end and blocked by the body. 

7. A hypodermic syringe comprising: 
a generally cylindrically tubular body extending 

along an axis and having an axial front end formed 
with a radially outwardly projecting annular bead; 

a piston axially displaceable in the body; 
a plug having a rearwardly directed flange fitting 10 

complementarily over the front end of the body at 
the bead and forwardly blocking the body; 

a flat soft seal ring compressed axially between the 
plug and the front end of the body; and 

a protective cap made of a hard but frangible material 
covering the plug and formed with 
a rear end fixed permanently to the plug, 
a front end fitting over and covering the plug, 
a pin projecting axially backward from the front 
end through the plug, and 

a weakened region joining the protective-cap front 
and rear ends. 

8. The syringe defined in claim 7 wherein the body 
has a rear end provided with a finger-rest crosspiece 
and the piston is provided with a plunger projecting 
axially out the rear end past the crosspiece. 

9. A hypodermic syringe comprising: 
a tubular body extending along and centered on an axis 
and having an axial front end having an outer sur 
face 

an end piece on the front end of the body 
a deformable seal fixed on the end piece, fittable seal 

ingly against the front end and adapted to receive a 
needle 

mounting formations extending axially back from the 
end piece and having an inner surface radially con 
fronting the outersurface of the front end of the body, 
one of the surfaces being formed with a front groove 
open radially toward the other surface and, axially 

15 

6 
spaced backward thereforn, with a rear groove radi 
ally toward the other surface, the other surface being 
formed with a ridge engageable in a front position of 
the endpiece radially inward into the front groove and 
in a rear position of the end piece radially inward into 
the rear groove, the formations being of such an axial 
length that 
the seal is fitted snugly against the front end in the 

rear position and blocks flow out of the body 
through the font end but is not snugly fitted 
against the front end in the front position and forms 
therewith a gap permitting flow out of the body 
through the front end and 

a piston axially displaceable in the body. 
10. The hypodermic syringe defined in claim 10 wherein 

the grooves are formed on the end piece and the ridge on 
the body. 

11. The hypodermic syringe defined in claim 9 wherein 
2O the end piece is formed with a forwardly projecting and 
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axially centered tubular extension and with an axially 
throughgoing passage, the seal having a forward extension 
fitting complementarily in the end-piece extension, the 
syringe farther comprising 
a tip cap fitted over the end-piece extension and blocking 
a front end of the passage. 

12. The hypodermic syringe defined in claim 9, further 
comprising 
a protector ring axially slidable on the end piece between 
a front position mounted thereon forward of the for 
nations and a rear position engaged around the for 
nations and holding same in the rear position of the 
end piece in the rear groove against radial outward 
deflection therefon. 

13. The hypodermic syringe defined in claim 12 wherein 
the protector ring is unitarily formed with a protector cap 
and is connected to it via a weakened-line region permitting 
the cap to be snapped off the ring. 
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