


Patented Nov. 24, 1953 2,660,171 

UNITED STATES PATENT OFFICE 
2,660,171 
WA, 

Fairleigh S. Dickinson, Jr., Rutherford, N.J. 
Application December 7, 1950, Serial No. 199,588 

1. 
This invention relates to a structurally and 

functionally improved vial for use in connection 
With medicaments. 

It is an object of the invention to furnish a 
unit of this character by means of which, for ex 
ample, a diluent and a dry medicament may be 
maintained in mutually isolated condition. With 
in separate compartments without any danger of 
intermixing; the physician or other user being 
presented with a structure which may readily be 
operated when desired so that proper internix 
ing will occur. Thereupon the resultant Solu 
tion may be drawn into a syringe and be hypo 
dermically injected. 
A further object is that of providing an assem 

bly of this type which will include relatively few 
parts, each capable of ready manufacture by 

... quantity production methods to produce an inex 
pensive unit for satisfactorily accomplishing the 
desired results. 
With these and other objects in mind, reference 

is had to the attached sheet of drawings illus 
trating one practical embodiment of the inven 
tion and in which: 

Fig. 1 is a perspective view of a vial; 
Fig. 2 is a sectional side view thereof; and 
Figs. 3 and 4 are views similar to Fig. 2 but 

illustrative of steps taken by the user preparatory 
to hypodermically injecting the Solution. 
As shown in these views the vial includes a 

body embracing two compartment portions re 
spectively indicated at 5 and 6. These portions 
are joined by a reduced neck embracing a tubular 
section 7 of minimum diameter, a slightly larger 
section 8 which is also tubular and an interven 
ing flange or connecting portion 9. The neck 
connects compartments 5 and 6 and is conven 
iently defined by outwardly extending portions 
0. 
As illustrated the Vial may embrace merely tWO 

compartments; compartment 5 being closed by 
an imperforate base it. The outer end of com 
partment 6 may be defined by a laterally extend 
ing lip 2. All of these parts are preferably 
formed of glass although, in certain instances, 
other materials might be employed. They will 
also be integral with each other. Compartment 
5 receives a medicament which may be in the 
form of a powder 3 and compartment 6 receives 
a diluent or vehicle 4 for the powder f3. 
Communication between compartments 5 and 

6 is normally prevented by means of a sealing 
means in the form of a stopper. This stopper con 
veniently embraces a head 5 and a plug 6. 
That stopper should be formed of rubber or simi 
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lar material. Its dimensions are such that the 
plug firmly bears against the inner face of the 
constricted tubular portion 7 and the adjacent 
head Surfaces bear against the inner face of tubu 
lar portion 8 and the intervening connecting por 
tion 9. In this manner it will be understood that 
a very effective seal is provided extending 
throughout the stopper plug, the edge of its head 
and the lateral Surface connecting these parts. 
Such a Seal will preclude against any danger or 
accidental leakage from one compartment to the 
other. 
The outer end of compartment 6 is also closed 

by a Seal formed by a stopper which may again 
include a plug 17 and a head portion 8, both 
conveniently formed of rubber. The inner face 
of head portion 8 bears against the outer surface 
of flange 2 if such a flange is employed. As 
shown, this latter stopper is of the type embody 
ing a diaphragm portion capable of ready pene 
tration by a needle. The parts may be held 
against movement and the outer surface of head 
portion 8 may be maintained in sterile condition 
by means of a disk 9 which is retained by a seal 
ing cap 20 enclosing the lip 2 and adjacent sur 
faces of head 3. Both the disk and cap are con 
Veniently formed of foil or of any other suitable. 
sheet material and are provided in accordance. 
with Well known techniques. Also in accordance: 
With those techniques and as shown in Fig. 1 a 
tongue portion may be provided as part of the 
cap and be defined by an arcuate slit as indi-, 
cated at 2?. As will finally be understood, it will 
Ordinarily be preferable to have the interior of 
the vial body at atmospheric pressure, although 
under certain circumstances, pressure higher 
than atmospheric might desirably be embraced 
Within compartment 5. 

In any event, in use a physician will, in the usu 
all manner, remove at least the center part of the 
disk 8 or other protecting member by raising the 
tongue portion defined by slit 2 f and tearing 
the material of the cap so that the latter may 
be removed after which disk 19 may be discarded. 
Thereupon he will introduce the end of a hypo 
dermic needle 22 through the diaphragm of the 
outer cap as shown in Fig. 3. The needle being 
attached to a hypodermic barrel and piston as 
Sembly, that assembly may be actuated to cause 
an a Spiration. The stopper may not move into 
the inner compartment because the enlarged part 
of that stopper will-in cooperation with the neck 
Surfaces-prevent such movement. The afore 
described aspiration will withdraw a part of the 
liquid diluent 4 from compartment 6. Under 
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these circumstances, a sub-atmospheric pressure 
will exist within that compartment. An atmos 
pheric or slightly higher than atmospheric pres 
sure existing within compartment 5, it follows 
that air pressure will act against the inner face 
of plug portion f6 thus forcing the latter into 
compartment 6. This unseating of the central 
stopper will occur quite suddenly and will be 
complete. In other words, there. Will be no dan 
ger of a slight, or partial unseating :-occurring 
with consequent sluggish flow or seepage of the 
diluent 4 into the compartment 5 containing 
the powder 3 or medicament in other form. 
Such unseating has also been shown in Fig. 3 
in which it is apparent that the diluent has 
flowed from one to the other compartment. 

Accordingly, the physician-a-While; preferably 
leaving the needle in place-may primarily dis 
charge such diluent as he has withdrawn in con 
nection with the aforementioned aspirating a C 

isition. He may then agitate the assembly; to-as 
ure of the::creation: Of... a proper Solutions with 
helmedicament : either dissolved. Ori, incorrect 

... suspension. Finally, in accordance-with the Con 
... wentional technique, and as shown in Fig. 4, he 
smay. Support, the Vial in .upended...condition and 
by aspiration withdraw the solution into the bar 
'el of the syringe. Thereafter the may, proceed 
ith the hypodermic injection in the usual man 

iner. As will be understood due to the fact that 
::the larger or flared. end of the connecting por 

tion extends towards the outer compartment 6 
is and it...is only necessary to move: the stopper for 
he length of, the plug portion. 6, rather... than 
for the over-all-length of the stopper, no dif 
ficulties will be: experienced in: causing: a sub 
stantially immediate: unseating of the stopper 
5-6. This: will.be.trueidespite the multiple 

...surfaces seal: existing between...the connecting 

Thus, among others.the Several objects of the 
invention as specifically aforenoted are achieved. 
Obviously numerous changes in construction and 
rearrangement; of the parts: might be, resorted 

- 

... Vention; as defined by the claims. 
I claim: 

-1. A vial including in combination, a hollow 
dy embracing. an inner: compartment having 

-ing its outer end-open, a neck portion connect 
ing said compartments, said 'neck portion hav 
ing: a width less: than, the "Width of said outer 

is Compartment, the inner face of said, neckpor 
stion: presenting an uninterrupted. Substantially: 
Smooth seating surface adjacent said outer.com 
partment, a stopper of a widthiess than the in 
ternal width of at least said outer compartment, 

. Said stopper extending in the direction of...said 
outer compartment and bearing in sealing re 

slationship against said: Seating: Surface,; an:en 
larged part incorporated in said: 'stopper and 
bearing; against surfaces: of saidneckportion to 
prevent movement of said stopperiinto saidinner 
compartment, a further...stopper mounted adja 

scent the open-end of said outer compartment and 
in conjunction with said first-named: stopper 
iSealing said outer compartment and said fur 
: ther stopper being perforable by a cannula, 

ent may be reduced to cause the resultant 
higher pressure in the inner: compartment: to 
force said first named stopper:fromits::seat into 
said, outer compartment. 

2: A vial including in combination a hollow 

to without departing from the spirit of the in- i. 

ts. Outer:end closed, an outer compartment hav- : 

ithrough which pressures in the outer compart 
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body embracing an inner compartment having 
its outer end closed, an outer compartment hav 
ing its outer end open, a neck portion connect 
ing said compartments, said neck portion having 

is a width less than the width of said outer com 
partment, an inner face of said neck portion 
presenting a reduced bore adjacent said inner 
compartment, an enlarged bore adjacent Said 
outer compartment and an outwardly extending 

10' flange portion providing: ai seat between said 
bores, a headed stopper having its stem bearing 
in sealing relationship against said reduced bore 
and its head bearing in similar relationship 
against said flange and enlarged bore, a further 

15 stopper mounted adjacent the open end of Said 
outer compartment and in conjunction with said 

i::first named stopper Sealing said outer compart 
ment and said further stopper being perforable 
by a cannula through which pressures in the out 

20 er compartment may be reduced to cause the re 
:::sultant higher pressure in the inner compart 
timent to force said first-named stopper from its 
Seat into said outer compartment. 

; 3. As vial including in combination a hollow 
:: 25 body embracing: an inner compartment having its 

... outer end closed...an outer conpartment having 
its outer end open, a neckportion connecting said 

... compartments, said 'neck portion having a width 
itless than the width of said outer compartment, 

$3t) ; the inner face of said neckportion presenting an 
- :uninterrupted substantially. Smooth seatings sur 
-face adjacent said outer-compartment, a stopper 
of a width: less than the internal width of at 
least said outer compartment, said stopper's ex 

35 tending in the direction of said outer compart 
is ment and bearing in sealing relationship against 
...said seat, "an enlarged part incorporated in said 
ristopper and bearing-against surfaces of said neck 
iportion to prevent movement of said stopper into 

...sportion and that, stopper. 3.40 said inner compartment, a further stopper 
: mounted... adjacent the open end-of-said outer 
- compartment and in conjunction with said first 
named stopper-sealing said outer. compartment, 
liquid within said outer compartment, non 

45 liquid medicant withini said inner compartment 
and said-further stopper being-perforable by a 

; cannula through which liquid from the router 
compartment: may be withdrawn to reduce the 
pressure within-such compartment and cause the 

50, resultant higher pressure in the inner, compart 
ment. to force said first-named stopper from its 

... seat into said outer compartment. - 
4. A Vial including in combination a hollow 

...body "embracing an inner: compartment having 
55 its outeriend closed, an outer-compartment hav 

ing itS. Outer end open, a neckportion connecting 
Said compartments, said neck portion having a 

- Width less than the width of said outer compart 
ment, the inner face of said neck portion pre 

60. Senting a plurality of uninterrupted substantially 
Smooth Seating surfaces extending substantially 
at right: angles with respect to each other and 

radjacent. Said-outer compartment, said 'surfaces 
s"receiving in Sealing relationship a stopper adapt 

652 edisolely for movement into: said outer compart 
.iment, the outer end of said outer, compartment 
: being 3 adapted to receive a further stopperper 
forable by a cannula, whereby with said stoppers 
in position, the pressure within said outer com 

.70 partment may be: reduced to cause said first 
named Stopper to unseat and move into said 

: Outer compartment. 
5. A vial including-in combination a hollow 

bodyiembracing an inner compartment having its 
375 outer:end closed; an outer compartment having 
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its outer end open, a neckportion connecting said 
compartments, said neck portion having a width 
less than the width of said outer compartment, 
the inner face of said neck portion presenting an 
uninterrupted Substantially Smooth seating Sur 
face adjacent said outer compartment, said seat 
ing surface embracing a reduced bore portion ad 
jacent said inner compartment, an enlarged bore 
portion adjacent Said Outer compartment and an 
outwardly extending flange between said bore por 
tions, both said bore portions being parallel to 
the vial axis and said flange being disposed at 
right angles to said bore portions, Said neck por 
tion being adapted to receive a headed stopper, 
the stem of which extends in Sealing relation 
ship with said reduced bore portion and the head 
of which is to bear in sealing relationship with 
said flange and enlarged bore portions and said 
outer compartment adjacent its Outer end pro 
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viding a seat for a further stopper perforable by 
a Cannula through which the pressure in the 
Outer compartment may be reduced to cause an 
unseating of the first-named stopper and a move 
ment of the latter into said outer compartment. 

FARLEIGH. S. DICKINSON, JR. 
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