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(&) ABSTRACT

An apparatus for filling an ampule of a needle-less injector
suitable for injecting liquid medication includes an ampule
and a fluid holder. The ampule is for containing the fluid, and
the fluid holder is for delivering the fluid. The fluid holder
also includes a fluid plunger rod. The ampule is coupled to
the fluid holder to provide fluid communication between the
ampule and the fluid holder. The fluid plunger rod is
depressed to load the fluid from the fluid holder into the
ampule to fill the ampule. The ampule may further include
an ampule plunger rod. After the ampule is loaded with fluid,
the ampule plunger rod is depressed to expel bubbles back
into the fluid holder from the ampule.

43 Claims, 25 Drawing Sheets
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APPARATUS AND METHOD FOR FILLING
AN AMPULE OF A NEEDLE-LESS
INJECTOR

RELATED APPLICATIONS

This is a Continuation-In-Part application of U.S. patent
application Ser. No. 09/192,145 filed Nov. 14, 1998, which
is specifically incorporated by reference herein.

FIELD OF THE INVENTION

This invention relates to devices and methods for filing an
ampule of a needle-less injector prior to an injection, and in
particular, embodiments for filing an ampule of a needle-less
injector or syringe, with a medication prior to administration
in an injection.

BACKGROUND OF THE INVENTION

Typically, injections are performed with syringes that
pierce the skin with a needle to deliver medication to a
desired location on a body. In a large number of cases the
syringes are pre-filled with a medication. However, if the
medication does not have a long shelf life, it must added to
the syringe prior to an injection to maintain potency. This
requires the medication to be drawn into the syringe using
needles or the like. After drawing in the medication, the
injection is administered in a normal manner. But, after the
injection there are one or more needles that need to be
disposed of, increasing costs and increasing the potential
health hazards from exposure to used needles.

As an alternative to needle delivery injections, needle-less
medication injections have been performed with “permanent
gun” instruments, generally referred to as “jet injectors™.
These devices use either a compression spring or a com-
pressed inert gas to propel the fluid medication (via a push
rod plunger) through a small orifice (an injector nozzle)
which rests perpendicular to and against the injection site.
The fluid medication is generally accelerated at a high rate
to a speed of between about 800 feet per second (fps) and
1,200 fps (approximately 244 and 366 meters per second,
respectively). This causes the fluid to pierce through the skin
surface without the use of a needle, resulting in the medi-
cation being deposited in a flower pattern under the skin
surface. These reusable jet injectors can accept pre-loaded
medication cartridges, but again the cartridges must be
pre-loaded just prior to an injection for certain medications
with short shelf lives. The procedure is to again use a needle
and a syringe to load the medication in the cartridge prior to
an injection. After drawing in the medication, the needle-less
injection is administered in a normal manner. But, after the
injection there are again one or more needles that need to be
disposed of, increasing costs and increasing the potential
health hazards from exposure to used needles.

Single use needle-less jet injectors offer an alternative to
multi-use, needle-less injectors, since they are low cost and
can be pre-loaded at the point of manufacture. However, if
the medication does not have a long shelf life, the pre-
loading is impractical. Thus, single-use, needle-less injec-
tors have not been usable with medications that must be
loaded prior to injection.

SUMMARY OF THE DISCLOSURE

It is an object of an embodiment of the present invention
to provide an improved device and method for filing an
ampule of a needle-less injector, syringe or the like, that
obviates for practical purposes, the above-mentioned limi-
tations.
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2

According to an embodiment of the present invention, an
apparatus for filling an ampule of a needle-less injector
suitable for injecting fluid includes an ampule and a fluid
holder. The ampule is for containing the fluid, and the fluid
holder is for loading the fluid. The fluid holder also includes
a fluid plunger rod. In preferred embodiments, the ampule is
coupled to the fluid holder to provide fluid communication
between the ampule and the fluid holder. Also, the fluid
plunger rod is depressed to load the fluid from the fluid
holder into the ampule to fill the ampule of the needle-less
injector. In further embodiments, the ampule further
includes an ampule plunger rod. After the ampule is loaded
with the fluid, the ampule plunger rod is depressed to expel
bubbles back into the fluid holder from the ampule of the
needle-less injector. Preferably, the ampule is loaded with
fluid just prior to injection of the fluid due to a short shelf life
of the fluid. Also, the ampule of the needle-less injector is
attached to the needle-less injector after filing with the fluid.

According to further embodiments of the present
invention, a method of filling an ampule of a needle-less
injector suitable for injecting fluid includes the steps of:
providing an ampule for containing the fluid; providing a
fluid holder containing a fluid; providing the fluid holder
with a fluid plunger rod; coupling the ampule to the fluid
holder to provide fluid communication between the ampule
and the fluid holder; and depressing the fluid plunger rod to
load the fluid into the ampule to fill the ampule of the
needle-less injector. Further embodiments include the steps
of: providing the ampule with an ampule plunger rod; and
depressing the ampule plunger rod, after the ampule is
loaded with fluid, to expel bubbles back into the fluid holder
from the ampule of the needle-lee injector. Preferably, the
step of filling the ampule occurs just prior to injection of the
fluid due to a short shelf life of the fluid. Also, the method
includes the step of attaching the ampule of the needle-less
injector to the needle-less injector after filing with the liquid
medication.

Other features and advantages of the invention will
become apparent from the following detailed description,
taken in conjunction with the accompanying drawings which
illustrate, by way of example, various features of embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description of embodiments of the invention
will be made with reference to the accompanying drawings,
wherein like numerals designate corresponding parts in the
several figures.

FIG. 1 is a side plan view of a transparent reagent holder
in accordance with an embodiment of the present invention;

FIG. 2 is a side plan view of an ampule for a needle-less
injector in accordance with an embodiment of the present
invention.

FIG. 3 is an end plan view of the ampule shown in FIG.
2.

FIG. 4A is a cross-sectional view of a diluent plunger rod
in accordance with an embodiment of the present invention;
and FIG. 4B is a side plan view of a diluent plunger rod in
accordance with an embodiment of the present invention.

FIG. 5 is a side plan view of the ampule of FIGS. 2 and
3 combined with the plunger rod shown in FIG. 4.

FIG. 6 is a cross-sectional view of the ampule and plunger
rod as shown along the line 6—6 in FIG. 5.

FIG. 7 is a cross-sectional view of the reagent holder, as
shown along line 7—7 in FIG. 1 coupled to the ampule and
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