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This invention relates to hypodermic syringes of the
kind which are provided with compartments for the stor-
ing of the injection preparation.  Such hypodermic
syringes, also known as hypodermic ampotules are, in fact,
well-known. In comparison with the ordinary ampoules
they offer considerable advantages; for instance, it is not
necessary first to suck the injection liquid from an am-
poule into the barrel of the hypodermic syringe prior {0
the injection, which transfer is complicated and time-wast-
ing and involves the danger of contamination or infec-
tion of the contents. This disadvantage may be consider-
ably reduced by the use of a hypodermic ampoule which
has been charged with the injection liquid under sterile
conditions at the factory where the injection liquid was
manufactured, and which may be discarded when the
contents have been injected.

In certain well-known hypodermic ampoules the injec-
tion liquid is poured into a cylindrical container and
sealed with a partially perforated stopple which forms a
leak-tight piston inside the cylindrical container, and
which is provided with a connecting hub for the mount-
ing of a hypodermic needle. The cylindrical container
may be extended beyond the piston, e.g. by means of a
sealed cap which encases the connecting hub and which
must be removed prior to the mounting of the hypodermic
needle.

In other well-known hypodermic syringes the piston in
the cylindrical container consists of a body provided with
a central bore in which a tubular needle, pointed at both
ends, is slidingly mounted, the bore at the end facing the
injection liquid being sealed by a partition which can be
pierced by the tubular needle being pushed in axial di-
rection, and when the piston with the tubular needle in the
above-mentioned position subsequently is pulled into the

container, the injection liquid is forced out through the

tubular needle. Such hypodermic ampoules, too, may be
provided with a cap protecting the tubular needle and keep-
ing it sterile until the hypodermic ampoule is to be em-
ployed, but they have the defect that the cap must be re-
moved before it is possible to get the tubular needle into
position for the piercing of the sealing partition of the

© piston.

Many injection preparations, however, are instable
when ready-made in the form of injectable solutions and
are consequently treated in more, preferably two con-
tainers, the contents of which must be mixed shortly be-
fore use. This, for instance, is the case with a number
of preparations which will only keep dry, e.g. crystal-
line or freeze-dried state and which immediately before
use must be dissolved or suspended in a solvent or a sus-
pension agent, possibly one which provides the prepara-
tion with a pH value by which it will only keep for a
limited length of time. In case of such pharmaceuticals
being marketed in ampoules, the medical profession is
faced with the necessity of preparing their own injection
preparation by mixing the two components of the injec-
tion preparation. For this purpose the drug is commonly
sold in separate ampoules each containing one of the
sterile components in question of the finished preparation,
of which components at least one must be Jiquid; the am-
poules: are generally closed by means of a membrane
which can be pierced by means of the hypodermic needle
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inserted in the hypodermic syringe. In order to make it
sufficiently strong without so much force being required
for the piercing that the hypodermic needle is damaged,
the partition is in some cases given the shape of a stopple
in which a special marked spot is sufficiently thin or soft
to permit piercing, whereas the other part of the stopple
is of a thicker or a more resistant material. The medica-
ment is used in the following way: First the hypodermic
needle is inserted into the one ampoule, the contents of
which are Hquid, and of which a measured quantity is
sucked into the syringe. The hypodermic needle is then
pulled cut and inserted into the other ampoule into which
the contents of the syringe are ejected, whereupon the
hypodermic needle, if necessary, is pulled out again to
permit shaking of the ampoule so that an adequate mixing,
dissolution or suspension can take place. Finally, the
hypodermic needle is inserted into the latter ampoule
again, and the desired quantity of the mixture is sucked
into the syringe in order to be injected into the patient.

This method is even more complicated and offers an
even greater risk of contamination or. infection of the
preparation than the method aforesaid which employs only
one ampoule.

Consequently, a great number of ampoules have been
suggested, each having two compartments separated by a
partition when stored, and the contents of which can be
mixed either by removal of the partition so that the mix-
ing can take place in the combined compartments; or
by a hypodermic needle mounted on a hypodermic syringe
being inserted into the ampoule through its cover and
sucking up the contents of one of the compartments of the
ampoule, whereupon the needle is inserted into the other
compartment of the ampoule, which serves as a mixing
compartment, and sucks up liquid there. Finally, the
ready-made preparation must, as in cases where separate
ampoules are employed for cach of the components, be
sucked out of the mixing compartment and into the
syringe from which it is injected into the patient.

The two-compartment ampoules in which the contents
are mixed after the removal of the partition have the defect
that it is difficult to make the removable partition leak-
tight, and consequently the preparation will often prove
to have been more or less damaged during the storing and
must therefore be discarded. The two-compariment am-
poules, however, which in connection with the mixing of
the components necessitate the sucking into the syringe
from one of the compartments do not offer any substantial
advantages over the use of individual ampoules for each
of the components. Consequently, this invention relates
to a hypodermic syringe with individual compartments
for the storing of the components of the injection prepara-
tion, the mixing taking place through one operation, and
the injection through another subsequent operation with
the same, as a syringe constructed apparatus without an-
other hypodermic syringe being employed at any time.
The syringe constructed as @ hypodermic ampoule can be
discarded when the medicament contained in its ampoule
compartment has been used.

Tn connection with the description of the invention given
below, the drawing shows the following:

FIGURE 1 is a longitudinal cross-section through one
form of the invention. FIGURES? to 4 are longitudinal
cross sections through modified forms of the invention.

The hypodermic syringe of the present invention is
characterized in that the syringe has two cylindric com-
partments separated by a partition which can be pierced,
each of the said cylindric compartments being provided
with a piston movable towards the partition, one of said
pistons carrying a needle the free end of which points
against the partition, whereas the other piston is provided
with a hypodermic needle, the canal of which is connected
with the other cylindric compartment through the piston
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or with a connecting tube adapted to connect an injection
needle to the cylindric compartment in question and to
secure it to the syringe in injection position. By this it is
possible to transfer the solid drug contained in the first
barrel compartment to the other barrel compartment only
by forcing the piston of the former towards the partition
between the two compartments which is then pierced by
the needle, establishing contact between the two compart-
ments, whereupon the liquid, while the piston is forced
further towards the pierced partition, is pressed into the
other ampoule compartment without the hypodermic
needle having been used or even touched. When mixzed,
the ready preparation is injected into the patient just by
pressing down the other piston. 1In this way the handling
of the hypodermic syringe is simple and .quick, and the
danger of infection which may arise if a hypodermic
needle is inserted into one or the other of the ampoule
compartments, has been eliminated.

The needle intended for piercing the partition is prefer-
ably only very slightly shorter than the distance between
the piston and the partition in the cylindric compartment
in which it is housed.

In one embodiment of the invention the needle intended
to pierce the partition is tubular and provided with an
aperture which will permit transfer of the liquid com-
ponent through the needle from one compartment to the
other after the needle has pierced the partition. This
embodiment is particularly suitable if the partition consists
of, e.g. a rubber membrane or a membrane of a similar
elastic material which when pierced fits close to the pierc-
ing agent and prevents any substantial leaking out of the
liquid through the perforation.

In another embodiment of the invention the needle
intended for piercing the partition is movable in the axial
direction of the cylindric compartment and is provided
with an extension preferably having a sectional area larger
that of the needle, the extension being mounted in a tight-
fitting central bore in the piston and the operating rod
connected with the piston, and provided with an operatnig
plate extending beyond the operating rod. This embodi-
ment is particularly suitable if the partition is of a non-
elastic material, e.g. aluminium foil, which after piercing
by the needle will permit the liquid to move without hin-
drance along the needle. In this embodiment a pressure
on the operating plate will push the needle towards the
partition, and through it, whereupon the operating plate
will be forced against the operating rod which will then
push the piston towards the partition and force the liquid
into the adjacent compartment.

If the sectional area of the needle is smaller than that
of the extension, it is furthermore possible to mount the
piston in the liquid-containing compartment of the am-
poule close to the surface of the liquid, ie. without any
substantial air space between piston and liquid, as the
needle, having a smaller sectional area than the bore, can
be inserted in the operating rod without a pressure above
the atmosphere in the liquid-containing compartment, the
thickened extension of the needle acting as an adequate
seal when inserted.

According to a particularly appropriate embodiment of
the invention, a case for the protection of the hypodermic
needle or device for the mounting of a hypodermic needle
is attached to the inner wall of the latter cylindric com-
partment or supported by the said wall or connected with
the edge of the piston end of the said wall. In this way
it is possible to secure that the hypodermic needle or the
device for the mounting of such a needle, being sterile
when leaving the factory, will remain sterile. It is a spe-
cial advantage that the said protecting case remains un-
touched in its position during the transfer of the injection
component from the first compartment to the other as well
as during the process of mixing. ‘Only when the mixing is
completed and the injection is to be made into the patient,
it will be necessary to remove the protecting case.

According to the present invention the walls of both
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cylindric compartments may furthermore be mutually
connected or integrally moulded with the wall of the
protecting case so that they form a tube in which the
piston, carrying the hypodermic needle or the device for
the mounting of such a needle, is inserted to such a depth
that the said hypodermic needle or device is completely
encased in the space formed by the tube. At a suit-
able distance from the said piston the stationary parti-
tion is mounted in the same barrel, and at a suitable
distance from the partition the other piston is mounted.
Consequently, the hypodermic syringe with ampoule com-
partments and protecting case will form a whole, inside
which sterile conditions prevail.

Beyond the point of the hypodermic needle the tube
may be sealed by a wall moulded integrally with the
wall of the tube or by a cover which can be sterilized.
In this way the hypodermic needle or the device for the
mounting of such a needle is protected from damage and
infection.

The drawings show in sections the various embodiments
of the hypodermic syringe according to the present in-
vention. In a tube 1, one end of which is sealed by
means of a barrel plate 2, two pistons 3 and 4 tightly
fitting against the barrel wall, and a partition 5, also
tightly fitting against the barrel wall and fixed on it, are
mounted. The piston 3 has in the construction shown
a connecting piece 6 with a through-canal 7, the piston
end of which has an enlanrged section 8. The free end
8 of the connecting piece 6 is cone-shaped, thus making
it suitable for the mounting of a hypodermic needle
holder mnot shown in the illustration, and, if desired,
is provided with a flange or handle for the impression
of the piston during the injection. The piston 3 is
mounted at a distance from the partition 5 which will
allow for a suitable ampoule compartment 19 which may
contain one of the injection components, if desired a
powder component. The partition 5 is provided with
a central pant which can be pierced by means of a tubular
needle. Between the partition 5 and the piston 4 is
an ampoule compartment 12 which in essentials may be
filled with a liguid injection component, e.g. a solvent
for the solid powdered drug in ampoule compartment
10. The piston 4 is firmly and closely connected with a
holder 13 which is provided with a pointed tubular needle
14, the point of the needle facing and being close to that

‘part of the partition 5 which can be pierced 11; besides,

the holder is provided with a suitable operating rod 16.

The syringe is used and operates as follows: Immedi-
ately or shortly before nse the piston 4 is pressed to the
right towards that part of the partition § which can be
pierced 11. 'The point of the tubular needle 14 will con-
sequently pierce the partition, and a connection between
the ampoule compantments 1¢ and 12 is established. By
pressing the piston 4 further to the right, as shown in
the figure, the contents of the ampoule compartment 12
is ejected into the ampoule compartment 10. The two
components can now be mixed by shaking.

If the syringe is wsed, e.g. in hospitals, the said op-
eration may be carried out by an assistant before the
syringes prepared in this way are handed to the physician
or the person who is going to perform the injection,

When the injection is going to take place, the part of
the tube 1 which extends beyond the piston 3 is re-
moved, which part forms a case protecting the through-
canal 7. In order to facilitate the removal the tube may
be provided with a groove making it possible to break
or cut off the protecting case. A hypodermic needle is
then mounted on the cone 9, and the injection is per-
formed by pressing the piston 3 back into the ampoule
compartment 1¢. In this way the tubular needle 14 will
fit into the enlarged section 8. After the injection the
hypodermic needle is removed and sterilized, whereas the
syringe is discarded.

The tube 1, the pistons, the partition, the connecting
piece and the piston rod may be made of many different
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materials. The tube may be made of wglass in which
case a glass file will be the adequate means for cufting
off the part of the tube extending beyond the piston
3 before the syringe is used. The pistons may be made
of caoutchouc or a suitable plastic, e.g. a polyvinyl mate-
rial, and this also applies to the partition 5. The con-
necting piece 6 may be of e.g. polyethylene, and the pis-
ton rod of Plexiglas etc. The tube 1 may also be of
some plastic material. The choice of material, however,
should be made with due regard to the possibilities of
sterilization.

When filling the ampoule compartment 12 with a liquid
injection component it must be taken into account that
the piston 4 must be capable of being pressed so much
forward that the tubular needle will pierce the parti-
tion 31 without any liquid leaking out. In most cases
it is therefore necessary, when filling, to allow for a
suitable air space. When the piston 4 is pressed to-
wards the partition, an excess pressure will arise in the
ampoule compartment 1§ which excess pressure will be
transmitted to the compartment between the piston 3
and the partition. Therefore, it is necessary during this
operation to keep the syringe in a vertical position with
the piston 3, pointing upwards to prevent any liquid
leaking omt through the canal 7. By cutting off the
foremost- part of the tube 1, the excess pressure arising
from the movement of the piston 4 is neutralized, and
will also canse air to escape through the canal 7. The
essential advantage of using the syringe according to the
present invention is that no outside air is sucked in
through the canals of the hypodermic needle or the con-
necting piece at any time. Conversely, the filling of an
ordinary hypodermic syringe with the liquid from an
ampoule will cause suction of a considerable quantity of
outside air the moment the hypodermic needle is re-
moved from the ampoule after the contents of the latter
have been sucked into the hypodermic syringe, as a vacu-
um prevails during the suction operation, which vacuum
is neutralized when the hypodermic needle is removed
from the cover membrane of the ampoule.

In the embodiment of the present invention shown
in FIG. 2, the tube 1 ends close in front of the ampoule
compartment 1@, and the foremost closed part of the
tube 1 has been replaced by a cap 17 which preferably
may be of a plastic which can easily be cut. . The cap
17 fits closely to the foremost part of the tube 1 and
may be conneoted with the latter by welding or by means
of an adhesive. The material of the cap 17 must be
strong enough to stand sterilizaiton by heating. Further-
more, the tilbe 1 which preferably may also be of a plas-
tic, is provided with a partition 19 integrally cast with
the wall of the tube, the central part of the partition
consisting of a thin membrane 2§, which can be easily
pierced by the tubular needle 14.

‘Also in the embodiment of the present invention shown
in FIG. 3 the foremost part of the tube 1 is shaped
as a separate cap 17. In this embodiment, however, the
tube 1 is limited to form the part which surrounds the
ampoule compartment 18, as the ampoule compartment
12 forms a separate, hindmost part 18 of the tube. The
tube 1 has at its backward-facing opening an inward-
turning flange 22, and the pant 18 in its foremost section
a similar flange 21. The tube 1 and the part 18 are
assembled in such a way that the two flanges abut on each
other with an intermediary membrane 2¢ of e.g. caout-
chouc, the flanges and the membrane forming together
a closely fitting partition of which the central part of
the membrane is free and can be pierced by the tubular
needle 14.

In the embodiment shown in FIG. 4 the partition 20
consists of a thin non-elastic membrane soldered to the
iwall of the barrel and provided with a hollow in which
the point of the needle 27 wests. The extension of the
needle which has a larger sectional area than the needle
proper is mounted in a tight-fitting central bore through
the piston 25 and the operating rod 24 and extends be-
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yond the operating rod in an operating plate 23. The
operating plate is mounted at such a distance from the
top of the operating rod that a pressure on the former
will push the needle so much forward that the partition
29 is pierced after which a continued pressure will push
the operating rod and the piston 25 against the partition
and force the liquid contents into the adjacent container.
The device for the mounting of a hypedermic needle is in
glée present embodiment provided with a protecting cap

T claim:

1. Hypodermic syringe comprising two cylindric com-
partments placed in aligned coaxial relation to each
other and separated by an immovable pierceable parti-
tion, and a piston inserted in each of said cylindric com-
partments so as to be tightly movable towards the im-
movable partition along the cylindric wall thereof, the pis-
ton inserted in one of the cylinders carrying a piercing
needle extending into the space enclosed by the walls of
the cylinder, the piston and the immovable partition and
pointing towards the latter, and the one inserted in the
other of said cylinders carrying a hypodermic needle the
rear end of which is directed against the immovable parti-
tion and, the point of which is directed away from- the
immovable partition and the interior cavity of which is
in connection with the space confined by the wall of the
cylinder, the piston and the immovable partition.

2. Syringe as claimed in claim 1, in which the exten-
sion of the piercing needle into the space enclosed has
substantially the same length as the length of the cylin-
der between the piston and the immovable partition.

3. Syringe as claimed in claim 1, in which the piercing
needle pointing towards the pastition and extending
through one of the compartments is tubular and its in-
terior cavity adjacent to the piston is comnected fto the
interior space defined by the walls of the cylinder, the
piston and the immovable partition.

4. Hypodermic syringe comprising two cylindric com-
partments placed in aligned coaxial relation to each other
and separated by an immovable pierceable partition and
a piston inserted in each of said cylindric compartments
so as to be tightly movable along the cylindric wall there-
of, the piston inserted in one of the cylinders carrying a
piercing nesdle extending into the space enclosed by the
walls of the cylinder, the piston and the immovable parti-
tion and pointing towards the latter, and the one inserted
into. the other of said cylinders carrying a connecting
pipe adapted for connecting a hypodermic needle with
said compartment and securing said needle to the syringe.

5. Syringe as claimed in claim 4, in which the exten-
sion of the piercing needle into the space enclosed has
substantially the same length as the length of the cylin-
der between the piston and the immovable partition.

6. Syringe as claimed in claim 4, in which the pierc-
ing needle pointing towards the partition and extending
through one of the compartments is tubular and its inte-
rior cavity adjacent to the piston is connected to the
interior space defined by the walls of the cylinder, the
piston and the immovable partition.

7. Hypodermic syringe comprising two cylindric com-
partments placed in aligned coaxial relation to each other
and separated by an immovable pierceable partition and a
piston inserted in each of said cylinders so as to be tightly
movable along the cylindric wall thereof, the piston insert-
ed into one of said cylinders having an axial bore in which
a solid piercing needle is tightly fitted so as 1o permit
longitudinal shifting thereof, the part of the needle extend-
ing into the space between the piston and the immovable
partition pointing against the latter and the other end
being provided with an operating plate, and the piston
inserted into the other cylinder carrying a hypodermic
needle the rearward end of which is directed against the
immovable partition and the point of which is directed
away from the piston and the interior cavity of which is
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in.connection with the space confined by the walls of the
cylinder, the piston and the partition,

8. Hypodermic syringe according to.claim 7, in which

the extension of the piercing needle into the space en-
closed has substantially the same length as the length of
the cylinder between the piston and the immovable par-
tition. : )
9. Hypodermic syringe as claimed in claim 7, in which
the piercing needle pointing towards the partition and ex-
tending through one of the compartments is tubular and
its interior cavity adjacent to the piston is connected to
the interior space defined by the walls of the cylinder, the
piston and the immovable partition,

10. Hypodermic syringe comprising two cylindric com-
partments placed in aligned coaxial relation to each other
and separated by an immovable pierceable partition, and
a ‘piston :inserted into each of the .cylinders so as to be
tightly .movable along the .cylindric wall: thereof, the
piston inserted into one of said cylinders having an axial
bore in which a solid piercing needle is tightly fitted so as
to -permit longitudinal shifting thereof, the part of the
needle extending into the space between the piston and
the immovable partition pointing against the latter and
the other end being provided with an operating plate, and
the ‘piston inserted into the other cylinder carrying a con-
necting tube-adapted to connect the cavity -of an injection
needle ‘with the interior of the compartment confined by
the walls of the cylinder, the piston and the immovable
partition and to fix the said injection needle in injection
position to the syringe.

111. Hypodermic syringe as claimed in claim 10, in
whiich the extension of the piercing needle into the space
enclosed has substantially the same length as the length
of the cylinder between the piston and the immovable
partition.

12. Hypodermic 'syrings as claimed in claim 10, in
which the piercing needle pointing towards the partition
and -extending through one of the compartments is tubu-
lar -and its interior cavity adjacent to the -piston is con-
nected to the interior space defined by the walls of the
cylinder, the piston and the immovable partition.

113. Syringe -comprising a cylindric tubular body :the
interior -cavity of which is -divided into two parts by a
fluid-tight immovable pierceable partition, a piston -being
inserted into each part so as to be tightly movable along
the cylindric ‘wall thereof, the piston inserted into one of
said cylinders having an axial bore in which a solid pierc-
ing .needle is “tightly fititd so as to permit longitudinal
shifting ‘thereof, the part of the needle extending into
the space‘between the piston and the immovable partition
pointing against the 1atter and the other end being pro-
vided with an operating plate, -and the piston inserted
into the other cylinder-carrying a hypodermic needle the

10

15

20

25

30

40

45

50

8

rear end.of which is directed against the immovable par-
tition and the point of which is directed away from the
piston and the interior cavity of which is in connection
with the space confined by the walls of the cylinder, the
piston and the partition, the length of the tubular body
being so .chosen that the hypodermic needle is protected
in its entire length by the part of the wall of the body ex-
tending beyond the piston carrying said hypodermic
needle when the piston is inserted to a distance from the
partition, leaving adequate space for mixing the contents
of the two compartmenits.

14. Hypodermic syringe as claimed in claim 13, in
which the part of the tubular body extending beyond the
piston carrying the hypodermic needle is closed at its
free end.

15. Hypoderniic syringe as claimed in claim 13, in
which the part of the tubular body extending beyond the
piston carrying the hypodermic needle is provided with
a lid of a material capable of being sterilized.

16. Syringe comprising a cylindric tubular body the
linterior .cavity of which is divided into two parts by a
fluid-tight immovable pierceable partition, a piston being
inserted into each part so as to be tightly movable along
the cylindric wall thereof, the piston inserted into one
of said cylinders having an axial bore in which a sclid
piercing needle is tightly fitted so as to permit longitudinal
shifting thereof, the part of the needle extending into the
space between the piston and the immovable partition
pointing against the latter and the other end being pro-
vided wtih an operating plate, and the piston inserted
into the other cylinder carrying a connecting tube adapt-
ed to connect the cavity of an injection needle with the
interior of the compartment confined by the walls of the
cylinder, the piston and the immovable partition and to
fix the said injection needle in injection position to the
syringe, the length of the tubular body being so chosen
that the connecting tube is protected in its entire length
by the part of the wall of the body extending beyond the
piston carrying said connecting tube when the piston is
inserted to a -distance from the immovable partition
leaving adequate space for the mixing of the contents of
the two compartments.
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