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An injection cartridge of the dual-chamber type and containing a solid product in a front chamber and a hquid product in
e liquid product, and which preferably 1s a

a rear chamber further contains in the front chamber a medium which is soluble in th
soluble gas. By this arrangement, the formation of gas bubbles is minimized when the solid and liquid products are mixed.
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INJECTION CARTRIDGE ARRANGEMENT

The present invention relates to the field of injec-

tion cartridges, and more specifically to injection
cartridges of the dual-chamber type. The invention also
relates to a method for manufacturing such injection
cartridges.

In the field of hypodermic injections, injection
cartridges have found a wide use. Such cartridges are
provided pre-filled with a liquid composition to be
injected and are usually provided with a movable

piston-like wall at one end and a wall which can

readily be pierced by an injection needle or cannula at
the other end. When an injection is to be administered,
the user inserts the cartrldge into the barrel of a
syringe adapted to receive the cartridge, and a liquid
connection with the contents of the cartridge is
established by an injection needle through the afore-
mentioned piercable wall. By applying pressure on the
other, movable wall, the liquid is then forced out
through the needle and may be administered to a’
patient:

- Such injection cartridges have a number of- important
advantages. As.they are supplied to the user in a pre-

. filled state, there is no need to fill the syringe’ by

drawing liquid up through the needle from a storage
bottle containing the composition to be injected. This
of course gives a much improved security against conta-
mination from bacteria and small particleS'which‘may be
released when the closure of the storage bottle is
pierced. Furthermore, by the use of suitable injection
devices, the injection from cartridges can be simpli-
fied so much that the patient can carry out the injec-
tion on. himself. This is of great importance, for
example’to persons suffering from diabetes, who have to
take frequent injections of insuling.

A further development of the injection cartridges has
been the dual-chamber cartridges. Such cartridges are
used when the substance to be injected is not stable in
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solution, but has to be stored in the form of a dry
powder, which is dissolved or dispersed 1in a liquiad
phase immediately before administering to a patient.
Ssuch cartridges have a movable, piston-like wall at one
end and a piercable wall at the other end like those
cartridges described in the foregoing, but are addi-
tionally provided with a second movable, piston-like
wall inside the barrel of the cartridge between 1its two
ends, and also with a bypass channel, which 1s usually
arranged in the wall of the cartridge. Thus, the second

movable wall divides the cartridge internally into two

chambers one of which containing the dry injection
substance and the other containing the liguid phase to
be mixed with said dry substance. The liquid phase is
usually water or an aqueous liquid. Immediately before

- administering, the liquid is caused to flow through the

bypass channel into the chamber containing the solid
substance so that said substance is dissolved or '
dispersed in the 1liquid phase.  This solution or dis-
persion may then be injected into a patient. The func-

"tion of a dual-chamber cartridge will be described in

more detail in the following specification. -+ °= 77 .~
- These dual-chamber injection cartridges have all the
advantages mentioned for the single-chamber cartridges
above, and in addition provide an added security =
against the injection substance being degraded when it
is in a state of solution or dispersion in a liquid.
phase. However, they still have a number of short- .
comings, which make certainimprovéments desirable:

The .solid substance in the front chamber of a dual-
chamber injection cartridge is usually surrounded by a
gaseous, phase, which 1is usually air. This means that
when the liquid phase is made to flow from the rear
chamber through the bypass channel into the froht
chamber to be mixed with the solid substance, air
bubbles will be formed and will adhere to the internal
wall of the cartridge. The problem is aggravated by the
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fact that said internal wall has usually been made
hydrophobic to facilitate the movement of the movable

walls. The frequency, amount and size of such air
bubbles formed are dependent on a number of factors,

such as the wetting ‘characteristics between the liquid
and the internal wall of the cartridge, the material of
the cartridge, and other factors. In all cases, how-
ever, the air bubbles formed are very diffiCult to
remove. '

The presence of air bubbles in the preparation to be
injected is highly undesirable. The most 1mportant
problem is that if air bubbles above a certain critical
size are injected, they'may block the caplllary blood
vessels and give rise to very serious consequences.
However, the air bubbles are undesirable even if their
size is below the critical value, and even if they are
not lnjected at all. AS'the alr bubbles are compres-
s1b1e, this leads to a decreased.accuracy in the dosing

of the preparat:l.on. Furthermore, due to the magnifying-

glass effect of the 11qu1d in the cartridge, the small
air bubbles adherlng to the 1nterna1'wa11'w111 look
‘much.blgger, and this gives rise to anxiety in the
user, who 1s usually aware of the risks assoclated'W1th

.tbe presence of big air bubbles in a preparation for

injection. . .
It is therefore an ob)ect of the present invention to

prov1de an 1n3ect1on.cartr1dge of the dual-chamber type
'whereln.the dlsadvantages*mentloned in the foregoing
are ellmanated. This object is achieved through the

present 1nventlon.
According to the invention, an injection cartridge of

the dual-chamber type is provided, which comprises a
front chamber'whlch contains a solid product and a
rear chamber which contains a liquid product said

front and rear chambers being separated by a fluid-

sealing movable wall, and a bypass channel for con-
ducting the liquid product from said rear chamber into

4 PCT/SE93/00335
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said front chamber to be mixed with the solid product
to form a preparation to be injected. What character-
jzes the cartridge of the invention is that the solid

product in the front chamber is surrounded by a medium

which is soluble in the liquid product.
In a preferred embodiment, the liquid product is

water or an aqueous liquid, such as a solution or dis-

persion.

In a further preferred embodiment, the soluble medium

surrounding the solid product in the front chamber is a
gas which 1is soluble in the liquid product. A preferred
gas is carbon dioxide.

In a still further preferred embodiment, the
cartridge is provided with means to maintain a sub-
stantially constant pressure in the front chamber.
Preferrably, these means comprise a further mevable,
fluid-sealing wall arranged immediately in front of the

solid product.
The invention also relates to a method for the manu-

facture of an injection cartridge of the dual-chamber

type in accordance with the foregoing. What character-
izes this method is that at the £filling of the car-
tridge, the solid product in the front chamber is
surrounded by a medium which is soluble in the liquid
product which is filled into the rear chamber. Prefer-
fably, this medium is a gas which is soluble in said
liguid product. .

In a preferred embodiment of this method, the solid
product is prepared by freeze-drying a solution of said
solid product directly in the front chamber of the
cartridge, and introducing the soluble gas into the
front chamber after said freeze-drying, and subsequent-
ly seaiing said front chamber.

In the drawings, figure 1‘shows an injection
cartridge of the dual-chamber type according to the
invention. Figure 2 shows a preferred embodiment of an
cartridge of the invention, having a further movable

PCT/SE93/00335
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wall in front of the solid product. Figures 3A and 3B
show a capsule arrangement for sealing the cartridge
after freeze-drying of the solid product and introduc-

tion of the soluble medium.
The invention will now be described in more detall,

with reference to the accompanying drawings.

vention. The cartridge comprises a barrel 1, which is
usually shaped as a circular hollow cylinder. At its
front end, the barrel is shaped as a bottle-neck and
has a flange 2. The front end is sealed by a septum or
membrane 3 of rubber or piastic material,wpich is to
be pierced by an injection needle or cannulé, and a
metal or plastic capsule 4 which is secured around the
flange 2 to hold the septum 3 in sealing connection
with the front end of the cartridge. The septum 3 1is
exposed through a central opening 5 1in the capsule 4.

The cartridge is divided into a front chamber 6 and
a rear chamber 7, which are separated by an-inter-
mediate, fluidfsealingmovableﬁwall 8. This wall 8 thus
has the function of a piSton.,Théffeaf’chambér-7‘is
closed off to the atmosphere by a rear, f1u1d~sea11ng
movable wall 9, which alsoserves as a piston.-

In the front chamber 6 of the cartridge is provided a
solid product 10, which is usually in the form of a
powder. This product is to be dissolved by or dispersed
in a 11qu1d product 11, which is prOV1ded in the rear
chamber 7 of the cartridge. For conducting the liquid
product 11 from the rear chamber 7 into the front
chamber 6, a bypass channel 12 is arranged in the wall
of the.cartrldge barrel 1.
| When the composition to be admlnlstered is to be pre-
'pared, pressure is applied on the rear movable wall 9
to urge it forward. As the rear chamber is essentially
completely filled with liquid, which is substantially
incompressible, the intermediate movable wall 8 will
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also be urged forward, up to a position when it 1is just
across the bypass channel 12. The liquid will then, by
further pressure on the rear wall 9, flow through the
bypass channel 12 into the front chamber 6, to be mixed
5 with the solid product 10. When all the liquid has
passed over into the front chamber 6, the rear wall S
will also be in direct contact with the intermediate
wall 8, and the two walls will act as one single piston
when the mixture of solid and liquid products 1s to be

10 injected through an injection needle or cannula (not
shown in the drawing) which has been inserted through
the septum 3.

In the cartridge shown in figure 1, it is necessary
that there is an empty space in the front chamber 6 to

15 .reéeive the liquid 11 from the rear chamber 7.
According to the prior art, this empty space usually
contains air at atmospheric pressure, which also
surrounds the individual particles of the solid
product. This also means that the pressure in the front

20 chamber will rise Qhen the essentially incompressible

‘ liquid 11 is introduced into said front chamber. When
the so0lid and the liquid prOducts are mixed to form a
solution or dispersion, the air will remaln as a
separate gaseous phase in the form of bubbles of .

25 varying size. As has'been'eXplained in the foregoing,

N these bubbles are_highly undesirable, regardless of
whether they accompany-the liquid when it is injected
or remain in the front chamber of the cartridge.

However, when, in accordance with'the present 1in-

30 vention, the air in the space of the front chamber 6 is
replaced with a medium which is soluble in the 1liquid
product. Thus, when the ligquid 11 is introduced into
the front, chamber 6, it will form an assentially homo-
genous phase with the medium, and no air bubbles will

35 be formed. The medium may be a liquid, but 1is prefe-
rably a gas which is soluble in the liquid product.

As a gaseous medium which is soluble in the liquid
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product, which is usually water or an agueous liquid,
carbon dioxide is suitable. One volume of carbon
dioxide will dissolve in about one volume of water at
atmospheric pressure and normal room temperature. Other
gases may also be possible, such as ammonia, especially
when the liquid product is an ammonium ion buffer. The
choice of medium also dependent on the desired pH value

in the final preparation to be injected.
It goes without saying that the soluble mediun selec-

ted must be one which does not exert any harmful in-
fluence on the preparation to be injected or when it
jtself is injected into the body. In the very small
amounts that are injected, 1t has been found that car-
bon dioxide is essentially free from harmful side

effects. '
in the front chamber, the amount of gas should be as

low as possible, as this decreases the solubility re-
quirements. This means that the empty space in the
front chamber should be as small as possible, so that
the risk that bubbles are formed will be decreased.
However, this works against the requirement that there
must be sufficient room for the liguid product which is
to be mixed with the solid product. A smaller space
will also lead to a higher pressure in the front
chamber when the liguid is introduced. This 1is -
undesirable, as more gas will be dissolved in the
liquid at the higher pressure, but will be liberated
again when the pressure is released, as occurs when the
preparation is injected. However, through an embodiment
of the cartridge of the present invention, this problem

is eliminated.
Thus., in a preferred embodiment of the invention, the

cartridge is provided with means for relieving any

superatmospheric pressure formed and maintain a sub-
stantially constant pressure in the front chamber at
the mixing of the solid product with the liguid pro-
duct. These means may of different designs, and may,
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for example, consist of valve arrangements of various
types. In the most preferred embodiment, however, a
third, fluid-sealing movable wall is arranged 1in the

In this figure, features which are identical with those
in figure 1 have the same reference numbers.
In the same way as shown in figure 1, the cartridge
10 comprises a barrel 1, which is shaped like a bottle-
neck at its front end and has a flange 2. The front end
is sealed by a septum 3 and a capsule 4, which 1is

seacured around the flangé 2.
Internally, the cartridge 1is divided into a front

15 chamber 6 and a rear chamber 7, which are separated by
an intermediate, fluid-sealing, movable wall 8, and the
rear chamber 7 is closed at its rear end by a rear,
fluid-sealing, movable wall 9. A solid product 10 is
provided in the front chamber 6, and a ligquid product

20 11 is provided in the rear chamber 7. There 1is also a
bypass channel 12 arranged between the front chamber -

o o R

- and the rear chamber.
In accordance with the invention, the front chamber 6

also contains a medium which is soluble in the liquid
25 product 11, preferably then a soluble gas, such as

carbon dioxide.
However, in accordance with a preferred embodiment of
 the. invention, a third, fluid-sealing movable wall 13

is arranged in the front chamber 6 immediately in front
30 of the solid product 10. This front movable wall 13 1is

arranged close to the solid product 10 such that it

compresses the solid product‘more or less strongly and

in this way minimizes the space that is occupied by the

product. As a consequence, the amount of soluble medium
35 is also minimized, which makes it easier to dissolve in

the liguid medium.
The front movable wall 13 is preferably provided with
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a depression at its centre, ..5 is shown at 14, such
that it is made thinner at its central part. This will
facilitate the penetration of an injection needle or

cannula.
The forward-facing side of the front movable wall 13

may also be shaped to conform with the interior of the
forward end of the cartridge, as shown in the figure.
In this way, the dead space in front of said movable
wall is minimized when the wall is in its foremost
position.

Through the arrangement of the front movable wall 13
in close contact with the solid product 10, there will
be provided an empty spacé 15 in front of the front
movable wall 13. This space 15 will usually contain air
or some other gas, and to prevent the build-up of a
superatmospheric pressure when the front movable wall
13 is moved forwards, means should be arranged for
relieving the pressure in the space 15. Such means may
be arranged as various types of valves (not shown in
the figure), or by simply inserting the injection -
needle through the septum 3 before the front movable
wall is moved forwards, so that a connection with the
outside atmosphere is established.

" When the composition to be injected is to be
prepared,'pressure is applied on the rear movable wall
9 to urge 1it forwards;.As the liquid product 11 in the
rear chamber 7 is substantially incompressible, the
pressure will also urge the intermediary movable wall 8
forwards. This intermediary movable wall 8 will in its
turn act on the compresséd solid product 10, so that it
will push the front movable wall 13 forwards. When the
intermediate wall 8 has reached a positionn alongside
the bypass channel 12, further pressure on the rear
wail 9 will urge the liquid product 11 through said
channel into the front chamber 6 to be mixed with the
solid product 10 and dissolve it or disperse it in the
liquid phase, which is usually an aqueous phase. At
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this stage, the intermediate wall 8 will not move any
further forwards, but the pressure transmitted by the
liquid flowing through the bypass channel 12 into the
front chamber 6 will cause the front movable wall 13 to
move forwards, so that no superatmospheric pressure is
built up in the front chamber 6. |

As the liquid flows into the front chamber 6, the
medium surrounding the particles of the solid product
10 dissolves in the liquid, so that no gas bubbles are
formed in the resulting sclution or dispersion of the
solid product in the liquad. The solid product being
more or less compressed by the front movable wall 13,
the free space around the particles of the solid pro-
duct is kept to a minimum, which also minimizes the
amount of medium to be dissolved in the liquid. At the
same time, no superatmospheric pressure 1is bui_it up in
the front chamber 6, and the dissolution properties of
the medium in the liquid are not affected. ] .

During the movement of the front movable wall for-
wards, there has been no build-up of an overpressure
in the space 15 in front of said wall, as this space
is in a pressure-relieving connection with the outer
atmosphere, for example through some kind of valve
arrangement, or through an injection needle inserted
through the septum 3. Thus, the movement of the front
wall is not disturbed by any counter-pressure, and this
is of importance when very sensitive substances are to
be dissolved in a liquid phase for subsequent injec-

tion.
When all the liquid has been transferred into the

front chamber 6 and the so0lid product 10 has been com-
pletely dissolved or dispersed in the liquid product,
the cartridge is ready for injection. An injection
needle or cannula (not shown in the drawing) 1is inser-
ted through the septum 3 and the thin part 14 of the
front movable wall 13, so that a liquid connection with
the outside is established. In a variant, the needle
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has previously been inserted through the septum 3, and
will then penetrate the front movable wall 13 as saild
wall is pushed to its foremost'position. It goes wit-
hout saying that the capaoities of the rear chamber 7,
the front chamber 6 and the space 15 should be adapted
to each other in such a way that there will be suffi-
cient room in the front chamber for the solution or
dispersion of the solid product 10 and the soluble
medium in the liquid product 11 when all the liquid has
been transferred from the rear chamber 7 into the front
chamber'G, and the front movable wall 13 is in its
foremost position. This foremost position should then
also be close to the front end of the cartridge, so
that the injection needle or cannula can easily be
inserted through the septum 3 and the front movable
wall 13. ' | '

. In another embodiment of the'cartridge of the inven-
tion, the front'movable'wall 13 in figure 2 can be
,dispensed with, and there is only a valve arrangement
at the front end of the cartridge, or the injection '
needle is inserted through the septum 3 immediately
before the'injectable composition is prepared. In this
way, there will be no build-up of an overpressure as
the liquid product 11 is t ransferred into the front
chamber 6, but the amount of soluble medium used in
accordance with the invention will not be minimized.
Also, there is a risk that{some of this medium will be

~ lost to the atmosphere, espec1ally if it is a gas, and

that there'W111 be an increased risk of contamination
from the outer atmosphere. Therefore, this embodiment,
although it will work, is less preferred.

when. the cartridge is to be used for the preparation
of the injectable composition and its Subsequent
administration, it is usually piaced in a suitable
holder, for example of the syringe type. Such a holder
is generally provided'with.means for exerting pressure
on the rear movable wall and subseqguent injection, such
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as a plunger, which may be actuated manually or
mechanically. The holder is also provided with means at
its front end for connecting the cartridge with an
injection needle or cannula. This connection may be an
injection needle which is pointed at both its ends for
a direct injection from the cartridge, or it may in-
clude a tube, which at its other end is connected with
an injection needle for administering the composition
to the patient. Holders of this type are well-known to
those skilled in the art, and do not have to be modi-
fied in any way for the practice of the present inven-
tion. This is a further advantage of the invention.

The 1n)ection cartridges of the invention are'manu-
factured by processes similar to those prev1ously known
for the‘manufacture of prior art 1njection cartridges
of the dual-chamber type. However, the characteristic
feature of the method of the present invention is that
at the filling of the cartridge, the solid product
'which is filled into'the front:chamber of the Cartridge
is surrounded by'a medium,which is soluble in the.
llQUIdkprOdUCt'WhICh is filled in the rear chamber of

_the cartridge. This can_ be arranged in different'ways.

One method is to inject the medium into the front

chamber before said chamber is closed at its front or
rear end. Another, preferred'method can be used when
the solid product is fllled into the cartridge in the

form of a solution,'which is then freeze~dried 1in place

directly 1n the front chamber. In this case, the medium
is gaseous, and is introduced into the freeze—drying

- chamber before the vacuum in said chamber_is released.

The front chamber with the freeze-dried product should
then preferably be sealed while it is still in the
freeze-drying chamber, and a method and a special
sealing device for this will be described in more

detail below.
If the cartridge is to contain a third movable wall,

as shown in figure 2, this wall may be inserted into

PCT/SE93/00335
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the barrel of the cartridge before it is filled with
the so0lid product. In another variant, the cartridge
does not have a front end like a bottleneck, but has
straight sides, so that the third wall may be inserted
from the front end after the solid product has been
filled into the.front chamber. The modifications
necessary for the different variants may easily be
worked out by a person skilled in the art.

As stated above, a preferred method for manufacturing
the cartridges of the invention is to freeze-dry the
solid product in the front chamber directly, while this
chamber has not yet been sealed, and subsequently in-
troduce a gaseous soluble medium and then seal the
cartridges while they are still in the freeze-drying
apparatus. This embodiment is described in more detail
with reference to figures 3A and 3B of the drawing.

Figures 3A and 3B show a longitudinal sectional view
of the front part of an injection.cartridge'ofthe in-
vention before and after sealing, respectively.
Features which are the same as those shown in figures 1
and 2 have the same reference numbers as in those
figures.

In the figures 1s shown the front part of an injec-
tion cartridge like the one described under figure 1.
Thus, the cartridge comprises a barrel 1 with the front
chamber 6 and the intermediate movable wall 8 and the
bypass channel 12 in the wall of the cartridge. The
front chamber contains the solid product 10, which has
been obtained by freeze-drying a solution of said pro-
duct directly in the front chamber. As the front end of
the cartridge is not yet closed, water vapor can escape
through the opening in said front end, so that the
freeze—drYing becomes possible.

The Front end of the cartridge is bottle-shaped and
has a flange 2 around the outside of 1its neck. A septum
3 of rubber or plastic material 1s arranged to be
pressed against the flanged neck of the cartridge, so
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that a complete seal is assured. The septum can be

penetrated by an injection needle or cannula (not
shown) when an injection is to be administered from the

cartridge.
5 The cartridge is closed by a capsule which comprises
a sleeve portion 20 which fits over the barrel 1 of the

cartridge. At its upper end, the sleeve is closed by an

end wall 21, which has a central opening 22.
On its interior wall, the sleeve 20 of the capsule is

10 provided with lugs 23. These lugs are arranged to be
resilient, so that they may be slid over the flange 2,
but will then snap out to secure the capsule against
the rear edge of the flange 2. A number of lugs 23 are

| arranged around the inner circumference of the sleeve

15 1, so that the capsule will be held securely in place.

The septum 3 1s arranged above the lugs in_éuch.a way
that it will be secured against the front surface of |
the flange 2 when the capsule i1s secured to the car-

, tridge by means of the lugs 23 against the rear edge of

20 - the flange 2. For this, the septﬁm 3 may rest against
the upper edges of the lugs, as shown in figure 3A, or
it may be attached to the underside of the end wall 21,
so that it already covers the central opening 22. Other
arrangements are also possible. What is important is

25 that the septum should securely seal the opening in the
cartridge when the capsule has been secured in placé, ‘
and that before the sealing, there should be a fluid
connection possible between the inside of the front
chamber 6 of the cartridge and the outside of the car-

30 tridge and the capsule, so that the freeze-drying and

' subsequent introduction of the soluble gaseous medium
will be possible.

Figure 3B shows how the capsule has been secured to
the cartridge to seal it against the outside. The

35 sleeve 20 has been slid down the barrel 1 of the car-
tridge such that the lugs 23 have passed over the
flange 2 on the neck of the cartridge and are now
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resting against the rear edge of said flangé. The in-
side of the front wall 21 now rests against the the

septum 3 and presses it securely against the front
surface of the flange 2. It is clear that the distance
between the upper edges of the lugs 23 and the inside
of the front wall 21 should be adapted to the thicknes-
ses of the flange 2 and the septum 3 in such a way that
the septum is pressed securely against the front end of
the flange 2 by the action of the resiliency of the
capsule material. This resiliency is most suitably
achieved through an appropriate selection of a suitable
plastic material for the capsule.

When the capsule is now secured in place, the septum
3 is exposed through the central opening 22 in the end
wall 21. This makes it possible to insert an injection
needle or cannula through the septum for the admini-
stering of the injectable preparation from.ghe car-
tridge. |

The closing of the cartridges after the fréeze-drying
and the introduction of gaseous soluble medium may be.
carried out by the use of equipment which is known to
those skilled in the art. Thus, the cartridges con-
taining the solution which is to be feeze-dried may be
secured in an upright position on trays, and the capsu-
les may be mounted facing downwards in a similar |
arrangement on other trays. The two trays may then be
brought together such that the sleeves 20 of the capsu-
les will engage the barrels 1 of the cartridges, but
will not yet seal the cartridges, as is shown in figure
3A. This assembly of cartridges and capsules is then
introduced into the freeze-drying appartus, and the
freeze-drying process is carried out in a conventional
manner. After this process has been completed, the
gaseous soluble medium is introduced into the apparatus
before the vacuum is released. In this way, said
gaseous soluble medium will quickly and easily pene-
trate into the interior of the cartridges to surround
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the freeze-dried solid product. Thereafter, the two
trays are brought further together by some suitable
mechanical or electro-mechanical arrangement, such that
the lugs 23 in the capsules are passed over the flanges
of the cartridges and snap in to be secured against the
rear edges of said flanges. The cartridges are now
sealed against the outside atmosphere and contamination
from the outside, and may be removed from the freeze-
drying apparatus.

The choice of materials for the various parts of the
cartridges and capsules of the invention does not pre-
sent any difficulties for a person skilled in the art.
Depending on the specific pharmaceutical agents'used,
various types of glass, plastic materials and metal may
be contemplated. It is of course important that the
materials selected are completely acceptable from a

.pharmaceutical point of view and do not have any harm-

ful effect on the preparations to be used. also, the
materials must be easy to sterilize, so that security
against contamination is achieved.

Furthermore, it is clear that all the processes for
the manufacture of the cartridges of the invention must
be carried out with the observation of strict pharma-
ceutical practice, so that no contamination is intro-
duced. This is self-evident to those skilled in the
art, and conventional practice can be followed.

In the foregoing, the present invention has been
described with the reference to embodiments shown in
the drawing. The person skilled in the art will under-
stand, however, that these embodiments are only
examples and do not serve to restrict the scope of the

invention in any way.
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CLAIMS:
1. An injection cartridge of the dual-chamber type,

comprising a front chamber which contains a solid pro-
duct, and a rear chamber which contains a liquid pro-
duct, said front and rear chambers being sepérated by a
fluid-sealing movable wall, and a bypass channel for
conducting the liquid product from said rear chamber
into said front chamber to be mixed with the solid
product to form a preparation to be injected, charac-
terized in that the solid product in the front chamber
is surrounded by a medium which is soluble in the
1i§uid product.
2. An.injection cartridge according to claim 1,
characterized in that the liquid product is water or an

. aqueous liquid.

3. An injection cartridge according to claim 1 or 2,
characterized in that the medium surrbunding the solid
product is a gas which is soluble in the liquid pro-
duct. |

4. An injection cartridge according to claim 3,
characterized in that the medium is carbon dioxide.

S. An injection cartridge according to any one of

claims 1-4, characterized in that it is provided with
means to maintain a substantially constant pressure
in the front chamber.

6. An injection cartridge according to claim 5,
characterized in that a further fluid-sealing'movable
wall is arranged in the froht chamber_immediateIY‘in

front of the so0lid product.

7. An injection cartridge according to claim 5,
characterized in that said front chamber is provided
with outlet means for the outflow of the medium when
the_liquid product is mixed with the solid product.

8. A method for the manufacture of an injection
cartridge according to any one of claims 1-7,
characterized in that when a front chamber of the
cartridge is filled with the solid product, said -

product is surrounded by a
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which is soluble 1in a liquad product which 1s
e cartridge.

nto the front chamber



PCT/SE93/00335

WO 93/20867

.-..l_g‘
|}

M

N

1'....!

o\

|
M

i sl

4

—

FIG. 1



PCT/SE93/00335

FIG. 38

2/2

FIG. 3A

WO 93/20867






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - abstract drawing

