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[57] ABSTRACT

Single-use hypodermic applicators are formed of sin-
gle or multiple chambers containing liquid medica-
ments of all types. These low-cost applicators are
formed from synthetic plastic tubing in flattened form
with a sterile hollow needle sealed therein and project-
ing from the front end of the applicator body with the
inner end of the needle enlarged and sealed within a
chamber formed in tubing forwardly of the medica-
ment chamber. A normally heat-sealed seam between
chambers is adapted to be ruptured by finger pressure
imposed on the outer walls of the medicament
chamber to force the medicament from the latter into
the forward chamber and through the hollow needle
for ejection through the pointed end thereof when the
same is inserted into a receiving body. The applicator
body is formed with one, two or more medicament
chambers separated by burstable seams extending in
straight lines transversely of the longitudinal axis of
the tubing and provided with critically dimensioned
and oriented weakenings so that finger pressure ap-
plied selectively to these chambers will control the
dosage of medicament forced forwardly towards the
enlarged end of the hypodermic needle. The needles
are designed to be packaged compactly and dispensed
conveniently for use in large or limited number. Also,
the only two components of the applicators, namely,
the needles and the plastic medicament containers,
may be salvaged and processed for re-use.

9 Claims, 21 Drawing Figures
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1
BURSTABLE SEAMED HYPODERMIC
APPLICATORS

This invention relates to single-use hypodermic appli-
cators, and more particularly to two-component hypo-
dermic devices, each consisting of a hollow needle in
permanent connection with a tubular flexible plastic
container having one or more chambers therein for a
liquid medicament, which is adapted to be forced from
the container by finger pressure for ejection through
the pointed end of the hollow needle.

It is the object of the present invention to provide a
low-cost, burstable hypodermic applicator fabricated
from flexible synthetic plastic sheet material in flat-
tened tubular form of substantially uniform width,
wherein may be effectively sealed the inner end of a
hollow needle or cannula in a manner to make possible
the accurate and reliable insertion of the hollow needle
in a body to be treated and which, at the same time,
maintains the liquid medicament in sealed and sterile
condition in a separate chamber or compartment until
the medicine is forced into the inlet end of the needle.
The medicament is injected into the body with ease by
the simple application of finger pressure to the outer
wall of the medicament chamber, which serves to rup-
ture a burstable seam at the front end of the latter and
adjacent to the inlet end of the hollow needle. The con-
tinued application of pressure on the outer walls of the
chamber forces the medicament from the latter
through the hollow passage in the needle.

It is another object of the present invention to pro-
vide hypodermic applicators having one or more cham-
bers for containing a medicinal medium, which gives
rise to the capability of controlling the amount of medi-
cament which may be selectively discharged through
the needle.

It is another object of the invention to provide a sin-
gle-use hypodermic applicator of low cost which may
be used in emergency field applications without need
for special training or experience of the administering
operators.

The medicinal agents may be of any desired chemical
compositions, in dependence upon the special needs to
be served thereby. For example, these may be injec-
tions to prevent the incidence of all kinds of epidemics
such as cholers, influenza, rubella, etc., or these injec-
tions may involve medicinal treatments, such as insulin
injections to combat diabetes, or antibiotics for the
purpose of combating infections. The components of
the hypodermic applicators are of low-cost materials,
such as synthetic plastic tubing of compositions which
are inert to the medicinal compositions encapsulated
thereby and hollow needles of stainless steel, which
makes possible their rapid and reliable sterilization, de-
contamination and/or out-gassing before and after their
assembly to preserve the hygienic and sterile character-
istics thereof.

It is a further object of the invention to provide hypo-
dermic applicators which may be packaged compactly
and dispensed conveniently in a manner which does not
disturb their sterile condition so that the hypodermic
injections may be executed rapidly and effectively ei-
ther in the field or under cover in buildings such as doc-
tors’ offices and hospitals. These applicators present a
marked improvement over similar devices known pre-
viously, for example such as are disclosed in U.S. Pat.
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No. 2,615,446, Oct. 28, 1952, and U.S. Pat. No.
3,192,925, July 6, 1965,

It is another object of the invention to provide single-
use hypodermic applicators of simple components
which may be salvaged after use and recovered for re-
use, to lower the cost of the units and also to reduce the
solid waste accumulation which is a growing problem
not only in the broad field of ecology, but especially in
the field of medicinal and hospital wastes.

Other objects and purposes will appear from the de-
tailed description of the invention following hereinaf-
ter, taken in conjunction with the accompanying draw-
ings, wherein

FIG. 1 is a perspective view of a burstable single-
chamber hypodermic applicator in accordance with the
invention;

FIG. 2 is an enlarged longitudinal sectional view
along line 2—2 of FIG. 1;

FIG. 3 is a sectional view similar to FIG. 2, showing
the device in operation for hypodermic injection;

FIG. 4 is an enlarged front view of the inner end of
the hypodermic needle;

FIG. 5 is a plan view of FIG. 4, with parts broken
away, to show clearly the integral divergent retaining
arms of the needle;

FIG. 6 is an end view of FIG. 4;

FIG. 7 is a perspective view of a burstable double-
chamber hypodermic applicator, constituting another
embodiment of the invention;

FIG. 8 is an enlarged longitudinal sectional view
along line 8—8 of FIG. 7, with parts cut away, showing
a modification of the enlarged inner end of the needle;

FIG. 9 is an enlarged vertical sectional view along
line 9—9 of FIG. 8;

FIG. 10 is a perspective view of a burstable triple-
chamber hypodermic applicator, constituting another
embodiment of the invention;

FIG. 11 is a longitudinal sectional view along line
11—11 of FIG. 10, illustrating diagramatically the
method of executing a hypodermic injection of the con-
tents of only two of the chambers of the applicator;

FIG. 12 is an enlarged front view of another embodi-
ment of the enlarged inner end of the hypodermic nee-
dle;

FIG. 13 is an end view of FIG. 12;

FIG. 14 is a horizontal sectional view along line
14—14 of FIG. 12;

FIG. 15 is an enlarged vertical sectional view of an-
other embodiment of the enlarged inner end of the hy-
podermic needle;

FIG. 16 is an end view of FIG. 15;

FIG. 17 is a horizontal sectional view along line
17—17 of FIG. 15;

FIG. 18 is a perspective view of a packaging and dis-
pensing unit of the hypodermic applicators in accor-
dance with the invention;

FIG. 19 is a graphical representation of the relation-
ship between the wall thickness of the tubing versus the
width of the burst seal;

FIG. 20 is a graphical representation of the most eco-
nomically efficient sizes of medicament chambers, cor-
relating the wall thickness of the flexible tubing with
the inner diameter of the latter; and

FIG. 21 is a schematic representation of the process
for recovery of the raw materials constituting the hypo-
dermic applicators in accordance with the invention.
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In FIGS. 1 to 3 of the drawings is shown a single-use
burstable applicator which is composed of a single-
chamber containing a predetermined quantity of liquid
medicament and which is designed to be ejected
. through a hollow cannula or needle 10 after the
pointed end 11 of the latter is inserted into the body of
a human or animal.

The chamber C is formed from a continuous length
of flexible plastic tubing in flattened form, which is
inert relative to the medicament M confined thereby,
and is similar in design and function to the burstable
fluid dispensers which are disclosed in my pending ap-
plication bearing this title, Ser. No. 78,012, filed Oct.
5, 1970. The plastic tubing is preferably of the thermo-
plastic category known in the trade as the fluorocarbon
and vinyl-chloride groups, which are marketed under
many different trademarks such as Kel-F, Teflon, Sa-
ran, Surlyn, Aclar, etc. Polytriflourochloroethylene,
which is marketed by the 3M Company under the
trademark Kel-F, has especially good properties, al-
though tubing formed of other synthetic resins may also
be used.

The plastic tubing is filled with a medicinal composi-
tion in a liquid vehicle, and is permanently sealed at the
rear end 2 of the unit by the application of the sealing
tools to the opposed faces 1,1’ of the tubing for a short
period of time so that the heat generated by radio-
frequency or ultrasonic energy effects a permanent rec-
tilinear seal of the unit at said end. The other end of the
unit is sealed by the application of the suitably shaped
tools across the entire width of the tubing to provide
enlarged sealing areas 3,4 on the opposite sides of a
narrowed area 5 at the mid-portion of the burstable
seam, which is critically dimensioned to enable the rup-
ture of the seal upon application of a reasonable finger
pressure, generally between five to eighteen pounds.

The applicator is provided with a chamber 6 for-
wardly of the burstable seam between the latter and the
front end of the applicator. A hollow needle 10, with
a bore 10’ extending therethrough, preferably of stain-
less steel, extends forwardly from the chamber 6. The
outer end 11 of the needle is pointed for penetration
into the body of a patient P, for either hypodermic, in-
travenous, intradermal or intramuscular application.
The inner end 12 of the needle 10 is sealed within
chamber 6 from the forward edge 7 on both sides of the
needle and rearwardly thereof for a limited extent. The
needle 10 is preferably in alignment with the gate for
the medicinal material which is afforded by the area §
of reduced dimension of the burstable seam. The inner
end of the needle is furthermore provided with enlarge-
ments which may assume different forms in order to re-
tain the needle within chamber 6 with stability, so that
the holding of the applicator in the area H makes possi-
ble a reliable penetration of the pointed end of the nee-
dle into the body P to the desired extent and in the de-
sired direction. Thereafter, the application of finger
pressure to the rear end of the applicator, designated
by the portion B, serves to rupture the burstable seam
at the front end of the chamber C so that the medica-
ment M passes therefrom into the chamber 6, and the
continued pressure and movement of the fingers along
the chamber C serves to eject the medicament through
the hollow needle, as indicated in FIG. 3.

The enlargement at the inner end of the needle,
which is sealed within chamber 6, may assume different
forms. As shown in the embodiment illustrated in FIGS.
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1 to 6, divergent arms 14,14’ integral with the inner
end of the needle, extend from diametrically opposite
points of the needle in substantially the central flat
plane of the tubular applicator body so that there is no
tendency for the needle to turn within chamber 6, espe-
cially so since the opposite faces 1,1’ of the tubular ap-
plicator are joined together from the seal 7 at the front
edge of the applicator to the divergent arms. Thus, the
two components of the hypodermic applicator are inte-
grated effectively in a manner to facilitate the handling
thereof for subcutaneous injection without affecting
the communication between the gate from the chamber
C and the inlet end of the needle 10 at point 12,

An alternative to this ‘“‘swallow-tail” arrangement,
afforded by the divergent arms 14,14’, is shown in
FIGS. 7 to 9 of the drawings, which embodies a hollow
needle 20 having an internal bore 20’ with a pointed
outer end 21. The inner end of the needle is enlarged
into a bell-shaped or conical configuration 22, the
outer wall of which is sealed to the inner wall of the
chamber 6. The bell-shaped mounting of the needle at
the front end of the applicator and the sealing thereof
in the forechamber 6 are of sufficient stability to enable
a secure grasp of the needle at the base thereof and the
penetration thereof into the body P, preparatory to the
injection of the medicinal contents therethrough.

In addition, FIG. 7 shows the flexible flat-like tubular
plastic body constituted by two chambers C and C' be-
tween which is disposed a supplemental burstable seam
composed of wide sealing areas 3,’,4’ and the interme-
diate reduced area 5'. The latter burstable seam is dis-
posed equidistantly between the permanently sealed
end 2 and the burstable seam adjoining the chamber 6.
Thus, the application of finger pressure at the rear por-
tion of the chamber C’, adjacent to the permanently
sealed end 2, forces the medicament in chamber C' to
rupture the seal 5’ to permit the contents of the medi-
caments in the two chambers to combine, and thereaf-
ter the continued finger pressure on the outer wall of
the chambers C’ and C causes the medicament to burst
the seam at 5 for passage of the combined liquids into
the inlet end of the hollow needle. If the contents of
both chambers are the same, a double injection dosage
results,

FIG. 10 illustrates still another embodiment of the
invention in which the flat tubular plastic body is subdi-
vided into three chambers C, C’ and C", with two
burstable seams 3’ 4’5’ and 3",4" 5" disposed equi-
distantly between the permanently sealed end 2 and the
burstable seam 3,4,5 adjoining the chamber 6 housing
the inner enlarged end of the needle 10. This arrange-
ment makes possible a selective ejection of the con-
tents of the applicator in varying amounts and, as illus-
trated in FIG. 11, only two of the dosages in chambers
C and C’ are employed for ejection. Of course, if the
finger pressure were applied to the outermost chamber
C’ the entire triple dosage in the three chambers
would be ejected.

FIGS. 12 to 14 illustrate another mode of obtaining
a swallow-tail enlargement of the inner end of the hol-
low needle 30. In this arrangement a hub 31, which
may be of aluminum, stainless steel, or any other com-
patible metal, surrounds the outer surface of the needle
30 adjacent to its inlet end 33 and is joined thereto by
brazing, soldering or resistance welding.

Another variant of the swallow-tail enlargement and
anchoring of the inlet end of the needle is illustrated in
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FIGS. 15 to 17. In this embodiment, the end of the nee-
dle may be slotted to permit the spreading of three
arms. An additional arm 44 extends longitudinally of
the needle 40 which supplements the divergent arms
43,43’ on opposite sides of the projecting arm 44. This
“bird-foot” effect enhances the stability of the seal of
the inner end of the needle within chamber 6. In addi-
tion, it makes possible a more secure grasp of the front
end of the applicator when a hypodermic injection is
effected.

In all of the embodiments described above, the hypo-
dermic applicator is conditioned for use by applying
finger pressure to the outer walls of the plastic medica-
ment chambers at the portion thereof immediately be-
hind the one or more burstable seams which are desired
to be ruptured, and sufficient pressure is applied until
the liquid medicament appears at the outlet or pointed
end of the hypodermic needle. The front of the applica-
tor is then grasped for penetration into the body to be
treated at the proper location and to the proper depth,
and following this positioning of the needle, the plastic
tubular chambers are compressed to eject the liquid
medicament therefrom. In the case of multiple dosage
units, it may be necessary to slide the fingers and thumb
along the applicator to discharge the liquid medicine
completely.

Following the completed injection, the needle is re-
moved and either thrown away, or saved if the salvage
or recovery of the components is contemplated.

Of course, the hypodermic applicators may be pack-
aged in many different ways to maintain the same in
sterile condition until they are used, for example, in
glass or plastic jars, boxes or other receptacles. FIG. 18
illustrates an especially advantageous mode of storage
by disposing a series of the applicators between a pair
of sheets of paper or plastic which are preferably
shaped to conform to the outlines of the applicators so
that they securely encase part of the medicament con-
tainers as well as the needles projecting therefrom so
that the latter may not be contaminated by the sur-
rounding atmosphere. The sheets may be stripped apart
to expose the desired number of applicators for utiliza-
tion. Alternatively, the applicators may be withdrawn
from between the sheets, as indicated in the uppermost
applicator in FIG. 18. With this mode of withdrawal,
the expended applicator may be re-inserted into the
space between the sheets for the salvaging operations
which are described below.

FIGS. 19 and 20 illustrate graphically desirable di-
mensions of the burstable applicator which supplement
the critical dimensioning of the rectilinear burstable
seams which respond to reasonably applied finger pres-
sures and which are oriented in the direction to force
the liquid medicament stored within one or more
chambers toward the inlet end of the hypodermic nee-
dle. The special characteristics of the burstable seams
arc fully set forth in my above-mentioned application,
which range at the reduced midportions from 0.020 to
0.040 inches. In addition, FIG. 19 illustrates optimum
rclationships between the depth of the burst seal and
the tube wall thickness. As the latter increases, the
depth of the burst seal should be increased correspond-
ingly.

FIG. 20 portrays desirable relationships of the dimen-
sions of the flexible tubing containing the liquid medi-
caments. As the dosage chambers become smaller,
which require the use of continuous lengths of flexible
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6

tubing of smaller diameters, the wall thickness of the
tubing should decrease correspondingly. FIG. 20 indi-
cates that tubing ranging in their inside diameters from
approximately 0.2 inch to 0.8 inch should vary in thick-
ness from approximately 0.005 inches to 0.015 inches.

As mentioned above, the provision of hypodermic
applicators formed of only two components, which are
heat-sealed to confine both the medicament and the
metallic needles therein, lend themselves readily to sal-
vaging of the components after the medicines are used
up. FIG. 21 portrays schematically the salvaging opera-
tions which involve the collection of the empty ampules
in large quantities and the heating thereof in an oven
energized by radio-frequency energy, which serves to
separate the metallic needles from the plastic. The nee-
dles are cleaned, dried and sterilized for repeated use.
The plastic parts are washed so that all traces of the
medicaments are removed therefrom and cleaned with
the aid of ultrasonic energy which is followed by drying
in a vacuum chamber. The plastic material is then
ground for re-melting and is employed for extruding
new tubing which may be combined with the metallic
needle components and filled with liquid medicaments
for repeated use.

If hollow injecting needles are combined with plastic
fluid dispensing chambers for purposes other than hy-
podermic applicators, the contents of the chambers
may be varied to attain different effects. Thus, the fluid
contents may be selected to generate gas mixtures or
combinations of fluent materials which may serve spe-
cial purposes in the mixing of paints, sealing composi-
tions, etc., which are injected into a space with the aid
of a pointed needle.

I claim:

1. A single-use burstable hypodermic applicator
comprising

a. a flexible flat tubular plastic body of chemically
inert material having at least two contiguous flat-
tened sealed chambers of the same width, one be-
hind the other along the length of said body with
permanently sealed ends at the opposite ends
thereof, .

b. a hollow needle of non-corrodible metal having an
enlarged flattened end sealed within the forward
flattened chamber and laterally extending substan-
tially in the central flat plane of said body with the
shank thereof extending from the medial portion of
said front sealed end of the body and terminating
in a pointed end adapted for hypodermic injection,

c. a heat-sealed burstable seam at the rear end of said
forward chamber to separate said last-mentioned
chamber from the chamber rearwardly thereof,

d. said rearwardly disposed chamber containing a
medicament in a liquid vehicle, and

e. said burstable seam being of uniform thickness but
of differential depth in the longitudinal direction to
provide a critically dimensioned narrowed area at
the medial portion of said seam in alignment with
the longitudinal axis of said hollow needle adapted
to be forced open by the pressure of the liquid con-
tents of the rearward chamber produced by a pre-
determined force of finger pressure applied to said
rearward chamber, for forcing said liquid contents
into the enlarged end of said needle and the ulti-
mate ejection thereof from the pointed end of the
needie.
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2. A device as set forth in claim 1, wherein the en-
larged flattened end of said needle comprises a pair of
arms integral with the needle and diverging therefrom
towards said burstable seam and disposed substantially
in the central flat plane of said tubular body to facilitate
manipulation.

3. A device as set forth in claim 1, wherein the en-
larged flatten end of said needle comprises a pair of
arms integral with the needle and diverging therefrom
towards said burstable seam and disposed substantially
in the central flat plane of said tubular body, and a third
integral arm projecting longitudinally from the end of
the needle in the plane of said pair of diverging arms.

4. A device as set forth in claim 1, wherein the en-
larged flattened end of said needle comprises a cylin-
drical hub affixed to the outer surface of said needle
adjacent the inner end thereof and a pair of arms inte-
gral with said hub and diverging therefrom in substan-
tially the central flat plane of said tubular body.

5. A device as set forth in claim 2, wherein said nee-
dle is formed of stainless steel and said hub is of metal
affixed to the stainless steel needle through the inter-
mediary of a metal junction.
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6. A device as set forth in claim 1, wherein said flexi-
ble flat tubular plastic body includes at least two sealed
chambers disposed rearwardly of said forward chamber
containing the inner end of said hollow needle, with a
burstable seam therebetween similar to said burstable
seam between the forward chamber and the chamber
adjacent thereto. ‘

7. A device as set forth in claim 1, wherein said flexi-
ble flat tubular plastic body includes three sealed
chambers disposed rearwardly of said forward chamber
with two equidistantly spaced burstable seams between
the opposite ends thereof, to control selectively the
quantity of liquid medicament adapted to be ultimately
ejected from the pointed end of the needle.

8. A device as set forth in claim 1, wherein said flexi-
ble flat tubular plastic body is of substantially uniform
width.

9. A device as set forth in claim 8, wherein said tubu-
lar plastic body ranges in internal diameters from 0.2
inches to 0.8 inches and with corresponding variations
in wall thickness ranging from 0.005 inches to 0.015

inches.
* * * * £
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