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57 ABSTRACT 

An automatic injector is provided having at least two 
chambers containing different ingredients of a medicament 
separated by an impermeable membrane. A lance is mov 
able independently of a plunger to cut or pierce the mem 
brane before a spring-loaded drive member for the plunger 
is released to drive a needle out of the body of the injector 
and discharge the medicament through the needle. A remov 
able safety clip is provided for preventing movement of art 
actuating cap into an operative position for advancing the 
lance, and release of the drive member is preventable by a 
removable safety pin until the injector is to be used a 
sealing structure. One of the chambers has a needle dis 
posed therein. The sealing structure is conditionable to 
permit the ingredients to mix in the injector in response to 
a predetermined actuating procedure before the ingredients 
are injected. 

16 Claims, 2 Drawing Sheets 
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MULTIPLE CHAMBER AUTOMATIC 
INJECTOR 

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

This is a continuation of application Ser: No. 08/109,643, 
filed on Aug. 20, 1993, which was abandoned upon the filing 
hereo, which is a Reissue Application of application Ser: No. 
396,325 filed Aug. 21, 1989, now U.S. Pat. No. 5,041,088. 

This invention relates to automatic injectors of the kind 
comprising a body which contains a charge of medicament, 
a needle held in a sheathed position within the body, 
releasable drive means which when released drives the 
needle from its sheathed position to an unsheathed position 
projecting from the body, and expulsion means for discharg 
ing the medicament through the needle. Automatic injectors 
of this kind will hereinafter be referred to as of the kind set 
forth. 

Automatic injectors of the kind set forth have been 
developed primarily for use by persons who have to admin 
ister an injection into their own body at an instance which is 
not known beforehand. These persons include soldiers who, 
when wounded, accidentally injured or exposed to battle 
gas, such as nerve gas, rapidly need to self-inject a medi 
cament into their own body. Such injectors, of course, can be 
used by one person to administer an injection into another 
person or animal and therefore have secondary uses in 
hospitals, emergencies and for veterinary purposes. 

Automatic syringes which have a single chamber for the 
medicament in the form of a pre-mixed fluid are well-known 
and one such injector is disclosed in U.S. Pat. No. 2,832,339. 
Single chamber syringes, however, suffer from the disad 
vantage that the type of medicaments that can be kept in 
them is limited. Many premixed medicaments have a limited 
storage life after which the medicament is unsuitable for 
injection. Moreover, it is necessary to prepare some medi 
caments from different ingredients, for instance, a powder 
and a liquid or two incompatible liquids, immediately before 
the medicament is to be injected. Single chamber syringes, 
therefore, cannot be used for containing medicaments such 
as military vaccines, nerve gas antidotes and other non 
military medicaments consisting of two or more ingredients 
which cannot be stored in contact with each other for any 
significant length of time. 

U.S. Pat. No. 3.572,336 discloses an automatic syringe 
which can be used to administer different liquids simulta 
neously to a patent from a plurality of chambers arranged 
side-by-side within a common housing through either a 
plurality of needles or a single needle. In use the or each 
needle is injected into the patient before movement of a 
plunger within each chamber causes a membrane disposed 
between each chamber and the needle or needles to burst 
under hydrostatic pressure allowing the liquids to pass 
through the needle or needles and into the patient. However, 
this device utilising chambers side-by-side, is bulky and 
cannot be used when one or more of the ingredients of the 
medicament to be injected is of powdered form. 

There have also been attempts to provide automatic 
injectors in which different ingredients of the medicament 
are stored in separate chambers and a passage between the 
chambers is opened to allow the ingredients to mix before 
the medicament is injected. WO 86/06967 discloses one 
such automatic injector which has two chambers side-by 
side in a common housing interconnected by a conduit in the 
partition between the chambers that opens when a plug or 
stopper moves past the conduit. 
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2 
EP-A-0072 057 discloses another type of multi-chamber 

automatic syringe in which different injection liquids are 
separated by a plug or stopper which is movable forwardly 
in the syringe into a position in which a by-pass around the 
plug or stopper allows the liquids to mix before they are 
expelled from the syringe. Such multi-chamber automatic 
injectors have not been greatly successful because it has 
been difficult to find a suitable material for the plug or 
stopper which is not only impermeable and will not be 
adversely affected by highly reactive ingredients such as 
those of nerve gas antidotes, but which also allows the plug 
or stopper to slide easily within the syringe whilst providing 
an effective seal between the chamber or each side of the 
plug or stopper. 

It is an aim of the present invention to provide a 
multi-chamber automatic injector of the kind set forth in 
which at least two different ingredients of a medicament can 
be stored separately, which enables the different ingredients 
to be mixed if necessary before the medicament is automati 
cally injected, and which does not suffer from some of the 
disadvantages associated with previously proposed auto 
matic multi-chamber syringes. 

According to the present invention there is provided an 
automatic injector of the kind set forth incorporating at least 
two chambers for containing different ingredients of a 
medicament, in which adjacent chambers of the injector are 
separated by an impermeable membrane, and cutting or 
piercing means is provided which is movable within the 
body to cut or rupture the membrane before the drive means 
is released a sealing structure which maintains the cham 
bers in a normally sealed relation from one another and 
which is conditionable to permit the chambers to intercom 
municate and allow the ingredients to mix in the injector in 
response to a predetermined actuating procedure. To make 
the device smaller; the injection needle is disposed within 
one of the ingredient chambers. 

Preferably, the sealing structure comprises an imperme 
able membrane which is cut or pierced by a lance. 

The provision of the cutting or piercing means enables a 
controlled rupture of the impermeable membrane to take 
place. It also allows the different ingredients of the medi 
cament to be mixed thoroughly, if necessary, before they are 
injected. Thorough mixing of the ingredients prior to injec 
tion is particularly essential when one of the ingredients is 
in powdered form. 

Preferably, the body of the injector is of elongate form 
with the chambers for the different ingredients arranged 
axially in the body, and the or each impermeable membrane 
which separates adjacent chambers extends transversely 
across the body. Conveniently, a first chamber for one 
ingredient is arranged to contain the needle in its sheathed 
position and a second chamber for another ingredient is 
arranged to contain the cutting or piercing means. This 
arrangement is advantageous in that the overall length and 
diameter of the body of the syringe is not increased very 
significantly than would be expected in a multi-chamber 
syringe when compared with single chamber automatic 
Syringes. 

In a preferred arrangement the body of the automatic 
injector has a substantially cylindrical bore containing a 
tubular cartridge which lines the bore and has at least two 
axially spaced cylindrical chambers for different ingredients 
of a medicament, adjacent chambers being separated by an 
impermeable rupturable membrane extending across the 
cartridge at an intermediate point along the length of the 
cartridge. 

The cutting or piercing means may comprise a lance 
which arranged to extend and be slidable through a plunger 
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which constitutes the expulsion means and seals off the end 
of the second chamber opposite the membrane, the plunger 
in turn being slidable within the cartridge to discharge the 
medicament through the needle when the drive means is 
released. 

The cartridge is preferably formed from a chemically 
inert, impermeable, low-friction plastics material. The mem 
brane may be formed from the same-material as the car 
tridge or from a different material or materials. The arrange 
ment is preferably such that, after rupture, the membrane 
does not obstruct movement of the plunger and, where 
mixing of the ingredients is necessary, the ruptured mem 
brane does not interfere with said mixing or with the 
discharge of medicament through the needle. Desirably, the 
membrane is thin enough so that if it is squeezed between 
the wall of the cartridge and the plunger after it has been 
ruptured the seal between the plunger and the cartridge wall 
is maintained. The membrane however, is preferably highly 
impermeable, tough and has sufficient mechanical strength 
So as not to rupture accidentally during transportation. 

The releasable drive means may comprise a spring 
loaded drive member engageable with the plunger and 
having latching means for holding a spring in compression. 
the drive member being urged by the spring to advance the 
plunger when the latching means is released. 

Conveniently, after the lance has cut or ruptured the 
membrane it is arranged to engage with the needle and is 
movable with the plunger to force the needle out of the body 
of the injector into its unsheathed position, and when the 
needle has reached its fully extended position the plunger is 
preferably arranged to continue its movement within the 
liner to expel the contents of the first and second chambers 
through the needle. 

Preferably, there is provided means for advancing the 
lance to cut or rupture the membrane which is movable 
independently of the drive member. In a preferred embodi 
ment the drive member comprises a tubular collet and the 
lance is advanced by an element such as a drive pin movable 
within the tubular collet. 

The releasable drive means and the means for advancing 
the cutting or piercing means may be actuated by a common 
actuating member which is initially movable to advance the 
cutting or piercing means, release of the drive means being 
effected by further movement of the actuating member. 
Alternatively, separate actuating members may be provided 
for advancing the cutting or piercing means and for releasing 
the drive means. 

In order to prevent accidental actuation of the automatic 
injector. removable safety elements may be provided both 
for preventing advancement of the cutting or piercing means 
and for preventing release of the drive means until it is 
desired to use the automatic injector. The removable safety 
elements may be separate with tamper evident means being 
provided for indicating removal of the first safety element, 
or optionally they may be linked together in such a manner 
that the safety element preventing release of the drive means 
cannot be removed until the safety element preventing 
advancement of the cutting or piercing means has been 
removed. 

An embodiment of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings in which: 

FIG. 1 is a side view of an automatic hypodermic injector 
in accordance with the invention: 

FIG. 2 is an enlarged longitudinal section through the 
injector of FIG. 1; and 

FIG. 3 is a cut-away perspective view showing the 
components within the injector of FIGS. 1 and 2. 
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4 
The automatic hypodermic injector shown in the draw 

ings comprises an elongate, substantially cylindrical body 1 
with a closed end cap 2 at one end and a removable safety 
clip 3, an actuating cap 4 and a safety pin 5 at its opposite 
end. 

The closed end cap 2 is permanently attached to said one 
end of the cylindrical body1 by means of a snap engagement 
and contains a sealing bush 6 which seals the contents of the 
injector at that end from the atmosphere. The end wall 7 of 
the end cap 2 has a portion 8 of reduced thickness at its 
center. 

The actuating cap 4 has a first annular portion 11 which 
surrounds said opposite end of the body 1 and a second 
annular portion 9 of reduced diameter which terminates in 
an end wall in which a central bore 10 is provided. The first 
annular portion 11 has a radially inturned flange 12 received 
by means of a snap engagement in a recess 13 defined 
between two annular ridges 14 and 15 on the outer surface 
of said opposite end of the body 1. The removable safety clip 
3 is in the form of a wide band 16 extending around 
approximately three quarters of the circumference of the 
body 1 and a narrow tamper evident tag 45 extending around 
the remaining part of the body. The band 16 is disposed 
between a shoulder 17 on the body1 and the end of the first 
annular portion 11 of the actuating cap 4 and prevents 
movement of the actuating cap towards the shoulder 17. The 
band 16 of the safety clip 3 is connected to a pull ring 18 
which facilitates removal of the safety clip 3. Preferably, the 
pull ring 18 is flexible and can fold against the body 1 in 
storage. Breakage of the tamper evident tag 45 before 
legitimate use of the injector is required indicates that the 
injector has been tampered with or partially used. 

The safety pin 5 has an enlarged head 19 at one end of 
an intermediate portion 20 disposed within the bore 10 in the 
second annular portion 9 of the actuating cap 4 and a 
cylindrical shank 21 of reduced diameter which extends into 
the actuating cap from the other end of the intermediate 
portion 20. In an optional feature the safety pin 5 may be 
linked to the safety clip 3 by a tie so that the safety pin 5 
cannot be removed until the safety clip 3 has been removed. 

The body 1 of the injector has a stepped cylindrical bore 
having bore portions 23 and 24 of greater and lesser diam 
eter which meet at a shoulder 25 roughly halfway along the 
bore. 

The bore portion 23 of greater internal diameter is 
nearest the end cap 2 and is lined by a tubular cartridge or 
liner 26 in abutment with the shoulder 25. The liner 26 is 
preferably made from a chemically inactive, impermeable. 
low-friction plastics material such as FEP, a fluoro-co 
polymer. The inner wall of the tubular liner 26 defines first 
and second cylindrical chambers 27 and 28 which are 
separated by a thin, tough, impermeable membrane 29 
bonded around its circumference to the wall of the liner 26 
at an intermediate point along its length. If the membrane 29 
is welded to the liner 26 there may be an annular weld flash 
on the outer surface of the liner 26. The bore portion 23 in 
this case may have an additional shoulder indicated at 46 to 
accommodate such a weld fash. 

The first chamber 27 nearest the end cap 2 contains a 
hollow hypodermic needle 30 surrounded at its pointed end 
by a generally frusto-conical needle guide 31 which fits into 
a complementary part of the sealing bush 6. The end of the 
needle 30 remote from its point is connected to a surround 
ing needle disc 32 which is spaced a short distance away 
from the impermeable membrane 29. The disc 32 is prefer 
ably formed with openings or recesses 47 in its outer edge. 
In FIG. 3 it is shown having a shape similar to that of a 
Maltese Cross. 
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The second chamber 28 is bounded at one end by the 
membrane 29 and at its opposite end by a plunger 33 
slidably received within the liner 26. The second chamber 28 
contains a movable elongated member or lance 34 having a 
cylindrical stem 35 which extends at one end through the 
plunger 33 and which carries on its other end a cutter 36 
spaced a short distance away from the membrane 29. 

The bore portion 24 of lesser internal diameter contains 
releasable drive means for the plunger 33 in the form of a 
tubular collet 37 surrounded by a helical spring 38. The 
collet 37 at one end has an enlarged head 39 which engages 
with the plunger 33 and at its other end has a latching means 
in the form of a frusto-conical portion divided by one or 
more slots into barbs 40 which extend through a central 
opening 41 in an annular collar or latch ring 42 at the end of 
the body 1 onto which the actuating cap 4 fits. If the collet 
37 is formed from a plastics material one slot may be 
sufficient, but a metal collet preferably has four slots in its 
frusto-conical portion. The barbs 40 of the frusto-conical 
portion engage with the outer face of the collar 42 and the 
spring 38 is held in compression between the inner face of 
the collar 42 and the head 39 of the collet 37. 

Within the tubular collet 37 there is a drive pin 43 which 
engages at one end with the lance 34 and at its opposite end 
with the shank 21 of the safety pin 5 which extends partly 
within the divided frusto-conical portion 40 of the collet 37. 
In a modified construction, not shown, the drive pin 43 and 
safety pin 5 may comprise a single component. With a 
separate drive pin 43 an interference fit may be provided 
between the drive pin 43 and the collet 37. This allows the 
drive pin 43 to slide within the collet bore with negligible 
friction, but will prevent the drive pin 43 from falling out of 
the collet 37 during assembly and also will stop the drive pin 
moving into a position where it may prevent firing by 
preventing the collet barbs from collapsing fully. FIG. 2 
shows the interference fit provided at 47 between the collet 
37 and the end of the drive pin 43 adjacent to the shank 21 
of the safety pin 5. Preferably, however, two or more ribs are 
provided at the opposite end of the drive pin 43 with a slot 
or slots up the end of the drive pin to provide a spring-type 
cantilever interference fit. 

In use the first and second chambers 27 and 28 of the 
injector are filled with different ingredients of a medicament 
to be injected. For instance, the second chamber 28 may 
contain a medicament in powdered form and the first cham 
ber 27 a diluent for the powder, or vice versa. Alternatively, 
the chambers may contain different liquid ingredients of a 
medicament that are incompatible if stored together for any 
significant length of time. The pre-filled automatic injector 
may be carried by a user in the condition shown in the 
drawings and preferably contained within a close fitting 
flexible plastics sleeve (not shown) which has appropriate 
labelling, attachment means, e.g. a button hole, and is 
designed to act as a casualty marker tag after use. When the 
user needs to self-inject the medicament into his/her body 
he/she follows the procedure described below. 

The user pulls the ring 18 of the safety clip 3 to remove 
the band 16 from the body of the injector breaking the 
tamper evident tag 45. Then, by pressing down on the head 
19 of the safety pin 5 the flange 12 of the annular portion of 
the actuating cap 4 moves over the annular ridge 14 and the 
drive pin 43 moves within the collet 37 and advances the 
lance 34 which ruptures the membrane 29, allowing the 
ingredients in the chambers 27 and 28 to mix. 

It will be appreciated that the membrane may be ruptured 
in a variety of ways. As shown in FIGS. 2 and 3 the cutter 
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6 
36 on the lance 34 may be arranged to cut a plurality of 
radial slits (e.g. four) in the membrane 29 allowing the cut 
sectors to be pushed by the head of the lance 34 against the 
wall of the liner 26 allowing free passage of the plunger 
through the membrane region. A central recess 44 in the 
cutter 36 is designed to allow fluid to flow down the end of 
the needle tube. Alternatively, the cutter 36 on the lance may 
be arranged to cut the periphery of the membrane 29 which 
can then fold up into the central recess 44 in the lance so that 
it does not obstruct the flow of liquid ingredients from the 
second chamber 28 into the first chamber 27. The lance, 
however, may take different forms and the membrane 29 
may be ruptured by a piercing action instead of a cutting 
action. 

After the ingredients of the medicament within the 
injector have been thoroughly mixed together, the user 
removes safety pin 5, places the end cap 2 on an appropriate 
part of his/her body, his/her thigh for example, and self 
injects the medicament into his/her body by pressing on the 
actuating cap 4. 

Removal of the shank 21 of the safety pin 5 from within 
the divided frusto-conical portion of the collet 37 allows the 
barbs 40 to collapse inwardly when the part of the end wall 
9 that defines the aperture 10 engages the barbs 40. When the 
barbs 40 of the collet 37 collapse inwardly through the collar 
42, the compressed spring 38 is released and drives the collet 
37, plunger 33 and lance 34 forwards in the body. 

When the collet 37 starts moving the plunger 33 drives 
the lance 34 down onto the needle disc32, the needle 30 then 
pierces the needle guide 31, sealing bush 6 and portion 8 of 
the end cap 2 and continues moving into the body of the user 
until the needle disc 32 is touching the needle guide 31. 
During the movement of the needle 30 the medicament will 
be pumped out of the chambers 27 and 28 through the needle 
30 by the plunger 33. The medicament will normally enter 
the needle tube through a hole in the end of the needle 
opposite its pointed end. There may, however, also be 
provided a slot in the side of the needle tube, just below the 
needle disc so that if the end of the needle tube is blocked 
by a piece of the cut membrane there is a second path for the 
fluid to flow down the needle tube. When the needle stops 
moving the plunger 33 will continue moving and will slide 
over the top of the cylindrical stem 35 of the lance 34. This 
will continue until the plunger 33 is pushed to the bottom of 
the lance 34 which will be on top of the needle disc 32 
therefore expelling the medicament from both chambers 27 
and 28 of liner 26. At the end of the operation of the 
automatic injector the needle 30 will be fully projecting 
from the end cap 2, the cutter 36 of the lance 34 will be on 
top of the needle disc 32, the plunger 33 will be on top of 
the cutter 36, the collet 37 will be on top of the plunger 33, 
the spring 38 will be fully extended, the drive pin 43 should 
remain in the collet 37, the safety pin 5 and clip 3 will be 
removed with the tamper evident tag 45 broken indicating 
that the device has been used and the actuating cap 4 may be 
pushed fully down on top of the body 1 or returned to its 
original position by the spring 38. 

It will be appreciated that the multi-chamber automatic 
injector of the present invention is simple to operate and 
effectively stores the differentingredients of the medicament 
in separate chambers with minimal risk of the ingredients 
being mixed together until the user is ready to self-inject the 
medicament into his/her body. This substantially prolongs 
the storage life of the injector and also greatly increases the 
number of different medicaments which can be injected 
using the automatic injector. 
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I claim: 
1. An automatic injector comprising 
a body incorporating at least two chambers containing 

different ingredients of a medicament, said at least two 
chambers being including a forward ingredient cham 
ber containing a first ingredient of said medicament 
and rearward ingredient chamber containing a second 
ingredient of said medicament, said forward and rear 
ward ingredient chambers being longitudinally dis 
posed adjacent one another within said body and kept in 
a normally sealed relation from one another, 

separated by a thin impermeable membrane. 
a needle held normally contained in a sheathed position 

within said body, said forward ingredient chamber, 
said needle being movable to an unsheathed position 
projecting from said body and being capable of dis 
pensing said medicament therethrough, 

a releasable drive means assembly within said body 
which when released drives said needle from said 
sheathed position into an said unsheathed position 
projecting from said body, 

a sealing structure for maintaining said forward and 
rearward chambers in said normally sealed relation 
from one another, said sealing structure permitting said 
chambers to intercommunicate to allow the ingredients 
to mix within said body in response to a predetermined 
mixing procedure, and 

an expulsion means member disposed within said body 
for discharging the medicament through said needle. 
and a cutting or piercing means which is movable 
within said body from a first position in which it is 
separated from said membrane to a second position 
where it is forcibly in contact with said membrane so as 
to cut or pierce said membrane before said drive means 
is released. 

2. An automatic injector according to claim 1, wherein 
said chambers for the different ingredients of the medica 
ment are arranged axially in said body of the injector. 

3. An automatic injector according to claim 21, wherein 
a first one of said chambers is arranged to contain said 
needle in said sheathed position and a second one of said 
chambers said rearward ingredient chamber is arranged to 
contain said cutting or piercing means a movable elon 
gated member being manually movable from a first position 
to a second position and being cooperable with said sealing 
structure so that said movement from said first position to 
said second position enables said ingredients to mix within 
said body before said releasable drive assembly is released, 

4. An automatic injector according to claim3, wherein the 
automatic injector has a substantially cylindrical bore within 
said body lined by and further comprising a tubular 
cartridge which defines disposed within said bore said 
tubular cartridge defining said longitudinally disposed for 
ward and rearward adjacent axially spaced chambers, and 
said 
wherein said sealing structure is in the form of an 
impermeable membrane separating said forward and 
rearward chambers extends said impermeable mem 
brane extending transversely across said cartridge at 
an a longitudinally intermediate point along the 
length of said cartridge. 

5. An automatic injector according to claim 4, wherein 
said tubular cartridge is formed from a chemically inert, 
impermeable, low-friction plastics material. 

6. An automatic injector according to claim 1, wherein 
said cutting or piercing means comprises a lance further 

8 
comprising a movable elongated member cooperable with 
said sealing structure so that movement of said elongated 
member from a first position to a second position breaks said 
sealing structure to permit said ingredients to mix, and 

5 wherein said expulsion member for discharging the medi 
cament through the needle is in the form of a plunger having 
a bore extending therethrough, said elongated member 
being arranged to extend through a said bore in said 
plunger and be slidable relative to said plunger which 

10 constitutes said expulsion means for discharging the medi 
cament through the needle. 

7. An automatic injector according to claim 6, wherein 
said releasable drive means assembly comprises a spring 
loaded drive member engageable with said plunger, a 

15 spring, and a latching means associated with said releasable 
drive means, said latching meansportion serving for hold 
ing a said spring in compression, said drive means 
assembly being urged by said spring to advance said plunger 
when said latching meansportion is released. 

20 8. An automatic injector according to claim 7, wherein 
said needle carries a disc and saidlance movable elongated 
member is engageable with said disc after saidlance has cut 
or pierced said membrane elongated member breaks said 
sealing structure to permit said ingredients to mix, said 

25 lance movable elongated member being subsequently 
movable with or by said plunger to force said needle out of 
said body of the injector into said unsheathed position, said 
plunger being arranged to continue its movement when said 
needle is in said unsheathed position to expel said medica 

30 ment from said chambers through said needle. 
9. An automatic injector according to claim 8, further 

including means for a drive pin being manually movable 
for advancing saidlance which is elongated member from 
said first position to said second position to break said 

35 sealing structure, said elongated member being movable 
independently of said drive member of said releasable drive 
means assembly. 
10. An automatic injector according to claim 9, wherein 

said drive member of said releasable drive means assembly 
40 comprises a tubular collet engageable with said plunger, and 

said means drive pin for advancing saidlance elongated 
member is comprises a drive pin movable within said 
collet. 

11. An automatic injector according to claim 1 3, 
45 wherein a first removable safety element prevents movement 

of said cutting or piercing means elongated member and a 
second removable safety element prevents release of said 
drive means assembly. 

12. An automatic injector according to claim 11, wherein 
so an end cap is provided on said body, said end cap being 

movable relative to said body with said second safety 
element when said first safety element is removed to 
advance said cutting or piercing means elongated member 
and said end cap being subsequently movable relative to said 

55 body to effect release of said releasable drive means 
assembly and advance said expulsion means member. 

13. An automatic injector according to claim 12, wherein 
a tamper evident means member is provided for indicating 
removal of said first removable safety element. 

60 14. An automatic injector comprising 
a body incorporating at least two chambers, each con 

taining different ingredients of a medicament, such 
chambers being adjacent to one another and separated 
by a thin impermeable membrane, 

65 a sealing structure for maintaining said chambers in a 
normally sealed relation from one another, said sealing 
structure permitting said chambers to intercommuni 
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cate to allow the ingredients to mix within said body in 
response to a predetermined mixing procedure, 

a needle normally held in a sheathed position within said 
body. 

a releasable drive means assembly within said, body 
which, when released, drives said needle from said 
sheathed position into an unsheathed position project 
ing from said body, said releasable drive assembly 
including a spring-loaded drive member movable 
within said body and a latching portion for releasably 
latching said drive member, 

a plunger within said body constituting expulsion means 
for discharging the medicament through said needle, 

cutting or piercing means comprising a lance an elon 
gated member arranged to extend through, and be 

O 
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forward ingredient chamber and a rearward ingredient 
chamber, each of said forward and rearward ingredient 
chambers containing different ingredients of a medica 
ment 

a sealing structure constructed and arranged to maintain 
said forward and rearward ingredient chambers in 
normally sealed relation from one another, said sealing 
structure permitting said forward and rearward cham 
bers to intercommunicate and the ingredients to mix in 
response to a predetermined manual mixing procedure; 

a manually movable structure constructed and arranged 
to be manually engaged and manually moved during 
said predetermined manual mixing procedure from a 
first position to a second position so as to eliminate said 
sealed relation between said forward and rearward 
chambers and thereby permit said ingredients to mix slidable relative to, said plunger, said releasable drive 

means comprising a spring-loaded drive member 
being engageable with said plunger and capable of 
moving said plunger forwardly within said body upon 20 
release of said latching meansportion associated with 
said releasable drive means assembly, 

a spring held maintained in compression by within said 
body when said latching meansportion is in a latched 
condition.said drive member being urged by said spring 25 
to advance said plunger when said latching means 
portion is released from said latched condition, and 

means a manually engageable portion for advancing 
saidlance which is elongated member, said elongated 
member being movable independently of said drive 30 
member. 

15. An automatic injector according to claim 14, wherein 
said drive member of said releasable drive means assembly 
comprises a tubular collet engageable with said plunger, and 
wherein said means for advancing said lance comprises a 
manually engageable portion is in the form of a drive pin 
which is movable within said collet. 

16. An automatic injector comprising: 
a body; 
a tubular cartridge disposed within said body and incor 

porating at least two ingredient chambers including a 

35 

40 

within said body; 
a needle normally contained within said forward ingre 

dient chamber and being movable to an extended 
position projecting outwardly from said body; 

a plunger disposed within said cartridge and being slid 
ably movable within said cartridge for discharging the 
medicament through said needle, and 

a releasable spring assembly being releasable to move 
said needle from said forward ingredient chamber to 
said extended position and to move said plunger within 
said body to discharge the medicament through the 
needle. 

17. An automatic injector according to claim 16, wherein 
said body has a rearward end and a forward end, said 
manually movable structure comprising an elongated men 
ber extending through said plunger and a manually engage 
able portion extending outwardly from said rearward end of 
said body; and an elongated member extending through said 
plunger, said manually engageable portion being manually 
engageable and movable to move said elongated member in 
sliding relation through said plunger so that said elongated 
member breaks said sealing structure to permit said ingre 
dients to mix. 


