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This invention relates to containers and, more particu 
larly, to compartmented containers for separate main 
tenance of materials prior to their use in combination. 

Frequently it is desired to package in a single unit dry 
Solids and a reconstituting diluent or separately main 
tained liquids for mixing prior to use, as in the separate 
storage of sterile components of a mixture to be injected 
into the human or animal body. Much attention has been 
accorded the development of such packages for the phar 
maceutical industry in recent years. Various combinations 
of multiple-compartmented injection units have in fact 
been developed, but results thus far have proved unsatis 
factory for one or more of a variety of reasons which the 
containers of this invention are designed to overcome. 
The device of this invention is remarkably simple in 

construction and economical to fabricate and fill. More 
important, however, is the provision of a unit embodying 
components with which the physician is already familiar. 
Where reconstitution or mixing of ingredients is necessary 
prior to use, he is thus enabled to respond in emergencies 
without time-consuming reflection on mechanics of op 
eration. In this respect the device hereof, with unique 
coaction between its basic elements, is a departure from 
compartmented injection devices of the art, which demon 
Strate remarkable ingenuity but too often involve costly 
or complicated features that detract from their practical 
usefulness. -. 
The device of this invention comprises essentially 

means defining a mixing chamber for containing a first 
sterile ingredient for injection to which is affixed means 
defining a storage chamber for containing a second sterile 
fluid ingredient for injection. A penetrable plug seals the 
open, upper end of the mixing chamber. Communication 
between the mixing and storage chambers is provided by 
a cannula mounted on the means defining the storage 
chamber and extending through the penetrable plug. A 
pressure-expellable cap closes the lower, extended end 
of the cannula. The storage chamber carries a plunger 
with piston slidable therein, whereby downward move 
ment of the plunger and piston develops pressure to ex 
pel the cap, causing the fluid ingredient of the storage 
chamber to enter the mixing chamber. 

In its preferred embodiment the device of this inven 
tion comprises a mixing vial containing a first sterile 
ingredient for injection atop of which is positioned a 
Syringe containing a second sterile fluid ingredient, such 
as a diluent, for injection. The cannula of the syringe 
extends into the vial through a penetrable plug which 
both seals the neck of the vial and affords rigidity in 
the connection between the syringe and the vial of the 
mounted assembly. A sealing pop-off cap is frictionally 
engaged over the extended end of the cannula inside 
the vial, the cap being expelled from the cannula on 
the downward movement of the plunger of the syringe, 
causing the fluid ingredient in the syringe to mix with 
the first sterile ingredient in the vial. The entire unit 
is then inverted, the syringe withdrawn to a low point in 
the inverted vial and the mixed ingredients drawn into 
the syringe in the usual manner. The syringe is then 
withdrawn from the vial and is ready for use. 

In the drawings, FIGURE 1 is a partial cross-section 
of a syringe and vial united in the manner described. 
FIGURE 2 shows an enlarged cross-section of the 
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2 
penetrable plug for receiving the syringe and sealing the 
vial contents from the atmosphere. 
FIGURE 3 illustrates a cross-section of the pop-off 

cannula cap. 
Referring more specifically to the drawings, it will be 

seen from FIGURE 1 that the syringe S has a cylindrical 
barrel 1 which is removably mounted atop vial 2. Bar 
rel 1 terminates at its upper end in a finger-engageable 
collar 3 and at its lower end in boss 4, which is of re 
duced diameter. Penetrable plug 5, which is secured in 
neck 6 of vial 2, has a flange 18 engaged with the upper, 
flanged edge of the neck 6. Said plug 5 also has an up 
Wardly opening bore 21 into which the boss 4 of barrel 
1 is received, thereby lending rigidity to the assembly 
and Sealing the interior of vial 2 against the atmosphere. 
OverSeal 7 provides tamper-proof protection for plug 
5 and clamps the flange 18 against the neck 6 to improve 
the Seal. Plunger 8 with thumb-engageable flange 9 is 
slidably mounted in barrel 1. One end of the plunger 
extends beyond the barrel 1 and the other end is con 
nected to the piston 10, which is disposed in the barrel 
1. Annular grooves in piston 10 provide annular 
ridges for slidable and sealing engagement with the in 
terior Surface of barrel 1. Cannula 12, which is rigidly 
mounted in boss 4, communicates with the chamber 1A 
and extends through the plug 5 into vial 2. Pop-off cap 
13 is frictionally engaged over the free end of cannula 
12, whereby depression of plunger 8 develops pressure 
within chamber 1A sufficient to dislodge cap 13 from the 
cannula 12 and cause it to fall freely into vial 2. There 
upon fluid 14 in chamber 1A can be forced into vial 2 for 
admixture with medicament 15 therein by downward 
movement of the plunger 8. 
Where it is desired to reduce the overall height of 

the package, plunger 8 can be provided with a threaded 
Stem 6 of reduced diameter for threadable engagement 
with a threaded receiver portion 17 of piston 10. 

Plug 5 must not only provide an effective seal against 
contamination of the contents 5 of vial 2, but must also 
afford substantially rigid support to the syringe mounted 
therein. FIGURE 2 shows more clearly a favored form 
of plug 5. Upper flange 8 of plug 5 has a diameter larger 
than the internal diameter of neck 6 of vial 2. Body 
section 19 of plug 5 is substantially the same diameter 
as the internal diameter of neck 6 and has at least one 
ring 20 or annular ridge intermediate its length to afford 
a positive seal against said neck 6. The plug 5 has a 
central bore 21 which extends downwardly into body 
Section 9 intermediate its depth, said bore being of 
substantially the same diameter as boss 4. At least one 
circumferential ridge 22 extends into bore 21 from body 
section. 19. The lower extremity of body section 19 pre 
sents a concave surface 23, which provides a low point 
for complete withdrawal of contents from the inverted 
vial after mixture of ingredients. 

Pop-off cap 13 is more clearly illustrated in FIGURE 
3. Reference thereto shows a generally cylindrical and 
cup-shaped body having a downwardly extending chan 
nel 24 of substantially the external diameter of can 
nula 12. Channel 24 terminates at its lower end in an 
enlarged cavity 25 for receiving the tip of cannula 12 
without contact therewith. Intermediate the length of chan 
nel 24 is at least one annular recess 26 to facilitate pres 
entation of a resilient and adhering surface to cannula 
12. Cap 13 remains in place until downward movement 
of plunger 8 develops sufficient pressure in cavity 25 to 
expel said cap 13 from cannula 12. 

All parts in contact with medicament, with the excep 
tion of plug 5, piston 10 and pop-off cap 13, cas be made 
of glass, plastic or other suitable material that can be 
sterilized. Plug 5, piston 10 and pop-off cap 13 are fab 
ricated from materials such as high quality rubber or 
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resilient plastic that will not impart chemical or par 
ticulate contamination to the individual ingredients, will 
remain stable against the individual ingredients in barrel 
1 and vial 2 and the mixtures thereof, and are capable 
of withstanding heat or chemical sterilization. It is es 
pecially important that cap 13 provide an effective vapor 
seal against the fluid diluent or medicament in barrel 1 
and be non-sticking on cannula 12. Butyl rubber has been 
found preferable for this service, although neoprene and 
similar materials can be suitably employed. 
. A particularly desirable feature of the present device 
is the ease with which it can be filled under aseptic con 
ditions. With all parts and ingredients rendered sterile, 
the solid or liquid medicament 15 is charged to vial 2. 
Cannula 12 is inserted through overseal 7 and plug 5, 
and boss 4 positioned in bore 21. Cap 13 is applied over 
the tip of cannula 2, the liquid diluent or medicament 
14 is charged to barrel 1, and plunger 8 with piston 10 
is inserted in barrel 1. Plug 5 with the syringe unit in 
place is then inserted in neck 6 of vial 2 and the overseal 
7 applied to complete the assembly. It is apparent that 
other sequences can be employed, but the important 
aspect to be noted is the freedom from difficult assembly 
problems encountered here which commends this device 
to conventional manufacturing techniques. 
What is claimed is: 
1. A device for both maintaining separately and there 

after mixing sterile ingredients and for injecting the mix 
ture, comprising in combination: 

vial means having a neck communicating with a mix 
ing chamber for containing a sterile first ingredient; 

penetrable plug means sealingly inserted in the neck 
of said vial means; 

syringe means having a storage chamber for contain 
ing a sterile fluid inpredient, said syringe means hav 
ing plunger means in said storage chamber and hav 
ing a cannula mounted thereon with a tip portion 
penetrating said plug means and extending into said 
mixing chamber; - 

holding means integral with said plug means and on 
said syringe means adjacent said cannula releasably 
connecting and firmly holding said syringe means 
with respect to said vial means; and 

cap means surrounding the inner end of said cannula, 
said cap means having means frictionally engaging 
said cannula, said cap means being spaced both from 
said tip portion of said cannula and from said vial, 
said cap means being dislodged from said cannula 
by the pressure developed in said syringe upon move 
ment of the plunger means toward the cannula while 
said holding means are connected, whereby said fluid 
ingredient can be discharged into said vial means and 
mixed with said first ingredient, and the resulting 
fluent mixture can be withdrawn from said vial means 
into said syringe means after which said holding 
means are released so that said syringe means can 
be used to inject said mixture. 
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2. A device according to claim 1 wherein the length 

of said cap means is less than the distance between the 
tip of the cannula and the wall of the vial toward whig. 
said cannula extends, when said holding means are core - 
nected. 

3. In combination: 
(1) A mixing chamber for containing a first sterile in 

gredient for injection and having an open end; 
(2) A storage chamber for containing a sterile fluid 
ingredient for injection affixed to said mixing cham 
ber; 

(3) Penetrable plug means sealing the open end of said 
mixing chamber; - 

(4) A cannula extending from one end of said storage 
chamber through said plug into said mixing cham 
ber and communicating therebetween; 

(5) A plunger mounting a piston at its lower end slid 
able in said storage chamber, and (6) A Sealing cap having a generally cylindrical body 
of resilient material nonsticking with respect to the 
cannula Surface, said body having a channel of sub 
stantially the external diameter of said cannula ex 
tending downwardly from the upper surface of said. 
body and terminating in an enlarged cavity for re 
ceiving the tip of said cannula, but without contact 
therewith, said channel having at least one annular 
recess intermediate the length of said channel, 
whereby the cap will be frictionally retained over 
the tip of the cannula until pressure in the cavity, 
developed by downward movement of the plunger. . 
and piston, is sufficient to overcome the adhering 
tendency of Said cap and expel it freely into the mix 
ing chamber, thereby causing mixture in said mixing 
chamber of said first ingredient and said fluid in 
gredient, whereupon the resulting fluid mixture can 
be withdrawn from said mixing chamber into said 
storage chamber and said storage chamber separated 
from said mixing chamber for use. 
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