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[57] ABSTRACT

A syringe system for storing medication and dispensing
dosed quantities thereof, including a housing, a storage
chamber in the housing, a dose chamber in the housing
and in direct communication with the storage chamber,
a first piston for introducing a fluid into the storage
chamber and subsequently for introducing by pressure a
predetermined volume of the fluid into the dose cham-
ber, and a second piston for expelling the volume of

fluid from the dose chamber and from the housing.

3 Claims, 2 Drawing Sheets
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1
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. 371,192 filed
Jan. 16, 1984 now U.S. Pat. No. 4,583,978

The present invention concerns a syringe in which a
predetermined quantity of medication can be stored to
be dispensed in predetermined doses as required. In
medicine, for example for diabetic patients, or in den-
tistry, for example for aneasthetic purposes, individual
disposable syringes are provided, each being used for
one dose of the injection required. It is clear that this is
wasteful and costly procedure, particularly since in
most cases the same quantity of medication is required
for each injection. Furthermore, it is often desirable that
the physician fills a syringe with the quantity of medica-
tion sufficient for the entire course of treatment and
adjusts the syringe so that the patient, upon each actua-
tion of the syringe will always inject only the required
dose.

It is the purpose of the present invention to provide a
syringe which is adapted to store a quantity of medica-
tion for multiple injections and with which predeter-
mined doses of this medication can be expelled.

The present invention consists in a syringe for storing
medication and dispensing dosed quantities thereof,
constituted by a housing and two piston-like devices,
the filling operation of the entire quantity of the medica-
tion being effected by one device under vacuum, while
the filling of the dosed quantity to be injected is effected
by the other device under pressure.

The invention is illustrated by way of example only in
which:

FIGS. 1, 2 and 3 show longitudinal schematic sec-
tions of three embodiments of the syringe according to
the invention, the embodiment of FIG. 3 being shown
on a large scale.

FIG. 3a shows the radial calibration provided on the
embodiment of FIG. 3.

As shown in FIG. 1 an outer syringe housing 1s pro-
vided with an outlet opening 2 at the closed end and a
circumferential flange 3 at the open end, a short internal
thread 4 being provided at this end. A cylindrical casing
5, having an external thread 7 along its length, is rotat-
ably movable within housing 1, its inner end 6 constitut-
ing a piston. At the end opposite to end 6 a circumferen-
tial flange 8 is provided. Casing 5§ has an axially extend-
ing cylindrical sleeve defining a dose chamber 9 which
merges with end 6 and in which a piston 10 is longitudi-
nally movable by its rod 11. Said rod is covered by a
tubular handle 12, which extends into an annular well
13 in casing S surrounding sleeve 9 and is adapted to
engage the rod 11 in a manner so that it can be moved
therewith. Tube 12 is linearly calibrated at 14 as shown.

The syringe works as follows:

A two way hypodermic needle (not shown) which is
double-sided, is attached in the conventional manner to
a cap 15 which covers the end of outlet opening 2 with
the interposition of an elastic washer 16, the needle
penetrating said washer. By rotating casing 5 relative to
housing 1, the space 17 therein between its ends and the
end 6 will be filled. The space 17 defines a storage
chamber. Now the said needle is withdrawn. The filling
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process of space or dose chamber 9 is continued by
rotating casing 5 towards opening 2 whereby owing to
the pressure within space or storage chamber 17, piston
10 together with handle 12 will move in a direction
opposite to that of arrow X and fill sleeve dose chamber
9 also until the calibration 14 indicates a certain prede-
termined dose. Now in order to dispense said predeter-
mined dose a second hypodermic needle which is a finer
one is attached and penetrates washer 16 in order to
inject a smaller, but predetermined dose. This is effected
by pushing handle 12 in the direction of arrow X, a stop
(not shown) preventing this movement after the end of
piston 10 has reached the end 6 of casing 3. After the
needle is removed, piston 10 will remain in its position
until a further injection is made. At this time casing 3
will be screwed into housing 1 up to the point where the
proper calibration 14 will be shown again and this will
force piston 10 into the direction opposite to the arrow
thereby filling sleeve dose chamber 9 with the proper
dose.

In the embodiment of the syringe shown in FIG. 2 the
parts which have the same reference numerals as those
in FIG. 1 are the same and operate similarly and will not
be further described. The additional part in this case 1s
a threaded ring 18 which is screwed into threaded and
calibrated handle 12 to serve for fixing a predetermined
fixed dose. This syringe works as follows:

The filling of chambers 17 and 9 is carried out in the
same way as that of FIG. 1, the difference being that the
movement of the piston 10 and handle 12 in the direc-
tion of arrow Y is continued until the piston 10 reaches
a stop in casing 5. Thus the entire dose chamber 9 1s
filled. Ring 18 is now rotated on handle 12 up to the
calibration which indicates the required dose and when
the injection is to take place handle 12 is pushed to the
right in a direction opposite to that of arrow Y until ring
18 meets flange 8 whereby dose chamber 9 will be emp-
tied by a quantity corresponding to the required dose.

In the embodiment of the syringe of FIG. 3 the parts
which are the same or similar to those of FIGS. 1 and 2
will not be particularly described. The syringe differs
from those described with respect ot FIGS. 1 and 2 in
that it can be used for fixed dosing with the use of a
different way of calibration. For this purpose the tubu-
lar handle 12 has a hexagonal internal cross-section, a
hexagonal nut 20 being housed in its inner end and being
held therein by an internal flange 124, thus that handle
12 can freely move axially and when rotated, will force
nut 20 to rotate. The tubular wall of sleeve dose cham-
ber 9 is provided with an external thread along its
length adapted to be screwingly engaged by nut 20. The
circumferential flange 8 is provided with radial calibra-
tions 8g, ten being shown here, the relationship between
calibration 14 and calibration 8a being similar to that
used in a micrometer.

The filling of space dose chamber 17 is carried out in
the same way as that of FIG. 1. When now an accurate
dose is to be dispensed, handle 12 is rotated taking nut
20 with it until the desired calibration 14 appears against
flange 8. Now casing 5 is rotated whereby dose cham-
ber 9 is filled as above, the piston 10 being stopped in 1ts
movement when flange 12¢ meets nut 20, whereby a
predetermined fixed dose will be filled in dose chamber
9. The next dosage will now be exactly that of the first
one. Since the calibration 14 may be difficult to read,
calibration 8a will show a more accurate reading.

The profile of the internal wall of handle 12 may have
any other shape than that described, e.g. square or any
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other geometric shape, or a circular nut may be pro-
vided with diametrically opposed lugs which engage in
diametrically opposed elongated slits in the wall of
handle 12.

The calibrations may be raised, so that the syringe
can be used by the blind.

We claim:

[1. A syringe for storing medication and dispensing
dosed quantities thereof, comprising a housing, a stor-
age chamber in said housing, a dose chamber in said
housing and in direct communication with said storage
chamber, first piston means for introducing a fluid into
saild storage chamber and subsequently for introducing
by pressure a predetermined volume of the fluid into
said dose chamber, second piston means for expelling
the volume of fluid from the dose chamber and from the
housing, and means for preventing relative movement
between said first piston means and said housing when
said second piston means expels fluid from the dose
chamber.]

[2. The syringe of claim 1 wherein said first piston
means 1S in direct communication with the storage
chamber and operable to vary the volume thereof for a
selective increase in the volume to permit the inflow of
fluid therein, and for a selective reduction in the volume
for generating an increase of pressure therein and an
outflow of fluid into said dose chamber.]

[3. The syringe of claim 1 wherein said second piston
means 1S in direct communication with said dose cham-
ber and mounted for .outward movement relative
thereto in response to increase in the volume of fluid in
sald dose chamber and for manual inward movement. ]}

[4. The syringe of claim 3 including means associ-
ated with said second piston means for indicating the
volume of fluid in said dose chamber.]}

[5. A syringe for storing medication and dispensing
dosed quantities thereof, comprising a housing, a stor-
age chamber in said housing, a dose chamber in said
housing and in direct communication with said storage
chamber, first piston means for introducing a fluid into
said storage chamber and subsequently for introducing
by pressure a predetermined volume of the fluid into
said dose chamber, and second piston means for expel-
ling the volume of fluid from the dose chamber and
from the housing, said first piston means being in direct
communication with the storage chamber and operable
to vary the volume thereof for a selective increase in the
volume to permit the inflow of fluid therein, and for a
selective reduction in the volume for generating an
increase of pressure therein, said second piston means
being in direct communication with said dose chamber
and mounted both for outward movement in response
to increase in the volume of fluid in said dose chamber
and for manual inward movement, means associated
with said second piston means for indicating the volume
of fluid in said dose chamber, said first and second pis-
ton means being coaxial, said first piston means having
an inner end and an outer end, said dose chamber open-
ing axially through said inner end, said second piston
means Including an inner end and an outer end, said
second piston means extending axially through said first
piston means with the inner end of the second piston
means 1n said dose chamber and the outer end of the
second piston means at the outer end of said first piston

means. J
£6. The syringe of claim 5 wherein said means for

preventing relative movement between said first piston
and said housing includes engaged screw thread means
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on and between said first piston means and said housing
whereby rotational movement of said first piston means
relative to said housing will effect a longitudinal move-
ment of said first piston means relative to said housing
and the storage chamber therein.]

7. The syringe of claim § wherein the means for
indicating the volume of fluid in said dose chamber
comprises a tubular handle received over said second
piston means, said tubular handle having calibrations
thereon.}

[8. The syringe of claim 7 including means on said
handle to adjustably limit inward movement of said
second piston means. ]

9. EThe syringe of claim 8 wherein] A syringe for
storing medication and dispensing dosed quantities thereof
comprising:

a housing;

a storage chamber within said housing and defining an

outlet opening therein;

a dose chamber in said housing in direct communication
with said storage chamber;

Jirst piston means partially within said housing for ini-
tially introducing a fluid into said storage chamber
through said outlet opening and subsequently for
introducing by pressure a predetermined volume of
the fluid into said dose chamber; and

second piston means partially within said first piston
means for expelling the volume of fluid from the dose
chamber;

said first piston means being in direct communication
with the storage chamber and operable to vary the
volume thereof for a selective increase in the volume to
permit the inflow of fluid therein, and for a selective
reduction in the volume for generating an increase of
pressure therein;

said second piston means being in direct communication
with said dose chamber and operable to vary the vol-
ume thereof and mounted for outward movement in
response to an increase in the volume of fluid in said
dose chamber and for manual inward movement;

means associated with said second piston means for
indicating the volume of fluid in said dose chamber;

said first and second piston means being coaxial, said
first piston means having an inner end and an outer
end, said second piston means extending axially
through said first piston means with the inner end of
the second piston means in said dose chamber and the
outer end of the second piston means at the outer end
of said first piston means;

means for preventing relative movement between said
first piston means and said housing when said second
piston means s moved to expel fluid from the dose
chamber;

sealing means mounted adjacent the outlet opening of
said storage chamber and selectively openable to allow
fuid movement therethrough;

said means for preventing relative movement comprising
engaged screw thread means on and between said first
piston means and said housing arranged such that
rotational movement of said first piston means relative
to said housing will effect a longitudinal movement of
said first piston means relative to said housing and the
storage chamber therein;

said means for indicating the volume of fluid in said
dose chamber comprising a tubular handle received

over said second piston means and having calibrations
thereon,
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means on said handle to adjustably limit outward move-

ment of said second piston means; and

said dose chamber [is ] being defined by an alongate

sleeve opening through the inner end of said first
piston means, said second piston means being re-
ceived in said sleeve, said means to adjustably limit
inward movement of said second piston means
comprising a nut means adjustably mounted on said
sleeve, said handle being longitudinally slidable
over said nut means, and abutment means on said
handle engageable with the nut means, as adjusted,
to limit outward movement of said handle and said
second piston means.

[ 10. The syringe of claim 6 including a flange on and
surrounding said first piston means, said flange includ-
ing radial calibrations thereon.]}

[11. A syringe for storing medication and dispensing
dosed quantities thereof, comprising a housing defining
an interior storage chamber, an outlet in said housing
communicating with said storage chamber and selec-
tively openable to allow fluid movement therethrough,
first piston means within said housing, said first piston
means being operable exteriorly of said housing for
selective outward movement relative to said housing to
increase the volume of said storage chamber, said stor-
age chamber other than for said outlet, being hermeti-
cally sealed, a hermetically sealed dose chamber com-
municating with said storage chamber remote from said
outlet, second piston means operable within said dose
chamber in response to pressure variation therein, said
second piston means being exteriorly accessible
whereby a pressure increase in said dose chamber will
effect an outward movement of said second piston
means and a corresponding increase in the volume of
said dose chamber, said first piston means being opera-
ble for selective inward movement for reducing the
interior volume of the sealed storage chamber and for
effecting a pressure increase in said storage chamber
and the communicating dose chamber in conjunction
with a2 movement of fluid from said storage chamber
into said dose chamber, said second piston means being
outwardly movable relative to said dose chamber in
response to movement of fluid into said dose chamber,
means for indicating the amount of fluid introduced into
said dose chamber by a fluid-moving pressure increase
effected by an inward movement of said first piston
means, said second piston means, upon an opening of
said outlet, being inwardly movable relative to the dose
chamber to reduce the volume therein, expel the flmd
therefrom and discharge an equivalent volume of flmd
through said outlet, and means for preventing relative
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movement between said first piston means and said
housing when said second piston means expels fluid
from the dose chamber.]}

[12. A method of storing and selectively dispensing
doses of medication utilizing a syringe including a stor-
age chamber with a first piston means for selectively
varying the volume of and pressure within the storge
chamber, a dose chamber in direct communication with
the storage chamber, second piston means for selec-
tively varying the volume of and pressure within the
dose chamber, and means for preventing relative move-
ment between said first piston means and said storage
chamber when said second piston means expels fluid
from said dose chamber; said method including the
steps of communicating said storage chamber with a
source of medication, reducing the pressure within said
storage chamber and inducing an inward flow of the
medication, closing the communication with the source
of medication, increasing the pressure in the storage
chamber and inducing a flow of medication from the
storage chamber into the dose chamber through manip-
ulation of said first piston means, positioning the first
piston means in a fixed position relative to said storage
chamber, communicating said storage chamber with a
receiver of said medication, increasing pressure within
said dose chamber and inducing a predetermined. flow
of medication from said dose chamber into said storage
chamber and from said storage chamber to a receiver
while maintaining the first piston means in the fixed
position. }

[ 13. The method of claim 12 wherein said first piston
means is in direct communication with said storage
chamber, said second piston means being in direct com-
munication with said dose chamber, the step of reduc-
ing pressure in said storage chamber and inducing in-
ward flow including a retraction of said first piston
means relative to said storage chamber, the step of in-
creasing pressure in the storage chamber and inducing
flow into the dose chamber including an extension of
said first piston means inwardly of said storage cham-
ber, and the step of increasing pressure within said dose
chamber and inducing flow from said dose chamber
including an extension of said second piston means in-
ward of said dose chamber.}

14. A syringe as claimed in claim 9 wherein said sealing
means comprises an elastic washer which can be penetrated

by a hypodermic needle.
15. A syringe as claimed in claim 9 or claim 14, wherein
radial calibrations are provided on a flange on and sur-

rounding said first piston means.
» * ¥ * E
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