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i. 

3,187,749 
HYPGDERMI€ CARTREDGE 

Stanley .l. Sarno?, 3 Packs Hill Road, Bethesda 14, Md. 
Filed .lan. 4, 1962, Set‘. N0. 164,325 

3 Claims. (ill. 128—218) 

This invention relates to a cartridge for use with hypo 
dermic syringes. 

In particular, the invention relates to a cartridge which 
is intended to be used but once and then thrown away, the 
advantage of this type of cartridge being that sterility may 
be maintained and there is no possibility of contamina 
tion being carried over from one patient to another. 

In a common type of such a cartridge there is provided 
an assembly consisting of a barrel or tube ?lled with 
medication, one of the heads of the barrel being closed off 
by a stopper, the stopper having a hypodermic hollow 
needle partially transversing the same. Immediately be 
fore use, the needle is thrust the rest of the way through 
the material of the stopper in order to obtain communica~ 
tion between the interior of the barrel and the passageway 
in the needle. In another type of a one-use cartridge, a 
bore is preformed in the stopper and a ball is placed in 
the bore at the end of the stopper closest to the medica 
ment. In such a construction, when it is intended to use 
the cartridge, a needle is thrust into the other end of the 
bore of the stopper and, after traversal of the bore, 
against the ball, the ball being then expelled from the 
stopper, thereby placing the hollow of the needle in com 
munication with the medicament. 

These devices of the prior art, while e?ective to seal off 
the contents of the cartridge until the cartridgeis to be 
used, may, in use, be ineffective to deliver a proper dose 
of medication to a patient by reason of clogging of the 
hollow of the needle with bits of material shaved off or 
cored from the stopper, as the’ needle is thrust there 
through or with cores of the diaphragm, as the needle 
penetrates therethrough. If the material removed from 
the stopper be very small and of a size insuf?cient to clog 
the passageway in the needle, it may, along with the me 
dicament, be injected into the patient with possibility of 
inducing the formation of carcinoma or other diseases. 

It is an object of this invention to provide a cartridge 
wherein, after the needle is thrust through the stopper, 
unobstructed communication is obtained between the con 
tents of the cartridge and the passageway in the needle 
notwithstanding the translation of the needle through the 
stopper and without danger of introducing undesired for 
eign bodies into a patient. a 

> Still another object of'the invention is to provide a 
cartridge wherein removal of the medication by removal 
and replacement of the stopper is not readily effected, and 
even if effected, is discernible. . 

These and other objects will be made clear after read: 
ing the following speci?cation and claims when taken in 
conjunction with the accompanying drawing in which: 
FIGS. 1 to 6 show diagrammatically the steps in the 

assembly of a cartridge made in accordance with this in 
vention; 
FIG. 7 is a cross section through a cartridge, made in 

accordance with the assembly procedure of FIGS. 1 to 6, 
a hub portion of the cartridge being slightly modi?ed; 
FIG. 8 is a cross sectional view of the cartridge of 

FIG. 7, with an end of the hollow needle thrust through 
the stopper and in communication with the medication 
in the cartridge: 

FIG. 9 is a plan view of a ringe or ferrule; 
FIG. 10 is a cross sectional View through the stopper 

end of the cartridge showing a modi?ed form of stopper 
to hinder and make detectable replacement of the stopper 
and hub, should they be removed; 
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FIG. 11 is a cross sectional view through a still further 

modi?ed form of stopper, and 
FIG. 12 is a plan view of the stopper of FIG. 11. 
Now referring to the drawings in greater detail, at 10 

there is indicated a glass or similar storage tube which is 
of uniform internal cross section and preferably cylindri 
cal. Inserted into the tube, as shown in FIG. 2,. is an 
elastic pistion 12 to which is secured a threaded stud 14 
for threaded engagement with the plunger of a syringe, as 
with the plunger disclosed in the patent to Stanley J. Sar- ' 
nofI" 2,956,563. 

While the vial thus formed by the tube and piston is 
held in the vertical position shown in FIG. 3, it is ?lled 
with the desired quantity of medicament 16, such 'as mor 
phine or penicillin, as shown in FIG. 4, after which the 
stopper 18 is applied to the vial. 
The stopper 18 is of resilient material so that it may be 

held ?rmly within the tube It? and has a cylindrical bore 
29, extending therethrough parallel to or along the axis of 
the tube. The stopper may further be provided with a 
pistonlike ?ange 22 overlying the upper adjacent edge of 
the tube to limit the motion or" the stopper into the tube. 
The‘ stopper may be of resilient rubber or any of the well 
known plastics, as a resilient polyethylene. After the 
stopper has been inserted in place, the piston 12 is pushed 
upwardly to vent any air that may be in the vial and to 
raise the level of the ?uid in the vial to the bottom of the 
stopper. To assist in venting the air from above the ?uid, 
the bottom of the stopper is concaved, as shown at 24. 
It is to be understood that all of the operations of as 
sembly'are performed with sterile materials and under 
sterile. conditions. , 

After the vial has been ?lled as described, it is ready to 
be sealed and have the needle applied thereto to form the 
completed cartridge. For this purpose, it is desirable to 
?are out the upper end of the bore, as indicated at 26, to 
temporarily support a bead 28 of any material not incom-. 
patible with the medicament in the tube and harder than 
the material of the stopper. If desired this head may be 
colored. Generally, a colored glass bead has been found 
to be suitable. The head should have a diameter much 
larger than the internal diameter of the bore of the in 
serted stopper so that, when placed in the ?are 26 of the 
stopper, it will not fall through the bore. 
To complete the cartridge there is provided a hub 30 

. of hard material, as hard rubber or plastic, having rigidly 
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fastened therein a needle 32 with an internal passageway 
33 (see SIG. 7). The needle is pointed at the free end 
34 and has a blunt end 36, the blunt end preferably being 
slightly bevelled. The needle is located in a cup formed 
by the hub 3t) and a peripheral cylindrical sleeve 38 
tightly telescoping the piston-like ?ange on the stopper 
and loosely telescopically engageable with the outer wall 
of the tube 1th In assembly of the parts, the cylindrical 
sleeve is applied to the stoppered end of'the tube 10 and 
telescoped down over the stopper and tube' to a prede 
termined height. In this operation, the blunt end of the 
needle ?rst engages the bead 23 and then thrusts the bead, 
ahead of the needle, partially through the stopper. The 
bead, as previously described, is larger in diameter than 
the bore. in the stopper. The needle has an exterior di 
ameter less than than of the bead and of a size to be 
snugly engaged by the walls of the bore after needle inset‘-v 
tion into the stopper. As the needle thrusts the bead 
through the bore, the bead expands the Wall of the bore 

. immediately adjacent the blunt end of the needle, whereby 
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it is impossible for the needle to cut any material from the 
bore of the stopper; therefore it is impossible for any 
stopper material to enter within the hollow of th'e'needle. . 

In the completed assembled cartridge, the bead is near 
therlower face of the stopper and there is 'sul?cient space 
between the outer end face of the stopper and the lower 
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face of the hub to permit further displacement of the hub 
toward the stopper to eitect complete dislodgement ofthe . 
bead from the stopper, by needle actuation. In such dis 
placement the air in the space between the stopper and 
the hub is forced out through a bleed aperture 39 in the 
hub leading to a sterile space within a needle guard 40 fric 
tionally held bythe hub. The head in its movement ex-' 
pands the wall of the bore ahead and behind it to provide 
for free passage of the blunt end of the needle through the 
bore and without possibility of shaving o? or coring any 
ofithe stopper material. The appearance of the bead 
within the medicament is, of course, a signal that the 
needle has penetrated the stopper. 

In FIG. 7 there is shown an enlarged View of the 
cocked cartridge of FIG. 6 with a slightly modi?ed form 
of hub. In the modi?ed form of invention, the hub 41 is 
hollow, as indicated at 42, and a steel ring or ferrule 43 
is’ a?ixed to the needle 32. The periphery of the ferrule 
is slotted, as shown ‘at 44 in FIG. 9, the openings af 
forded by the slots providing communication between the 
hollow in the hub and the interior of the sleeve. A chan 
nel 45 is formed in the hub venting the interior of the hub 
to the space within the guard. Thus, as the hub is forced 
toward the stopper, the air in the space therebetween 
passes out via the slots 44, ‘space 42, and channel 45 to 
the much larger space within the guard. The ‘ferrule, 
being rigid and less resilient than the material of the hub 
and its sleeve maintains the needle centralized over the 
bead. Further, the circumferential portion of the ferrule 

‘ bears against a shoulder 46 in the hub whereby the ferrule 
provides support against pulling the needle out of the hub. 
The sleeve 38 of the hub assists in centralizationv of the 
needle in the stopper by telescoping over the tube 10. 

In FIG. 8 there is shown theposition of the needle 32 
and the bead 28 after the needle-hub had been operated to’ 
bring the hub andstopper into juxtaposition. In this con 
dition of the cartridge, a thrust of the piston 12 toward 
the needle will force the medication 16 to ?ow through the 
unobstructed needle. 

‘ In FIG. 10 is shown a further modi?cation of the stop 
pered end of the cartridge. It may happen, despite all 
safeguarding of the cartridges against tampering there 
with, that the contents of a cartridge may be surreptiti 
ously partially or wholly evacuated and re?lled with a sub: 
stitute, as water. .In the prior art this could be eitected 
merely by removing and replacing the stopper, of the car 
tidge. With the form of invention disclosed in FIG; 10 
these operations would be extremely di?icult. In this form 
of the invention the stopper of FIGS. .4 to 8 is replaced 
by a somewhat similar stopper 46, the stopper 46 di?er 
ingrtrom the stopper 18 byhaving its ?ange portion 47: 
extending su?iciently beyond the outer periphery of the 
tube ,10 so as to provide a de?nite overhang. The hub 
sleeve 48 initially is much larger, in diameterthan the out 
side diameter of the tube and is just large enough to slide 
snugly past the ?ange 47. After the needle has been in 
serted into the stopper to the cocked position shown in 
FIG. 10, the free end of the sleeve 48 is formed to tele 
scopically closely ?t about the tube .10 and underlie the 
?ange 47. With this construction, withdrawal of the stop 
per involves, displacement of the hub 30, needle 32 and 

, bead 28 as well, sincetheconstricted portion of sleeve 48 
will engage beneath the overhanging'?ange .47 of stopper 
46, and remove the whole subassembly as a unit. Now, if 
an attempt be made to, fraudulently replace ‘the subas 
sembly, such attempt would be defeated by reason of the 
head 28 being expelledfrom the bore of the stopper since 
there would be more resistance to the replacement of the 
stopper in the tube than to movement of the needle rela 
tive to the stopper. Thus even if the stopper could be 

‘ replaced, the displaced head in the. cartridge wouldbe an 
indication that there, had-been’ previous tampering with 
the cartridge. 

If the bead were to be removed completely from the 
cartridge assembly and the stopperreapplied, then the 
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pilferage would be made evident by seepage of ?uid 
from out of the needle, particularly when there had been 
changes in temperature between pilterage and intended 
use of the cartridge. 

In‘ a still further modi?ed form of stopper, shown in 
FIGS. 11 and 12, air venting of the cartridge is permissi 
ble during assembly thereof even after the bead has been 
placed initially in the bore of the stopper. 
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In the form of stopper shown in FIGS. ll and 12, the 
body of the stopper 50 is provided with a bore 52 which 
extends ‘all the way through the stopper axially‘of the 
length thereof.‘ At the, ?anged end of the stopper there 
are’provided any suitable number of venting passageways 
54 communicating with the bore so as to allow a bead to 
be placed in the bore and yet permit air to escape through 
the bore 52 and out of the passageways 54. In a pre 
ferred form of the invention, the passageways communi 
cate with the bore along the length thereof for a consid 
erable height of the bore, as shown in FIGS. 11 and 12. 
This form of venting may, of course, be used with any 
of the stoppers hitherto described and which stoppers 
may or may not be provided with wide ?anges'overlying 
the tube end. In FIG. 11 there is shown a bead 28 forced 
part way into the bore 52 but above the lower end of the 
passageways 54. Thus in this form of construction the 
bead may initially be placed in the stopper and the stop 
per then'applied to the tube, any air within the tube being 
forced out through the bore 52 and channels 54. When 

' the hub and needle are applied to the subassembly of 
tube, piston and stopper with bead therein, the bead will 
be forced part way through the stopper as before. 
While particular embodiments of this invention have 

been illustrated and described, modi?cations thereof will 
occur to those skilled in the art. It is to be understood, 
therefore, that this invention is not to be limited to the 
particular arrangements disclosed, and it is intended in the 
appended claims to cover all modi?cations‘within the 
spirit and scope of this invention. 
What is claimed is: ’ 
'1: A cartridge for use with a hypodermic syringe com 

prising: 
a storage tube, 1 
a piston Within one end of said tube, a ?xed resilient 

' stopper having opposing faces and a bore communi 
cating with said opposing faces of the stopper, said 
bore being cylindrical substantially throughout the 
length of the stopper and said stopper being within 
the other end of the tube, 

v a ?uid medicamentin the tube between’ the piston and 
stopper, ' 

. a bead larger in diameter than any portion of said bore 
closing off said bore and embedded in the resilient 
stopper, and 

a hollowneedle smaller in-external diameter than the 
diameter of the bead and larger in diameter than 
the diameter of the cylindrical portion of the bore 
and snugly slidably engaged by the walls of said 
bore, means cooperating between the needle and 
the tube for guiding the needle for rectilinear move 
ment axially of the bore, one end of the needle con 
tacting to the bead and the other end extending exteri 
orly of the stopper, said needle, upon movement there 
of into the interior of the stopper and tube, displacing 
the head from the bore whereby passage of ?uid 
through the needle is unrestricted. 

2. cartridge for use with a hypodermic syringe 
comprising: a a > 

a storage tube, 
a piston within one end of said. tube, 
a ?xed resilient stopper having opposing faces and a 

bore communicating with said opposing faces of the 
stopper, said bore being cylindrical substantially 
throughout the length of the stopper and said stopper 
being within the other end of the tube, 

said resilient stopper having a ?ange engaging an end 
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of the tube, the peripheral wall of the ?ange extend 
ing a considerable extent axially of the stopper, said 
?ange being larger in diameter than said tube, 

a ?uid medicament in the tube between the piston and 
stopper, 

a bead larger in diameter than any portion of said bore 
closing olf said bore and embedded in the resilient 
stopper, 

a hollow needle in said bore smaller in diameter than 
said bead snugly slidably engaged by the walls of 
said bore, one end of the needle contacting the‘ bead 

10, 

and the other end extending exteriorly of the stopper, ' 
said needle, upon movement thereof into the interior 
of the stopper and tube, displacing the bead from the 
the bore whereby passage of ?uid through the needle 
is unrestricted, 

a sleeved hub rigid with the needle, the sleeve of said 
hub telescoping said peripheral wall of said stopper 
and tube to guide the needle when it is moved, and 

means venting the space within the sleeve as the needle 
is moved into the stopper and tube. 

3. A cartridge for use with a hypodermic syringe com 
prising: 

a storage tube, 
a piston within one end of said tube, 
a ?xed resilient stopper having opposing faces and a 

bore therethrough, said bore being cylindrical sub 
stantially throughout the length of the stopper and 
said stopper being within the other end of the tube 
and said stopper, externally of the tube, being pro 
vided with a ?ange larger in diameter than said 
tube and having considerable length axially of the 
stopper, 

a ?uid medicament in the tube between the piston and 
the stopper, 

a bead larger in diameter than said cylindrical bore 
closing oif said bore and embedded in the resilient 
stopper, 
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a hollow needle in said bore smaller in diameter than 
said bead snugly slidably engaged by the walls of 
said bore, one end of the needle contacting the bead 
and the other end extending exteriorly of the stopper, 
said needle, upon movement thereof into the interior 
of the stopper and tube, displacing the bead from 
the bore whereby unrestricted passage of ?uid 
through the needle is attm'ned, 

a hub rigid with the needle and extending a consider-, 
able extent along the needle, said hub having a sleeve 
telescopically and frictionally engaged by said ?ange 
of said stopper and extending beyond said ?ange to 
be guided by the exterior wall of the storage tube, 
said walls of said bore, ?ange on the stopper and ex 
terior walls of the tube and engagement of the needle 
with the bead cooperating to guide the needle through 
the stopper without shaving off parts of the bore 
wall of the stopper and without clogging of the hol 
low or" the needle, 

and means venting the space within the sleeve between 
the sleeve and the stopper as the end of the needle 
in contact with the bead is moved through the stop 
per and into the tube. 
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