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B

This 1nvent1on relates to disposable hypodermlc
syrmges and: in ‘particular is directed to novel
ampules and disposable needles which, in combi-
nation with each other provide novel structures
in this art. :

‘Developments: 1n therapeutm mater1als which
are: administered -by-hypodermic -syringes have
brought to the fore situations which make it in-
exped1ent to: use:: the conventional hypodermic
synnge oosnian

“For example the admm1stration of a v1scous
drug, such as penicillin in oil, entails great labor
and difficulty in- maintaining the. conventional
hypodermic syringe in sterile working condition.
For this reason-it is;advantageous to utilize as
the-body of the: syringe-a cartridge containing
penicillin 'in 0il ‘which; by combination of a dis-
posable needle-thérewith; entirely dispenses with

the loadmg and cleaning of a conventmnal syr-

mge

“In other instances it has been found that some
drugs or therapeutic agents in solution form are
unstable: -Stock solutions of such drugs cannot be
relied upon’in carrying out hypodermic adminis-
trations and forsuch reason it is highly desirable
to -utilize ‘g multi-chambered ampule in which
each of the chambers is filled with an ingredient
that can. be brought together just prior to the
actual injection. - With a multi-chambered am-=~
pule, each chamber being filled ‘with an ingre-
dient that can be combined just prior to injection,
the ampul€, when fitted with & disposable needle,
constitutes a ‘disposable syrihge. “Although it has
been proposed heretofore to provide ‘ampules or
cartridges, either :singleé-chambered or multi-
chambered, for use with.a needle inserted there-
in, such prior dévices have failed to afford the
requisite efficiency or havé been so expensive as
severely -to-inciease the cost of medication.

Accordingly, it is among the objects of this in-
vention “to- provide "2 novel ampule which may
readily function as: the body of a filled syringe by
the combination of such ampiile with a quiekly in-~
serted and- easily manipulable 1nexpens1ve d1s-
posable needle. .

~Another object ‘of the 1nvent1on is the prov1sion
of a -1iovel multi-chiambered ampule containing
ingredients-of ‘-an injectible material adapted for
quick: and easy-preparation of the injectible ma-~
terial in the fresh: cond1t10n Just pr10r to the ad-
ministratlon thereof,

-A -further object of the inventmn is the pro-
v1sion of such multi-chambered: ampules that it
may readily function as:the body of a filled syr-
inge by combination with an easily mampulable
inexpensive disposableneedle.” ' .

- Another object of this invention is to prov1de
exceedmgly substantial economies in the manu-
facture of disposable syringes: ’
< "Other objects and advantages of this ihvention
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W111 become apparent from. the more detaﬂed de-
scription thereof, taken in conJunctmn w1th the
accompanying. drawmgs wherein.

* Pig. 1 is a longitudinal, . cross-sectmnal v1ew of
a s1ngle-chambered ampule as adapted for use as
a disposable:syringe.-

- Fig..2isa: cross-sectional view of the dxsposable
needle used in formmg the d1sposable SYI 1nge 11—
lustrated in Fig. 1.:; .

Fig. 3 is a perspectwe view of the cartrldge' as
shown.in- the cross-sectlonal view - 111ustrated in
F1°r 1.~

" Pig: 4is &' 10ng1tud1na1 cross-sectlonal v1ew of
a multi-chambered .ampule prov1ded ‘with a dis-
posable needle inserted therein, the rear chamber
being shown filled  with a, ﬂu1d .and-the, ;front
chamber ﬁlled w1th a powdered or crystalhne ma-
terial. R
- Fig. 5 1s a cross—sectional v1ew of the embod1-
ment illustrated in Fig. 4-showing the liquid con-
tents of the rear-chamber after the same. ‘have
been transferred to-the front chamber. .

Fig, 6 is-a cross-sectional-view of. the embod1-
ment illustrated -in Figs..4 and-5 after the con~
tents thereof -have: been; completely dlscharged

Fig. 7 is a-longitudinal, crOSS-sectlonal view. of
another form of multi-chambered ampule with.a
disposable needle inserted therein; the reareham-
ber beihg shown:filled with-a-fluid and the. front
chamber ﬁlled w1th ) powdered or _crystalhne ma-
terial. . - 7 B
- Pig. 8 1s a cross—sectmnal v1ew-o ,the embod1-
ment iustrated-in Fig. 7, showing: the, Hauid con-
tents of the rear: chamber after transfer thereof
to the front chamber. - -

- Fig. 9isa. cross-sectmnal v1ew of the embodl-
ment illustrated: in Fig.'8, showing the same after
the contents of- the cartrldge have been com-
pletely discharged. :

Referring iore partlcularly to Flgs 1 to 3
the numeral 10 designates an: ampule comprls-
ing a cartridge or eylinder:-i2 made: of -glass-or
other appropriate transparent material ‘suchas
plastic or-the like: : The forward end-of the cyl-
inder is ‘a-$olid, relatively thick-base-i4 formed
integrally.-with' the -wall thereof. -This base s
provided with:a bore: 6, transverse-to the axis-of
the ¢ylihder;  within: which bore:"is: inserted: a
plug’ 18 of: rubber_or other appropriate.resilient
material,- : The:base: 14-i§ also provided .with-an
axially. disposed bore. 20, sdid:bore, on the side
extending from:'the inside of *the cylinder‘"to
the' plug, bemg preferably larger in’ dianiéeter
then *the ‘bore ‘on- ‘theé other side ‘of "the plug
extendmg 10 the external side 'of the base.” "This
enlargement forms an axially d1sposed ‘récess
22 on'the- 1ns1de of the base:: "The rear or open
end 26 of the’ cyhnder, termitiates in - wings
or ﬁnger holds 28 Whlch ‘may-be formed in-
tegrally with the wdll or the cylinder. Posiz
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tioned at the open end of the cylinder is a rubber
plug or stopper 30, held in-frictional engage-
ment by the wall, thus forming a chamber 32.
The chamber 32 may be filled with an injectible
material 34.  As thus filled the ampule 10 may
be sterilized in accordance with appropriate pro-
cedures.
rectly as the body of a filled syringe. To ac-
complish this purpose a double ended, sterilized
hypodermic needle 40 may be inserted into the
base of the cylinder. The extent of the pene-
tration of the rear end 42.is eontrolled by a
stop 44 affixed to or mounted on the needle.
This stop may be of winglike shape so as 1o
prov1de a_finger hold. ~ A stem or rod 46, pro-
vided With a thumb rest or support 48, may be
inserted in the plug 80."
side of the plug 80 may be brovided with an
amally disposed recess 49, to receive ‘the front
end 50 of the stem. The forward end 52 of the
needle may then be inserted info the locus of
injection. With the needle inseited in the body,
and the structure being held for apbropriate
manipulation, the stem may then be pushed for-
ward, the plug 30 acting as & piston, until the
contents of the cartridge have beenn discharged
into the body. It will be noted that the recess
22 in the base provides a space within which
the rear open end of the neéedle is fully ekposed

and at the same time allows for the plug 30 :

to travel the entire length of the chamber until
it rediches the base 14, -

It will be observed that the device just de-
seribed makes it possible t6:piepare for distri-
bution & package containing the filled ampule
{0, the needle 40, and theé stem 46, all in sterile
condition and ready for assemblage by the phy-
gician at the time he- proceeds hypodermically
to administer the contents to the patient.

Tt is also to be noted the base of the ampule
is rigid, in contrast with ampules provided with
movable plugs or Stoppers at both ends, thereby
completely ehmmatmg any danger of a stopper
being - d1slodged fromh an ampule during the
eotirse of injection of the drug.. When the in-
jectible material is viscous, such as penicillin. in
oil, & relatively areat amount of pressure is re-
quited: to effectuate the discharge of the drug
from the chambér into the needle and thence to
the body. Such pressures ofttimes are sufficient-
Iy great to force out one of the stoppers. when
using ecartridges provided with stoppers at both
“ends.. The danger of dislodging a stopper is en-
tirely obviated by the structure just described,
since the forward end is rigid and the pressure
exerted against the stopper causes it to move
inwardly of the cartridge.

It will also be appreciated that great econo-
nies in the cost of producing the cartridse itself
. @hd the relative ihexpensiveness of the hypodei-
miée needle used in combination therewith, as
well as the cheapness of the piston stem, may be
achieved by the structure just deseribed. When
the drug has been: administered the relatively
mexpenswe heedle and chéap stem may be dis-
carded along with the exhausted ampule.

Referring now to the embodiments illustrated
i Figs. 4 to 6 (a multi-chambered ampule 99,
adapted to hold two different ingredients which

are ‘combined’ with each. other just prior to ad- .

ministration) the numeral 100 desighates a cyl-~
inder or cartridge made of glass or other appro=
priate, transparent material such as plastic or the
like, the base or rear end {02 thereof being solid
and formed integrally with the wall of the cylin~

The sterilized ampule may be used di--

If desired, the external
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der. Positioned about midway the length of the
cylinder 100 is a rubber plug or stopper 104, held
in frictional engagement by the wall, thus form-
ing a chamber 10§. This chamber may be filled,
as shown, with a liquid ingredient 108. . Set slid-
ably within the unfilled or open portion of the
cylinder 160 is a second cylinder or cartridge
110 made of glass or other appropriate trans-
parent material. The base or rear end {12 of
this second cylinder is likewise solid and formed
integtrally with the wall thereof. Positioned
near the open end of the cylinder 110 is a rubber
plug or stopper Ii4, held in frictional engage-
ment by the wall, thus forming a second cham-
ber 1i8. This chamber.may be filled, as shown,
with a second ingredient such as powder or fine
crystals 118, Set within the base 112 is a short
length of a single-pointed hypodermic needle 120
positioned axially. The pointed end 122 of this
needle partially penetrates the plug 104 so that
the materials contairied in each of the chambers
166 and {16 are effectively sealed therein and
kept separated from each other until such time
as the pointed end 122 is caused completely to
penetrate the stopper 184.  The stopper 184 may
be provided with an axially disposed recess 124
thus diminishing the thickness of the stopper
s0. that the needle {20 can readily rupture or
penetrate this stopper. The recess also provides
a space within which the pointed open end 122
of the needle is fully exposed and at the same
time allows for the stopper (04 to travel the

. entire lehgth  of chambeér | 06 until it reaches
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the base (02.

In order to prepare the ampule 99 for the in-
jection, the cartridge 110 is pushed rearwardly
so that the needle péenetrates the stopper 104 and
comes to rest within the recess 124. - 'The pushing
is continued with resultant flow of the fluid 183
into the chamber 11§, until all the fluid is trans-
ferred to that chamber when the stopper (%4
reathes the baseé 102, as shown in Fig. 5. The
ampule is then appropriately shaken or agitated
so that the ingredients t88 and (18 are thorough-
ly combined with each other to.form the fluid
that is'to bé hypodermically injected. When the
injectible product is ready for administration, a
double~ended administration hypodermic needle
128, set axially within the stem 130, is inserted
into the stopper {14. The rear énd (32 of this
needle exiends for such length beyond the en-
casing 1rod or stem as to penetrate the stopper {14
sufficiently to expose the heedle opening fully to
the chamber [18. The external diameter of the
stem is of such dimension as will permit of its
being: shugly and slidably engaged within the
cartridge 110. ‘The stem 130 may be provided &t
its forward end with wings or finiger holds 134.
The forward end {36 of the needle may then be
inserted in the locus of application, and its pene-
tration infto the body limited, if ‘desired, by the
provision of a hub {38. When the needle (28
has been insérted, the fuid contents of the
ampule may be injected by-holding the structure
(now & syringe) between the fingei holds 134
and the thumb which bears against the base 182,
and pushing the base forward until the desired
amount of the fluid contents -have entered the
body. When all of the fluid contents have heen
expelled from the ampuile the structure appears
as shown in Pig, 6. It is to be noted that the
stopper 114 may be provided with an -axially dis-
posed recess 148, similar to recess 124. This re-
cess diminishes the thickness of the stopper so
that the rear end of the -administration needle
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can readily: penetrate the same. "It also prov1des
a- space within which the- pomted oben’ rear’end
of the administration nheedle is fuilly: expased:to
the fluid contents of-chamber | {6; while allowing
for the stopper 114 to travel thé entire length of
the chamber |16 until it reaches the base 112
thereof, and thus assures: complete dxscharge ‘of
the chamber’s contents. = =

-~ In the.embodiment: 111ustrated ins F!lgs 7 to 9
(a multi-chambered:ampule 199, adapted to hold
two different “ingredients ‘which: are.:combined
with each other: just.prior to.administration)
the numeral 200 designates a cylinder or:cartridge
made of glass or.other appropriate transparent
material such.as plastic or the-like, the base or
rear end 202 thereof being solid. and 'formed
integrally with the wall of the cylinder. Posi-
tioned- about midway the length of the:cylinder
200.is 4 rubber plug or stopper 204, held in fric-
tional engagement: by ‘the wall of -the cylinder,
thus forming a chamber206. - This chamber may
be filled, as shown, with a liquid ingredient 208.
The inner wall 210 of the cartridge 200, extending
from a point slightly forward of the cuter surface
212, of the plug 204, is threaded up:fo the open
end . 214, of the cylmder as at-2i8.. Set within
the cartrldge 2007is a.second cartridge 220, made
of glass or-other appropriate transparent ma-
terial:
eylinder is:likewise solid- and- formed - integrally
with the wall thereof. - The external side 224 is
threaded as at 2286, in. +the region -approximately
midway the forward and -rear ends thereof, so
that:when the-second-cylinder is inserted within
the first cyhnder a portion of the external threads
of the second cylinder- are held in engagement
by the internal threads of the cylinder 200. The
forward end 230 of the cyhnder 200 is provided
with wings or-finger holds 232, Posxtloned near
the open end -of the inner cyhnder -220; is a
rubber plug or stopper 234, held in- fr1ct10na1 en-
gagement by the Wall thus formmg a, second
chamber 236. This chamber may be filled, - as
shown, with a second ingredient such as powder
or fine crystals 238. Set within the base 222, is
a short length of a. single-pointed hypodermic
needle 240 positioned axially of the cylinder.
The pointed end 242 of this needle partially pene-
trates the plug 204, so that the materials con-
tained in each of the chambers 206 and 236 are
effectively sealed therein and kept separate from
each other until such time as the pointed end
242 is caused completely to penetrate the stopper
204, The  stopper 204- may be prov1ded in a
manner 51m11ar to stopper {04, with an ax1a11y
disposed recess 244, thus dlmmlshmg the thick-
ness of the stopper so that the needle 240 can
readily rupture or penetrate this stopper. This
recess also provides a space within which the
pointed end 242 of the needle is fully exposed and
at the same time allows for the stopper 204 to
travel the entire length of the chamber 208 until
it reaches the base 202.

Tn order to prepare the ampule 190 for the
injection, the cartridge 200 may be grasped in
one hand and the wings 232 with the other, and
‘the cartridge 220 screwed into the cartridge 200.
The needle 240 thus penetrates the stopper 204,
and by continuing the rotation of the two
cartridges with respect to each other, the fluid
208, in chamber 206, is transferred to the cham-
ber 236 until the plug 204, comes to rest against
the base 202 as shown in Fig. 8. The ampule
is then appropriately shaken or agitated so that
the ingredients 208 and 238 are thoroughly com-

The-base or:rear end 222 of this second-
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bined - with éach other to form ‘the: fliid ‘that-is
to-be hypodermically injected. - When -thein-
jéctible product is' ready -for administration a
double-ended administration hypodermrc needle
250, set axially within:the stem 252, is -inserted
in the-stopper 234. The- rear ‘end 294 of this
needle extends beyond the encasing rod or stem
252 suﬁ'imently to “éxpose the- ‘needle . opening
fully ‘to the chamber 236. "The external diam-
eter - of ‘the - stem 'is -of- such ‘dimension as. will
permlt of its.being siiugly-and slidably engaged
within -the cartridge '220. The stem 252 may
be provided. at .its forward’ end-with ‘wings or
finger holds 256. The forward end 258 of the
needle may then be inserted in the locus: of
application. Tts- penetratlon to. the body may be
liited if desired By thé provision of “hub 260.
When the forward end of - the needle.258 has
been inserted,-the fluid contents of the ampule
may -be injected by ‘holding the’ structure (now
a syringe) - between the. finger holds 258, and
the thumb which bears against the base 202,
and pushing. the.base forward until:the desired
amount of the fluid contents have entered-the
body: - When all:of. the fluid cortents have ‘heen
expelled from.the ‘ampule the structure appears
as shown (in’ Fig. 9. - Tt  will be observed that
the stopper 234 may be provided with .an axially
disposed recess 264 (similar: to the recess: 140).
This recess -diminishes-the thickness of the-stop-
per: so that the rear end of-the administration
needle can réadily: penetrate the:same: - It- also
provides a space within-which-the pomted open
rear- end -of- the. administration needle- is- fully
exposed to- the fluid- contentsof -chamber: -236,
while -allowing- for the stopper 254 to-travel the
entire lengthof the: chamber 236 until it reaches
the base 222, thereof and- thus-agsures complete
discharge: of the: chambers contents .

-Tt-will be appreclated that the dnnensmns of
the- chambers:are such- that when- the contents
of -the -first -chamber -are- transferred -into. the
second chamber they- will - be retained .therein.
When the- first chamber is-filled with a liquid
and- the. second chamber- filled- with- powdered
or- crystal -material, ‘the: space between. the gran=-
ules- of- the powder or. the crystals will-be. such
as -to provide “room”-for the fluid. . .In. such
case.the volume..of- the .first .chamber may be
about. half. of . that. of .the. second chamber...
the materials contained in the two.chambers are
pboth: liquid ingredients; it will be obvious that
the second.chamber cannot be filled in entirety
with its ingredients .and . that sufficient space
must be left to. accommodate . the liquid which
subsequently will be transferred thereto from
the first chamber.

1t will be observed that the forms of multi~
chambered ampules thus described provide for
the quick and easy administration, by hypo-
dermic injection, of an injectible fluid which

_is prepared from two separated portions of its

component ingredients just prior to administra-
tion. An ampule of such structure makes it
possible to maintain the component ingredients
in sterile condition until the time they are com-
bined to produce a fresh fluid and thus obviates
the dangers inherent in using ampules confaining
solutions or fluids which deteriorate on standing.

It also will be noted that the ampules just
described make it possible to prepare for dis-
tribution a package holding a multi-chambered
ampule filled with the component ingredients
of an injectible fluid and an administration
needle, both in sterile condition and ready for
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assemblege by the physician-at the time he
proceeds ‘hypodermically to. administer the: in-
jectible -material. - Such - combination provides
very substantial economies in manufacture be-
cause of the simplicity of ‘construection. Fur-
thermore, such' multi-chambpered ampules pro-
vide' the additional advantage inherent in- the
solid base thereof as confrasted with ampules
provided ‘with stoppers at the end of cpen cyl-
inders. The positive movement of the movable
stopper toward the solid base completely elimi-~
nates any danger of dislodgment of 2 ‘stopper,
either during the eourse -of preparing the. fluid
for ‘administration or ‘during the coursé of the
injection.

It will be appremated that the embod1ments

' inder by the meedle -inserted therein; a double

1

hereinabove deseribed are merely illustrative -of .

the manner in which this invention may be ac-
complished and, accordingly, that the appended
claims will be understood as -defining: the inven-
tion within the full spirit and scope thereof

I claim:

1. A hypodermic syrmge comprising in com-
bination a multi-chamber" cartridge comprising
a first cylinder having & base. integral therewith
and a movable stopber set within said: cylinder
at a point midway the base and the open end
thereof; a second cylinder set within the open
portion of the first cylinder, said second cylinder
having a base integral therewith, ahd a movable
stopper positioned near the open end thereof, and
aneedle in the base of the second cylinder adapted
" to penetrate the movable stopper of the first cyl-
inder; a double ended: hypodermic needle: set
within & stem -adapted to move inwardly of the
second cylinder, the rear end of said double
ended needle being adapted to penetrate the mov-
able stopper of the second cylinder.

2. A hypodermic syringe comprising in com-

bination a multi-chambered cartridge compris-
ing g first cylinder having a base integral there-
with and a movable stopper set within the said
cylinder at a point-midway the base and the open
end thereof; a second cylinder set within the
open portion of the first cylinder, said second
cylinder having a base integral therewith, and
a movable stopper hear the open end thereof,
said second cylinder being held in movable en-
gagement with the first cylinder, and a needle
in the base ¢f the second cylinder that partially
penetrates the stopper of the first cylinder, there=
by forming a first chamber in the first cylinder
and .a second chamber in the second cylinder
adapted for communication upon complete pene-
tration of the aforesaid stopper of the first cyl-
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ended hypodermic needle set within a stem
adapted to move inwardly of the second-cylinder,
the rear end of said needle being adapted to
penetrate -the movable stopper of the second
cylinder.

3. A multi-chambered cartridge for use in the
administration of injectible materials comprising:
a cylinder having a base formed integrally there-
with, the ‘inner wall of said cylinder being
threaded from a point approximately midway the
length thereof to the open end of the cylindet; a
slidable stopper set within the cylinder at a point
midway the base and the open end thereof; a
second cylinder set within the open portion of the
first cylinder, said second cylinder being held in
engagement with the first cylinder by external
threads on the wall thereof, said second cylinder
having a base 1ihtegra1 therewith ; a slidable stop-
per seb near the open end thereof; and a needle
extending from the base of the second ¢ylinder
adapted to penetrate the stopper set within the
first cylindet.

4. A multi=~ chambered cartridge for use in the
administration of injectible materials compris<
ing: a cylindér having a base formed integrally
therewith, the inside of the wall of said cylinder
being threaded from a point approximately mid-
way the length thereof to the open end of the
cylinder; a slidable stopper positioned within the
cylinder appfoximately midway the base and the
cben end thereof; a second cylinder, having 4
base formed integrally therewith and set with its
base within the first cylinder, said second eylinder
being movably ‘held by thé engagement of the
threads of the first cylinder with an externally
threaded portion on the wall of the Second cylm-
der; a slidable stopper positicned within the sec-
ond cylinder; and a longitudinally bofed needie,
set within the base of the second cylinder, ex=~
tending outwardly from the i inner side of the base
and of a length approximately the thickness of
the stopper w1th1n the first cylinder.

NATHAN' BRODY
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