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ABSTRACT OF THE DISCLOSURE 

An ampule or the like having a material containing 
space and a spout connected through a restricted neck, a 
stopper in the neck being penetrated to place the mate~ 
rial in the containing space and the spout being sealed 
after placement of the material. 

This application is a division of application Ser. No. 
448,090, ?led Apr. 14, 1965, now Pat. No. 3,476,506‘, 
Nov. 4, 1969. 

It is an object of the invention to provide a method 
and means for safely sealing and storing a volatile and 
?ammable material, such as liqui?ed ethylene oxide or 
the like, within an ampule or similar container; such 
material being designed particularly for use in the steriliza 
tion system described in said application Ser. No. 448,090. 

Referring to the drawing, FIG. 1 represents an eleva~ 
tional view of a sealed ampule, parts being broken away 
and in section, and FIG. 2 represents a similar view with 
the top of the ampule broken to release the contents. The 
ampule 10 is preferably a sealed gas tight container 
which may be opened by manipulation and which may be 
made from a breakable material such as glass. The 
ampule 10 is provided with a stopper 18 constructed of 
a self-sealing material such as natural rubber. The stopper 
18 is inserted into the spout 28 of the glass ampule 10 
through the open top thereof and ?rmly seated in the 
narrow neck 31 of the ampule prior to ?lling of the latter 
with liquid ethylene oxide. An open top on the spout is 
not shown in the drawings but it will be understood 
that the spout is initially formed this way and subsequent 
ly sealed as will be described. The ampule 10 is ?lled 
under pressure with the sterilant by a cannula such as 
a hollow bore hypodermic needle which is inserted through 
the stopper 18 into the body of the ampule. The stopper 
13, which as previously mentioned, is self-sealing, closes 
the hole made by the hypodermic needle after the latter 
is withdrawn, acts as an effective barrier between the 
ethylene oxide vapor and the mouth of the ampule so 
that the open top of the ampule may be heat sealed at 
20 as by a propane-oxygen ?ame without igniting the 
vapor of the sterilant. The stopper 18 may be provided 
with an axial passageway 19 which stops ‘short of the 
axial length of the stopper to provide a guide for the 
hypodermic needle and to provide a thinner wall for the 
needle to penetrate. 
When sealed in the ampule the ethylene oxide is main 

tained largely in a liquid state, as represented by the 
numeral 22 in the bottom of the ampule 10, by the 
vapor pressure of the gaseous sterilant thereabove. 

After sealing of the ampule 10, the latter may be placed 
in a protective ?exible sleeve 24 so that sharp edges or 
spikes of glass resulting from the breaking off of the 
top of the ampule in order to release the contents, will 
not damage a bag or other receptacle in which the ampule 
may be placed. 
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By way of example this protective sleeve 24 may be 

a cylindrical vinyl tube of 316 inch thickness in which 
the open ends project beyond the ends of the ampule. 
The release of the contents of the ampule is accom 

plished by manual fracturing or breaking off the spout 
28 of the glass ampule 10 along a score line 30 preformed 
around the narrow neck 31 of the ampule. Thus, it will be 
evident that it is a relatively simple operation to grasp 
the spout 28 of the ampule 10 with one hand by com 
pressing the sleeve 24 adjacent thereto, to grasp the main 
body of the ampule 10 with the other hand and to cant 
the spout 28 and thereby break it o?“. This operation is 
best shown in FIG. 2. In order to insure that the plug 
18 is removed from the main body of the ampule when 
the spout 28 is snapped off, the plug 18 may be provided 
with a portion above the neck 31 of the ampule which 
is relatively larger than the portion below the neck 31. 
Thus it will be seen in FIG. 1 that the converging walls 
at the neck of the ampule above the score line 30 will 
prevent the larger upper portion of the plug 12 from 
coming out of the spout 28 of the ampule as the spout 
is snapped off while the smaller lower portion will be 
compressed su?iciently due to its resilience to squeeze 
past the converging walls at the neck of the ampule be 
low the score line 30'. The release of the lower portion 
of the stopper 18 from the main body of the ampule 
is further facilitated by the pressure of the sterilant in 
the ampule acting thereon. This operation is well shown 
in FIG. 2. 

If it is desired to further control the release of sterilant 
from the ampule, the sterilant may be compounded with 
a substantially saturated hydrocarbon. Thus, the essential 
ly saturated hydrocarbon may be dissolved or dispersed 
in a liquid sterilant. For example, ethylene oxide may be 
mixed or absorbed into an essentially saturated hydro 
carbon such as polystyrene. Dissolving the ethylene oxide 
in polystyrene will form a gel such that the release of 
ethylene oxide therefrom will not be as rapid as is the 
release of ethylene oxide vapor from pure ethylene oxide 
liquid. This retardation is brought about because the poly 
styrene lowers the vapor pressure and hence increases the 
boiling point of the ethylene oxide. The vaporization of 
ethylene oxide from the surface of the gel cools the sur 
face, hardening the gel and causing it to form a mem 
brane on the surface which further inhibits release. If 
desired, cotton Webbing or other materials may be used 
to slow down the vaporization of the sterilant. 
As an alternate embodiment, the stopper used in the 

neck of the ampule may be inserted after the ampule is 
?lled by maintaining the ?lling apparatus ‘at a temperature 
below the boiling point of the sterilant. Thus, the sterilant 
may be gelled, as previously mentioned, prior to the ?lling 
of the ampule so that the gelled compound may be placed 
in the ampule through the open neck. The ampule stopper 
is then seated in the neck and acts as a vapor barrier be 
tween the body of the ampule and the neck at the time of 
heat sealing. 
From the above, it will be evident that the illustrated ap 

paratus and method provide for safely ?lling an ampule 
with a volatile and ?ammable sterilant and also facilitates 
release of the sterilant from the ampule when desired. 
What is claimed is: 
1. The method of storing a volatile and ?ammable 

liquid such as ethylene oxide or the like, comprising the 
steps of providing a container in "which the liquid is to be 
stored, inserting and ?rmly seating a resilient stopper 
having self-sealing properties in a narrow neck portion of 
an open end spout on said container, supplying said con 
tainer with said volatile liquid via a temporary opening 
made in said stopper which is closed after the container 
has been supplied due to the self-sealing properties of the 
stopper, and applying a source of heat to the open end of 
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the spout to heat seal the latter as the stopper acts as a 
protective barrier between the volatile liquid in the con 
tainer and said heat source. 

2. A method of storing a volatile and ?ammable liquid 
such as ethylene oxide or the like, comprising the steps of 
providing a container in which the liquid is to be stored, 
inserting and ?rmly seating a resilient stopper in a narrow 
neck portion of an open end spout on said container, 
piercing said stopper with a hollow bore cannula such 
that the latter communicates with the interior of the con~ 
tainer, supplying said liquid under pressure to said con 
tainer through said hollow bore cannula, withdrawing said 
cannula from said stopper and simultaneously sealing the 
opening in said stopper made by said cannula by allowing 
the resiliency of the stopper to close said opening, and 
applying a source of heat to the open end of the spout to 
heat seal the latter as the stopper acts as a protective 
barrier between the volatile liquid in the container and 
said heat source. 
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