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This invention relates generally to hypodermic syringes
and more particularly to a syringe adapted to mix paren-
teral medicaments which are relatively unstable in solution.

Ever since the miracle antibiotic penicillin gained prom-
inence as a common drug for the medical profession, its
producers have been confronted with several problems.
It is of primary importance, of course, to produce a
therapeutically superior product but, in addition, it is
also important to make administration of the medicament
as painless and convenient as possible for the physician
and his patient. An answer to the first problem lies in the
recent development of a combination penicillin product
containing both procaine penicillin and sodium soluble
crystalline penicillin together in a ratio of three to one.
As for the second problem, certain developments have
been made in disposable cartridges or ampules for the
hypodermic syringe.. With such disposable cartridges it
has always been necessary to use medicaments that are
already mixed and hence the use of such cartridges has
been limited to drugs that are stable in solution. Un-
fortunately it has never been possible to combine the
therapeutically superior penicillin products, which are un-
stable in solution, with the convenient disposable cartridge
type syringe.

The present invention meets the existing need with

novel apparatus for combining the convenience of dis- -

posable cartridges with the therapeutic advantages of cer-
tain types of penicillin or any other parenteral medica-
ment which cannot be stored at lemgth with diluent
added.

Further objects and advantages of the present invention
will be apparent from the following description, reference
being had to the accompanying drawings wherein pre-
ferred forms of embodiments of the invention are clearly
shown.

In the drawings:

Fig. 1 is a side elevational view of a syringe formed
in accordance with the present invention;

Fig. 2 is a side elevational view of the removable handle
for the disposable body member of the present invention;

Fig. 3 is a side view, partially in elevation and partially
in section, of a disposable body member formed in ac-
cordance with the present invention;

Fig. 4 is a side view, partially in elevation and partially
in sectlon, of a casing member utilized in the present
syringe structure;

Fig. 5 is a fractional sectional view of a hypodermic
needle utilized in a syringe of the present invention;

Fig. 6 is another sectional view of the disposable body"

member of Fig. 3 showing a plunger rod positioned for
mixing the contents of the body member;

Fig. 7 is a sectional view showing the disposable bedy
member of Fig. 3 with the plunger in the sealing position;

Fig. 8 is a side sectional view showing the disposable
body member of Fig. 3 partlally inserted- into the casmg
member of Fig. 4;

Fig. 9 is a side sectional view of the syringe of the
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present invention with the contents mixed and ready for
injection;

Fig. 10 shows a second embodiment of the present in-
vention; and )

Fig. 11 shows a third embodiment of the present in-
vention.

Referring to the drawing, and more particularly to
Fig. 1, a tubular casing member is indicated generally at
10. A body member indicated generally at 11 is shown
carried in the tubular casing member 19. A hypodermic
needle 14 is carried by the lower end of the tubuiar casing
member 10.

I prefer to make the body member 11 in a disposable
embodiment which may be discarded after use. It should
be noted, however, that the invention hercin set forth
is not limited to such preferred embodiment. A plunger
rod 12 is slidably carried in the body member 11 and a
handle 13 is shown fastened to the plunger rod. The
handle 13 may be of the removable type, as best seen
in Fig. 2, or it may be integrally formed with the plunger
rod 12 as is shown in Figs. 10 and 11. The removable
handle section is preferable where a compact disposable
body member such as is shown in Fig. 3, is desired.

The tubular casing member 10 is provided with an open
top portion 15 which may be flared outwardly as shown
in Fig. 4. Such flared portion serves to engage the shoul-
der 16 of the body member 11 when it is positioned in
the casing member. The flared portion 15 and the shoul-
der 16 are shown in abutiing relationship in Fig. 9.
These abutting portions serve to add rigidity to my syringe
when the body member has been placed in the casing
member and when the plunger rod and handle are being
pressed inwardly during an injection.

The needle 14 is best seen in Fig. 5 where it is shown
partially inserted into the bottom 18 of the tubular casing
member 10. The bottom of the casing member may be
provided with a boss 19 through which the hole 26 is
formed for receiving the upper needle portion 21. A
point such as is shown at 22 may be formed on the upper
needle -portion to provide means for piercing the body
member. A cup 23 is mounted on the needle 14 to mate
with the boss 19 which is formed on the lower end of the
casing member. The cup 23 and the boss 12 can be
tapered at their mating surfaces as shown in the drawing
or they can be fastened together by threads in the con-
ventional manner. In either event, however, it is prefer-
able to have the neesdle 14 easily removable from the
casing member 18 so that it can be readily replaced
after use.

Fig. 3 shows a disposable body member formed in
accordance with the present invention. An upper cham-
ber 26 and a lower chamber 27, which is of lesser diameter
than the upper chamber, are shown formed in the body
member. These two chambers are separated by the
plunger rod 12 which is normally inserted into the upper
portion of the lower chamber 27 as shown in Fig. 3.
Prior to use, the disposable body members are stored with
their plunger rods 12 in the sealing position of Fig. 3.
At the same time, in the preferred form, the upper cham-
ber 26 contains only the diluent 36 and the lower chamber
contains only the medicament 31. As the plunger rod
12 extends through the upper chamber 26 and outside
the syringe, a sealing ring 32 of resilient material such
as rubber is provided to slideably mount the plunger rod
in the body member and to seal the junction of the
plunger rod 12 with the upper end wall 34 of the body
member. To seal the junction of the plunger 12 with
the inner wall 35 of the lower chamber 27, a tip 36 may
be attached to the lower end of plunger rod 12. The
tip 36 is formed of rubber or similar resilient material.
It should be noted that by providing a close fit between
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the plunger rod 12 and the inner wall 35 of the lower

chamber, the tip 36 can be eliminatéd withoit departing

from the spirit of my invention. In the preferred form,
however, I provide the plunger tip 36. for reasens of
economy in fabricating the disposable body members:

A pierceable seal 38 is provided on the lower.end of

the disposable bedy member as is best seen in Fig. 3.
The hole 39 is formed in the lower end 40 of the dispos-

able body member to connect the 1ower chamber 27 with.

the inner surface of the membrane 38 and to receive the
upper portion 21 of the needle 14 after the needle has
pierced the membrane 38.

The disposable body member 11 and the piﬁnéfer’ rod 127

are preférably made of glass, but either.or both of such
members can bé made of other suitablé matérials Such as
plastics which are not reactive with the particular médica-

ments to be administeted. The handié 13, the casing.
member 19 and the needle 14 can suitdbly be-thadé of
métal such as is commonly uséd for instrimeénts of this

type.

A second separate embodiment of the preséit invention |
is'shown in Fig. 10 of the drawing. This embodiment 1§’

adapted to apply successive administrations to diffefént pa-
tients from a single disposable body member. Siich is

possible with the body member 45 of Fig. 10 which is’

adapted to be resealed after a portion of the contents have
been ejected and to be removed arid reinserted into the cas-
ing member 49 $o that the needle 14 can be replaced with
a new stefilized needle for the next succeeding patiént.
To adapt the body member 45 for multiple injections, the
pierceable seal 51 formed of a self-sealing material and the
hole 50 in the body member is made larger than the
corresponding hole 39 of the previcusly described embodi-
ment. Hence to repierce the seal 51, it i§ only necessary
to withdraw the body member 45 from the casing meim-
ber 49, change needles, and reinsert the body member into
the casing member so that the new needle pierces the seal
51. 1t should be noted that the needle 14 is mounted
to the casing member 47 in a position eccentric with the
seal 51. This is done so that the successive needles can
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be directed-to pierce the seal 51 in different places. If -

the needles Were centrally mounted they would repeatedly
pietce the séal 51 in the same place, namely the center.
In this second embodiment it is preférable to provide the
plunger rod 43 with graduations 44 to indicate the amount
of medicament that is used during each succeeding inijéc:

tion. A needlé mount 48 is shown threaded into the hole’

47 in the casing member 49. In addition, Fig. 10 shows
finger grips: 46 which may bé formed on the casing meém-
ber: 49.

A third embodiment of the present inventioh is showii -
inFig. 11. This embodiment provides a simplified syringe

in which the outer and inner walls of the body miembet-
52 are formed as cylindrical suifaces. A tapeiéd portion

55 is formed in the inner wall between the upper-chamber

53 and the lower chamber 54. Such tapered portion
serves to guidé the plunger rod 56 into the lower ¢ham:

ber 54. In the embodiment of Fig. 11, the casing meri~ -

bers 19 and 49 of the former embaodiments have béen elim-
inated andin their place a needle mount §3 is provided for
adapting a hollow néedle 65 to the lower poition of the
body member 52. To seal the juriction beétweéei- the

needle mount and the body member, a gasket 64 is pro--

vided.

To seal the opening in the top of the body membér 52,
a stopper 57 is provided having an outef surfaéée 58
adapted to fit snugly into the cylindrical wall of the uppei
chamber 53. This stopper is also provided with a ¢éfi--
trally located hole through which the ‘plunger fod 56 ex-
tends to the exterior of the syringe.. Such hole is provided:
with-a wall surface 59 to sealingly engage the outer §ui-

face of the plunger rod 56. It should be noted that. thé"
stopper 57 is preferably formed with a relatively thin cen--
ter'portion so that the wall surface 59 presents 2 minimuni.
of resistance to movemetit of the plunger rod 56, At the:
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4,
same time the peripheral portion of the stopper is prefer-
ably miade thick relative to the centér portion §o° that
the outer stopper surface 58 is of sufficiently large area
to be frictionally retained in position by the inner surface
of the upper chamber 53 when the plunger rod is manipu-
lated.

A similar type of stopper.construction is utilized in the
stopper 60 provided to seal the bottom opening in body
member 52. Here the outer ‘wall-61-0n the stopper is
made -of sufficient area to be frictionally retained by: the
cylindrical inner wall of the lower chamber 54:-when pres-
sure is applied to the stopper in piercing it with the needle.
The stopper 60 is preférably formed with: a ¢iirved inner
wall 62 to provide a relatively thin central portion which
may be readily pierced by the needle.

In operation, a disposable body member is used which
will appear as shown in Fig. 3 with the contents of the
lower chamber separated from. the contents.of-the upper
chamber by the pluniger rod-which. is, at the outset;. posi-
tioned to extend into the lower chamber to form a seal.
The. plunger rod is then lifted upwardly to the position
shown in Fig. 6, thereby allowing the contents of the.upper
chaimber to How into the lower chamber. The body mem-
ber is thén shaken to mix the contents. Holding the body
member in. an. upright pesition, the plunget rod.is pushed
dowrniwardly 6 the position shown in Fig. 7. A needle is
next attiched t0 the casing member and, with the body
meéfiber held in an inverted position, such casing. mem-
ber is pushed down over the inverted body member in.
the ‘maniier shown ia Fig. 8. As thé body membér is in-
sertéd iinto the casing member, the needle. is caused fo
piércé the $éal and enter thé lower chamber. The plunger
rod is now adjusted to réiove any air that may be present
in’ the lower chambér. The syrifige will now appear as..
shown in Fig. 9 afid is ready for administéring the medica-
meit in'thé usual manfer.

While the forms of embodirierits of the presént invéi- -
tion as hereint disclosed constitute preféired fofs, it s
to' be understood thét other forms might be ddopted, all.
coming within the s¢ope of the claims which follow.

I claim: L

1. A hypodermic syringe comprising two chambers with
the chambers being of différent diamieters, with the cham-
béi of greater diameter haviiig a cylindrical inner stirface
extending té an exit port, and a plinger rod slidingly en-
gageable with thé chambeér of lessér dianietét and exténd-
ing through the opening in the top of the chamber of
greater diameter outside the syringe, and a stopper fric:
tiohally tetained by- the cylindrical innér siirface at fhe
exit port; with the stopper having 4'holé through a central:
portion ‘of réduced thickhess for réceiving the plunger rod |
with' rediiced ‘frictional opposition t6 its sliding thefein.
. 2. A hypodermic syringe comprising a body meniber-
having two storage chambers with the chanibeis beinig. of
différent didfiieters-and having a connécting port, with the .
chamber of lesser diametér- having a cylindrical inner
surface exteniding to ani exit portat an end of said chamibér
opposité to said connecting port, and a- plunger rod” nor-
mally cafried partially insertéd in:sdid’ storage chamber
of lessér- diameter t6 form'a removable end -closure for
said chamber and slidingly-ehgageable with' thé chdimbet
of lesser’ diametér and éxtending through thé other chim-
ber and otitside the syringe; &' piércéablestopper friction-
ally retained by the cylindrical inner surface- it thé exit:
port; withthe stopper having a céntial portion of reduced
thickness to tediics the resistance to piercing; and a hypo:-
dérmi¢ negdle’Aicunted off $aid body-menibér and adapted

to- pierce’ thtoiigh- tlie stopper and o extend into -said -

chamber of lesser diairieter. .

3.-A hypodermic syrifigé comprising a-body  member,
a drug chamber-and a ‘diluent: chamber With the chanibers:
being of - different - diafietérs - and ¢ofinectéd by  port,

. sai@-cHambet: of Iéssér diametér being formed: with a -

75

cylindrical inner wall portion, a plunger. rod exténding -
from eutsidé the $yringe through the chafibér of greatér
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diameter and having an inner end normally insertably
positioned in the end of said chamber of lesser diameter
adjacent to said port whereby said inner end of the plunger
rod forms an end closure for said chamber of lesser diam-
eter, said plunger rod being withdrawable from said no:-
mal position to effect removal of said end closure whereby
contents normally carried in said chamber of greater di-
ameter can enter the chamber of lesser diameter, and
said plunger rod being extendable from said normal posi-
tion to move said inner end beyond said normal position
and in sliding engagement with said cylindrical inner wall
portion for ejecting the contents from said chamber of
lesser diameter and a hypodermic needle slideably car-
ried by said body member and adapted to pierce and
extend into the chamber of lesser diameter at an end of
said chamber opposite to said port upon sliding of said
needle relative to said body member.

4. A hypodermic syringe comprising a body member,
a drug chamber and a diluent chamber with the chambers
being of different diameters and connected by a port, said
chamber of lesser diameter being formed with a cylindri-
cal inner wall portion, a plunger rod extending from out-
side the syringe through the chamber of greater diameter
and having an inner end normally insertably positioned
in the end of said chamber of lesser diameter adjacent to
said port whereby said inner end of the plunger rod forms
an end closure for said chamber of lesser diameter, said
plunger rod being withdrawable from said normal posi-
tion to effect removal of said end closure whereby con-
tents normally carried in said chamber of greater diam-
eter can enter the chamber of lesser diameter, and said
plunger rod being extendable from said normal position
to move said inner end beyond said normal position and
in sliding engagement with said cylindrical inner wall
portion for ejecting the contents from said chamber of
lesser diameter, a hypodermic needle slideably carried by
said body member and adapted to pierce and extend into
the chamber of lesser diameter at an end of said chamber
opposite to said port upon sliding of said needle relative
to said body member, a needle mount slideably carried
by said body member, and a hypodermic needle carried
on said mount, an end of said needle being normally posi-
tioned in confronting relationship with an end of said
chamber of lesser diameter opposite to said port, said
needle being thereby adapted to pierce and extend into
said chamber of lesser diameter upon sliding of said
needle mount relative to said body member.

5. A hypodermic syringe comprising a body member,
a drug chamber and a diluent chamber with the chambers
being of different diameters and connected by a porst, said
chamber of lesser diameter being formed with a cylindri-
cal inner wall portion, a plunger rod extending from out-
side the syringe through the chamber of greater diameter
and having an inner end normally insertably positioned in
the end of said chamber of lesser diameter adjacent to
said port whereby said inner end of the plunger rod forms
an end closure for said chamber of lesser diameter, said
plunger rod being withdrawable from said normal posi-
tion to effect removal of said end closure whereby con-
tents normally carried in said chamber of greater diam-
eter can enter the chamber of lesser diameter, and said
plunger rod being extendable from said normal position
to move said inner end beyond said normal position and
in sliding engagement with said cylindrical inmer wall
portion for ejecting the contents from said chamber of
lesser diameter, a hypodermic needle slideably carried by
said body member and adapted to pierce and extend into
the chamber of lesser diameter at an end of said chamber
opposite to said port upon sliding of said needle relative
to said body member, a needle mount slideably carried
by said body member, a hypodermic needle carried on
said mount, an end of said needle being normally posi-
tioned in confronting relationship with an end of said
chamber of lesser diameter opposite to said port, said
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needle being thereby adapted to pierce and extend into
said chamber of lesser diameter upon sliding of said needle
mount relative to said body member, and a gasket seal
between said body member and said needle mount.

6. A hypodermic syringe for mixing and injecting two
separately contained substances, said syringe compris-
ing two storage chambers with the chambers being of
different diameters and having a connecting port, a
quantity of a drug carried in one of said chambers, a
quantity of a diluent carried in the other of said chambers,
said chamber of lesser diameter being of sufficient size to
hold all of said two quantities of drug and diluent, a
plunger rod slidingly engageable with the chamber of
lesser diameter and carried partially inserted in said
storage chamber of lesser diameter, prior to institution
of the mixing porticn of the cycle of operation, to form
a removable closure for sealing the port, said plunger rod
extending through the chamber of greater diameter and
outside the syringe and said chamber of greater diameter
having a portion of its inner surface tapered toward the
port to guide the plunger rod into the chamber of lesser
diameter.

7. A hypodermic syringe for mixing and injecting two
separately contained substances, said syringe comprising
a drug chamber and a diluent chamber, said chambers
being of different diameters, a quantity of a drug carried
in one of said chambers, a quantity of a diluent carried
in the other of said chambers, said chamber of lesser di-
ameter being of sufficient size to hold all of said two
quantities of drug and diluent, and a plunger rod carried
partially inserted in said chamber of lesser diameter,
prior to institution of the mixing portion of the cycle of
operation, tc form a removable seal between said two
chambers and slidingly engageable with the chamber of
lesser diameter and extending through the other cham-
ber and outside the syringe.

8. A hypodermic syringe for mixing and injecting a
drug and a diluent comprising a drug chamber and a
diluent chamber with the chambers being of different
diameters and connected by a port, said chamber of
lesse_r diameter being formed with a cylindrical inner wall
portion, a quantity of a drug carried in one of said cham-
bers, a quantity of a diluent carried in the other of said
chambers, said chamber of lesser diameter being of suf-
ficient size to hold all of said two quantities of drug and
dilqent, and a plunger rod extending from outside the
syringe through the chamber of greater diameter and
ha}vmg an inner end insertably positioned, prior to in-
§t1tution of the mixing portion of the cycle of operation,
in th? end of said chamber of lesser diametér adjacent
to said port whereby said inner end of the plunger rod
fof'ms an end closure for said chamber of lesser diameter,
said plunger rod being withdrawable to effect removal of
said end closure from said chamber end whereby one
of said quantities carried in said chamber of greater di-
ameter can enter the chamber of lesser diameter, and said
plunger rod being extendable from said normal position
to move said inner end in sliding engagement with said
cylindrical inner wall portion for ejecting both of said
quantities from said chamber of lesser diameter.
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