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DISPOSABLE SELF-SHIELDING
ASPIRATING SYRINGE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

[This] This application is a reissue of Ser. No. 08/467,
625 filed Jun. 6, 1995 now U.S. Pat. No. 5,624,400 which 1s
a continuation-in-part of application Ser. No. 08/104,182,
filed on Aug. 9, 1993 now U.S. Pat. No. 5,437,647 which 1s
a confinuation-in-part of application Ser. No. 07/783,825
filed Oct. 29, 1991, now U.S. Pat. No. 5,279,581, which 1s
a confinuation-in-part of application Ser. No. 07/581,734
filed Sep. 12, 1990, now U.S. Pat. No. 5,108,378 which was

a CIP of application Ser. No. 07/521,243 filed on May 9,
1990, now abandoned, by two of the applicants herein.

BACKGROUND OF THE INVENTION

The 1increasing treat of AIDS has generated a rapid
development of methods for preventing the spread of com-
municable diseases from the inadvertent reuse of needle
devices, accidental needlestick injuries suffered by medical
and dental practitioners, and ineffective sterilization of reus-
able devices. To be effective, the devices employed must be
simple to manufacture and easy to use. Our U.S. Pat. No.
5,108,378 discloses a syringe having a rectangular body
cross-section which permits the use of a protector case of
matching interior cross section. Parent application Ser. No.
01/104,182 describes the application of many of the features
of the above patent to the design of an aspirating syringe of
the type 1n common use by dentists for the administering of
local anesthesia and 1n a hospital environment for the
administering of controlled substances. The present appli-
cation describes significant modifications to the features of
the aspirating syringe which make 1t more effective for its
intended purpose.

Numerous attempts have been tried to solve the problems
noted above with respect to aspirating syringes. Examples of

prior art devices are found 1n the disclosures of the following,
United States Patents:

U.S. Pat. No. 2,925,083 discloses a hood for concealing

and guarding the needle of a syringe which may be easily
retracted when the needle 1s 1nside the patients mouth.

U.S. Pat. No. 3,046,985 discloses a sleeve adapter which
conceals the needle and applies pressure to the gum tissue.

U.S. Pat. Nos. 3,878,846 and 3,930,499 disclose a dental
type syringe with a disposable body and case and reusable
finger grip and plunger. The case provides a sterile cover for
the body and attached needle prior to use. The reusable
finger grip allows the distance between the flanges of the
finger grip to be adjusted.

U.S. Pat. No. 4,772,272 discloses an attachment for a
reusable dental syringe which incorporates a sheath as part
of the disposable needle assembly.

U.S. Pat. No. 4,915,701 discloses a reusable shield for
attachment to a reusable dental syringe with a needle dis-
connect means to enable disconnecting the needle with the
shield 1n place.

U.S. Pat. No. 4,957,490 shows an 1njection device having,
a system for retracting a needle into the body using rearward
motion of a plunger.

U.S. Pat. No. 4,990,141 discloses a disposable syringe for

use with a cartridge and having an elongated needle mount
on the front of the body with a shield over the elongated
mount.
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U.S. Pat. No. 5,104,386 discloses a new design of
reusable, dental type syringe having a spring actuated,
semicircular shield.

U.S. Pat. No. 5,112,307 discloses a reusable dental
syringe with a slidable needle carrier. The needle carrier and
needle are retracted into the body section by means of the
plunger.

U.S. Pat. No. 5,116,319 discloses a disposable syringe
with a system for retracting the needle into the body cavity

by means of the plunger.

U.S. Pat. No. 5,163,917 discloses a separate add-on
sheath for use with a standard reusable aspirating syringe.

SUMMARY OF THE INVENTION

The present invention provides a syringe with a protector
case which holds a glass cartridge and permits the 1njection
of the fluid contained in the cartridge into the patient. The
syringe 1s molded of plastic or other suitable material which
1s sterilizable. The device comprises six parts including a
body, protector case, needle, needle cap, plug, and plunger.
The major components of the device preferably are molded
from a suitable plastic and may be clear or of a color like or
similar to a surgical glove.

The device 1s normally provided to the practitioner 1n two
assemblies. The body, protector case, needle, and needle cap
make up the first assembly. The plug and plunger make up
the second assembly.

The protector case 1s assembled by the manufacturer with
the case retracted over the body and the needle attached to
the body and extending through an opening 1n the protector
case. The needle 1s covered by the needle cap which 1is
removably attached to the needle hub on the end of the body.
The body and case have a rectangular cross section.

A harpoon 1s molded as an integral part of the plunger and
the plunger 1s inserted through the center tube of the plug
with the harpoon positioned between locking fingers on the
plug. The plunger 1s held 1n position by protrusions on vanes
of the plunger which interact with indentations in the bore of
the plug to maintain a desired position during handling,
packaging, and assembly of the two sub-assemblies by the
USer.

The two assemblies are packaged together 1n a sealed
container and sterilized.

The user removes the first assembly from the package and
inserts a selected medicine cartridge into the open end of the
body. The second assembly i1s then positioned with the
locking fingers of the plug engaging slots in the end of the
body and 1s pushed forward until the locking fingers clear
the end of the slots and engage the 1nterior surface of a finger
orip on the body. The cartridge has the usual rubber stopper,
and the plunger 1s driven rapidly forward by the hand of the
user, or by striking on a hard surface, to engage the harpoon
in the rubber stopper of the cartridge 1n a conventional
manner. The needle cap 1s then removed and the syringe 1s
ready for use. The engagement of the harpoon with the
cartridge rubber stopper permits the user to aspirate fluid
from the patient by retracting the rubber stopper and thereby
to determine if the needle has punctured a blood vessel.
Once the plunger i1s driven forward, the protrusions on the
plunger vanes limit the rearward travel of the plunger during
aspiration to prevent the rubber stopper from being pulled
free of the cartridge.

After use, the protector case 1s slid axially forward over
the needle until detents engage pockets on the edges of the
body. In this position the needle 1s completely covered
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obviating the need to recap the needle and protecting those
handling the device during disposal. Since the device 1s not
intended for reuse, there 1s no need to remove the contami-
nated needle nor to autoclave or otherwise resterilize the
device.

The benefits of the mnvention are several, including the
following:

1. The device 1s sterilized after packaging and used only
once, ensuring the maximum protecting for the patient and
practitioner.

2. The device may be used with any medication available
in cartridges of the appropriate size.

3. The rectangular cross section of the body and protector
case permit maximum exposure of the cartridge for easy
viewing of the cartridge during aspiration and injection
while providing the necessary rigidity of the device.

4. The rectangular cross section of the body and protector
case make possible the use of the stmple and effective detent
mechanism for securing the protector case over the needle
after use.

5. The protector case and single use/disposable nature of
the device make 1t unnecessary to recap or remove the
needle from the syringe eliminating exposure to the con-
taminated needle.

6. The device, or at least selected portions thereof can be
molded of a suitably colored plastic and the appearance and
feel of the molded syringe are less threatening to the patient
resulting 1n more patient comiort.

/. The harpoon design makes penetration of the cartridge
rubber stopper more easy to accomplish and retraction of the
rubber stopper for aspiration less likely to result in the
harpoon pulling out.

8. The plug design makes the two assemblies very easy to
put together and difficult to disassemble.

9. The plunger design incorporates the harpoon as an
integrally molded part, reducing the cost of molding and
assembly.

It 1s thus an object of the present invention to provide an
improved syringe.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a syringe of the present
invention 1n its unassembled state, with a cartridge partially
inserted, disclosing the interrelationship of the various parts.

FIG. 2 1s a similar perspective view of a syringe of the
present mnvention 1n its assembled state, with a cartridge,
with a protector case 1n the retracted position and a needle
cap removed ready for use.

FIG. 3 1s a similar perspective view of the syringe 1n its
assembled state, with a cartridge, but with the protector case
in an extended (guarded) position ready for disposal after
use

FIGS. 4a, 4b, 4¢, and 4d are perspective views of the body
of the syringe.

FIGS. 5a, Sb, [and] Sc, and 5d are perspective views of
the protector case.

FIG. 6 1s a perspective view of the needle.

FIGS. 7a, 7b, and 7c are perspective views of the needle
cap.

FIGS. 8a, 8b, and 8d are perspective views of the body
and protector case assembly showing 1n greater detail the

manner 1n which the body and case are iterconnected, and
FIG. 8c 15 a cross-sectional view along a line 8c—8c of FIG.

8b.
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FIGS. 9a and 9b are perspective views of a plug of a
plunger assembly and FIG. 9c 1s an enlarged side view of the

plug.
FIG. 9d 1s a cross section view of the plug.

FIG. 10a 1s a perspective view of a plunger.

FIG. 10b 1s an enlarged view of a harpoon end of the
plunger.

FIGS. 11a and 11b are perspective views of the plunger
and plug assembly.

FIG. 12a 1s a perspective view of a standard glass medi-
cine cartridge, and FIG. 12b 1s a cross-section thereof.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 1llustrates the body 1 and case 26 of the first
assembly with a standard medicine cartridge C partially
inserted 1n a cavity 8 1n the body, and the plug 45 and
plunger 56 of the second assembly oriented for movement
axially to complete assembly of the device. FIG. 2 shows the
device fully assembled with a needle cap 42 (note FIG. 8b)
removed to expose the needle, and FIG. 3 shows the device
after use with the protector case 26 in the forward (guarded)
position ready for disposal.

Referring to those Figures and particularly to the detailed
drawings of FIGS. 4a, 4b, 4c, and 4d, the body 1 of the first
assembly has two elongated side rails 2 with a finger grip
collar 3 mntegrally molded at one end of the side rails 2, and
an end wall 4, needle hub support vanes 5, and needle hub
6 integrally molded at the opposite end of the side rails. The
side rails 2 have interior concave surfaces 7 which conform
to the outer diameter of a standard glass medicine cartridge
C (FIGS. 1 and 13) and form a cartridge cavity 8. The outer
edges of the side rails define a rectangular cross-section 28
(see FIG. 8c) over which the protector case 26 is positioned.
A circular opening 9 1s provided through the finger grip
collar 3 to permit passage of the cartridge C during loading
of the cartridge into the cavity 8 of the body 1. Within the
collar 3 are two tapered grooves 10 (FIG. 4d) running axially
along the mnterior surfaces of the collar 3. At the anterior end
of these grooves are located two tapered pockets 11 which
extend radially outward through the finger grip collar 3 to
form two notches 12. These pockets 11 are shaped to receive
the ends of the two locking fingers 51 (FIG. 9) on the plug
45 when the second assembly 1s assembled to the first
assembly as will be described subsequently. The notches 12
provide easy orientation of the plug 45 for proper assembly
to the body. The finger grip collar 3 has a forward finger grip
ring 13 extending radially outward at the forward end of the
collar 3 to permit the body 1 to be gripped by the fingers of
the user during aspiration (which involves rearward thrust
on the plunger 56 and resultant rearward thrust on the body
1).

At the opposite end of the body 1, the end wall 4 forms
the attachment between the two side rails 2 and provides the
forward surface of the cartridge cavity 8. On the forward
surface of the end wall 4, the four needle hub support vanes
5 are attached and extend radially outward from a core
opening 14 and axially forward where they attach to the
needle hub 6. The needle hub support vanes 5 have forward
edges 17 (see FIG. 4a) parallel to the longitudinal axis of the
body 1. These edges 17 interact with the needle cap 42 (FIG.

7) with the forward edges 17 engaging an interior bore 44a
of the needle cap 42 to secure the cap 42 to the body 1. To
further secure the needle cap 42 to the needle hub support
vanes 5 there 1s a small radial protrusion 18 on the forward
end of each edge 17 which has an interference fit with an
interior bore 44a of the needle cap 42.
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The structure of the end wall 4, support vanes 5, and
needle hub 6 are configured to facilitate cooling of the mold
core during molding of the body and minimization of the
plastic volume in this area to improve heat transfer and
manufacturing cycle times. The needle hub 6 has a circular
opening 19 extending through the hub 6. This opening 19
forms an adhesive pocket which extends axially into the hub
from the end away from the body. The needle N (FIG. 6) is
attached so that 1t extends through the circular opening 19
with the interior end of the needle extending past the end
wall 4 and 1nto the cartridge cavity 8 to penetrate the forward
end of the cartridge C as i1s known 1n the art. As an
alternative, the hub 6 can be modified and have external
threads to accommodate the present standard needle. This
also 1nvolves modification of the end of the case 26 to
accommodate the modified hub 6.

Turning now to the other end of the body 1, rear detent
pockets 21 are located on the outer edges of the side rails 2,
adjacent to the forward end of the finger grip ring 13. These
pockets 21 accept detents 31 (FIG. 5c) of the protector case
26 when the protector case 1s in the rearward (unguarded)
position (see FIG. 2). Similarly formed forward detent
pockets 22 (note FIGS. 4b,4¢) are located on the outer edges
of the side rails 2 at a distance from the rear detent pockets
21 such that, when the protector case detents 31 are engaged
in the forward detent pockets 22, the forward end of the
protector case covers the outward end of the needle as shown
in FIG. 3. The rear detent pockets 21 have front surfaces 23
which are angled from the plane normal to the axis of the
body to permit the detents 31 on the protector case 26 to be
readily disengaged from the rear detent pockets 21 by
sliding the protector case 26 forward. The forward detent
pockets 22 have rear surfaces 24 that are inclined at approxi-
mately 10 degrees from the plane normal to the longitudinal
axis of the body 1 such that the outer edges of the rear
surfaces 24 are closer to the needle end of the syringe body
than are the inner edges. These rear surfaces 24 interact with
the rear surfaces 3la of the detents 31 to prevent the
protector case 26 from being moved 1n a rearward direction
when the protector case detents 31 are engaged in the
forward detent pockets 22.

The end wall 4 includes stop tabs 25 (FIG. 4a) which
protrude from the top and bottom of the body 1 and interact
with the ends of the windows 35 (FIGS. 1-3 and Sb—5c¢) 1n
the top and bottom of the protector case 26 to limit the travel

of the protector case 26 in the forward direction (note FIGS.
2, 8b and 8d).

Referring now to FIGS. 5a, 5b, 53¢, 5d, and 8c, the
protector case 26 comprises a tubular envelope with a
rectangular internal cross-section which conforms to the
rectangular external cross-section 28 of the body 1 as seen
in FIG. 8c. The protector case has an open rear end 29
(FIGS. Sa, Sc, and 5d) with a pair of detent arms 30 and
detents 31 integrally molded into the side wails 30a. Assem-
bly tabs 32 with tapered mner edges 33 are integrally molded
into the top and bottom walls 30b to facilitate the assembly
of the protector case 26 over the stop tabs 25 (FIG. 4a) on
the body 1. The detents 31 have sloped forward surfaces 34
(see FIG. 5d) which interact with the sloped forward sur-
faces 23 of the rear detent pockets 21 (FIG. 4d) of the body
1 to disengage the detents 31 from the rear detent pockets 21
of the body 1 when the protector case 26 1s slid forward. Two
clongated windows 35 are provided in the top and bottom
walls 30b of the protector case 26 such that when the
protector case 26 is in the rearward (unguarded) position as
seen 1n FIG. 2, the forward edges 35a of the windows 35 are
in close proximity to the forward surfaces of the stop tabs 25
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and when the protector case 26 is in the forward (guarded)
position as seen 1n FIG. 3, the rearward edges 35b of the
windows 35 engage the rearward surfaces of the stop tabs 25
so that further forward motion of the protector case 26 1is
prevented by the engagement of the stop tabs 25 and
rearward window edges 35b.

The forward end of the protector case 1s formed mto a
cone 37 which transitions from the rectangular section of the
protector case 26 which covers the side rail arca 2 of the
body 1 to a smaller diameter 38 which covers the needle
support vanes 5 (FIG. 4a). The forward end of the case 37

terminates in a collar 37a (FIG. 5a) to a sleeve 37b. The
sleeve 37b has a smaller diameter than the edges 17 of the
needle support vanes 5. The sleeve 37b has four slots 38a
which permit the sleeve 37b to be drawn over the hub 6 with
the edges 17 protruding through the slots 38a in the sleeve
37b. The sleeve 37b terminates 1 a solid annular ring 37c
which ties the four segments of the sleeve together forming
a stronger structure. This arrangement permits the cap 42 to
be attached directly to the edges 17 of the body 1 while still
enabling the end of the protector case 26 to have a small
diameter 38. This arrangement also permits the needle cap
42 to be attached to the body 1 rather than the protector case
26 so as to prevent inadvertent actuation of the protector
case 26 when the needle cap 42 1s removed.

The protector case 26 has an actuator ring 39 molded to
the protector case 26 1n the area between the rear edges 35b
of the windows 35 and the forward end of the detent arms
30. The ring 39 extends radially outward from the outer
surface of the protector case 26 with the outer edges prel-
crably defining an octagonal shape as best seen 1n FIG. 5d.

The needle N shown 1n FIG. 6 1s 1n the form of a standard
metal cannula having a hollow passageway through its
length for the passage of fluids. The forward end 1s sharp-
ened to permit penetration of the patient’s tissue and the rear
end 1s sharpened to permit penetration of the rubber mem-
brane on the forward end of the medicine cartridge C 1 a
conventional manner. The needle N 1s affixed to the needle
hub 6 by adhesive during the manufacturing process.
Alternatively, the hub 6 of the body 1 can be threaded to
recerve a standard needle.

The needle cap 42 as shown 1n FIGS. 7a, 7b, and 7c¢ has
a tapered section 40 with a ring 41 on 1its rear end. The
tapered section 40 1s closed at the forward end and has axial
ribs 43 on 1ts exterior surface. The ring 41 extends radially
from the longitudinal axis and facilitates stripping and
indexing 1n the manufacturing process. The inside surface
44a of the cap 42 1s parallel to the longitudinal axis of the
cap 42 for a distance approximately equal to the length of the
forward edges 17 (FIG. 4a) of the needle support vanes 5. At
the forward end of the forward edges there are slight
protrusions 18 which have an mterference fit with the side
surface 44a of the cap 42. These protrusions enhance the
attachment of the needle cap 42 to the needle hub support
vanes 3. On the rear end of the mterior surface 44a there 1s
a raised ring 44 of slightly smaller diameter which has an
interference fit with the forward edges 17 (FIG. 4a) of the
necedle hub support vanes 5. This ring 44 enhances the
attachment of the cap 42 to the needle hub support vanes 5
and also assists 1n stripping the molds in the manufacturing,
Process.

These components are assembled into the first assembly
as shown 1n FIGS. 8b and 8d and are shipped to the end-user
with the protector case 26 1n the rearward position as shown
and the needle cap 42 1n place over the needle. FIG. 8a
particularly shows how the detents 31 of the protector case
26 fit within the detent pockets 21 of the body 1.
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Referring to FIGS. 9a, 9b, 9c, and 9d, the plug 45 1s
shown and has an inner sleeve 45a with a cylindrical
opening 46 passing through 1t. On the interior walls of the
opening 46 there are two 1ndentations 54 to receive protru-
sions 89 (see FIGS. 10a and 10b) on the plunger 56 to
position the plunger 56 1n the plug 45 during handling,
packaging and shipping. An outer flared section 45b 1s
molded to the forward end of the sleeve 43a at a face 47 and

forms a rear finger grip 48. The outer edge 49 of this rear
finger grip 48 1s 1n the form of an octagonal section 49
which, 1n conjunction with the protector case actuation ring,
39, which preferably has four or eight sides (octagonal as
shown), and rectangular protector case section 26, substan-
tially prevents rolling of the syringe when placed on a flat
surface.

Locking fingers 51 are molded to the face 47 of the plug,
45 and extend axially forward. Locking detents 52 are
located at the ends of the locking fingers 51. At the face end
of each locking finger 51 1s a base section 53 which 1s of a
form and shape required to fill the notches 12 (FIGS. 4¢ and
4d) in the finger grip collar 3 of the body 1 so that, when the
plug 45 and body 1 are assembled, the finger grip area 48a
(see FIG. 2) has a smooth, comfortable surface. The outer
surfaces of the locking fingers 51 and locking detents 52 are
cequidistant from the longitudinal axis of the plug 45 which
maintains more uniform wall thickness 1in the mating sec-
tions 10, 11, and 12 of the finger grip collar 3 of the body 1.

Referring to FIGS. 10a and 10b, the plunger 56 has an

be 4 2

clongated column 56a of substantially cruciform or “+
cross section with a thumb ring 57 on the rearward end and
an end cap 58 on the forward end. The thumb ring 57 has a
flat surface 57a on the rearward end to facilitate striking the
plunger 56 when setting the harpoon 60 1n the cartridge C.
A circular boss 57b 1s located at the joint between the
plunger column 56a and the thumb ring 57 to strengthen the
plunger and facilitate handling during assembly. Two pro-
trusions 39 are located on the edges of the elongated column
56a near the forward end near the end cap 58. These
protrusions 59 interact with the indentations 54 (FIG. 9d) in
the bore 49 of the plug 45 to position the plunger 56 1n the
plug 45 during handling, packaging and shipping. These
protrusions 39 also interact with the face 47 of the plug 45
after setting the harpoon to prevent the plunger 56 from
being retracted far enough to pull the rubber stopper 70 out
of the cartridge C during aspiration.

On the forward end of the plunger 56 there 1s a harpoon
60 integrally molded to the end cap 58. The harpoon 60 has
four barbs 61 extending radially from the axis of the harpoon
60 and plunger 56. Molding the harpoon 56 directly to the
plunger 56 results in a simpler mold for the plunger 56,
climinates the cost of a separate harpoon part, and eliminates
the cost of assembly of the harpoon to the plunger.

Although the plug 45 can be designed with threads to
engage similar threads on the body 1, the locking finger 51
arrangement 1s preferred. These fingers 51 are flexible so
that the plug 45 and body 1 can be quickly and easily
assembled by pushing the finger 51 end of the plug into the
opening 9 (note FIG. 4d) of the body 1. The finger 51
structure also 1s simpler and cheaper to mold. A threaded
connector between the plug 45 and body 1 would allow the
two to be easily separated, which 1s undesirable; whereas,
with the presently described construction with fingers 51,
the two are not at all easy to separate. When the fingers 51
are snapped 1n place in the body 1 and subsequently the
plunger 56 1s pushed forward to push the harpoon 60 1nto the
rubber stopper 70 of the cartridge C, 1t 1s very difficult to
then remove the plug 45 from the body 1 because the
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plunger column 56a 1s positioned between and bears against
the fingers 51 preventing them from flexing inward to
thereby prevent the locking detents 52 from disengaging
from the finger grip ring 13 on body 1. This provides an
important safety feature as can be appreciated. Furthermore,
the protrusions 59 (note FIGS. 10a and 10b) on the plunger
column 56a preferably have a slightly larger diameter than
the hole 46 in the plug 45 (FIG. 9b) to prevent the plunger
56 from being easily pulled out of the plug 45. If the plunger
56 1s retracted from the plug 45 the harpoon 60 pulls the
rubber stopper 70 of the cartridge C back between the fingers
51 and thus 1t would be necessary for the user to compress
both the cartridge stopper 70 and the fingers 51 of the plug
45 1n order to get the plug 45 loose from the body 1.

The plug 45 and plunger 56 are assembled 1nto the second
assembly, as shown in FIGS. 11a and 11b, and are shipped
in this form with the first assembly. After use the entire
syringe assembly, including the needle N, 1s disposed of.

Except for the needle, all of the above described compo-
nents are injection molded using conventional techniques.
The materials preferably used are plastics of the type used
for sterilizable medical devices such as polypropylene,
polycarbonate, styrene butadiene.

Another advantage, in addition to simplifying manufac-
ture and providing a readily disposable syringe, 1n molding
the syringe components (other than the needle) from plastic
1s that if the syringe components contact the skin of the
patient, the syringe does not feel cold to the touch as with
conventional metal aspirating dental syringes. Furthermore,
and of particular 1importance, 1s the fact that the syringe
components can be molded from a colored plastic or other-
wise colored and, significantly, can be molded of a color
which 1s the same as or similar to the color of surgical gloves
(typically an ivory or almost or substantially white color).
By providing this particular color, at least for the portions
seen by a patient (i.e., the ring 57, plunger 56 and the plug
45). the color of the syringe blends into the color of the glove
and becomes essentially an extension of the practitioner’s
hand and therefore appears to be less obtrusive or threaten-
ing to the patient. Also, any other color can be provided as
desired, particularly 1n the event the color of surgical gloves
1s changed from the standard substantially white or ivory.

DESCRIPTION OF THE ASSEMBLY AND
OPERAITION OF THE PREFERRED
EMBODIMENT

The syringe device of the present mnvention 1s assembled
at the manufacturing facility into the two sub-assemblies as
shown 1n FIGS. 8b and 11a. These sub-assemblies are placed
together and sealed 1n a suitable container which provides a
microbial barrier. The packaged devices are then sterilized
by gamma radiation, or 1n any other recognized manner, and
shipped to the end user either directly or through a distri-
bution chain.

Immediately prior to use, the container 1s opened and the
body sub-assembly shown in FIG. 8b 1s removed. The
cartridge C of FIG. 12 containing the selected medication 1s
next mserted into the cartridge cavity 8 as seen 1n FIG. 8b.
The plug assembly of FIG. 11 1s then removed and the
locking fingers 51 are aligned with the notches 12 (see FIGS.
4d and 8d) in the finger grip ring 3 of the body 1. The plug
45 1s pushed forward until the detents 52 of the locking
fingers 51 engage the forward wall of the finger grip ring 13
of the body 1. As the locking fingers 51 move forward, the
front ends of the locking fingers 51 push against the rear
surface of the cartridge C forcing the cartridge forward over
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the rear end (see FIG. 8d) of the needle N which penetrates
the standard rubber seal on the forward end of the cartridge
C 1n a conventional manner.

The plunger 56 can then be forced sharply forward by
striking the finger ring 57 with the palm of the hand of the
user or against a hard surface 1n a conventional manner. This
imbeds the harpoon 60 in the rubber stopper 70 with the
barbs 61 engaged 1n the stopper 70.

The needle cap 42 can then be removed and the needle N
inserted into the patient. The rubber stopper 70 of the
cartridge C 1s then moved rearward by retracting the finger
ring 57 of the plunger 56 to draw body fluid into the
cartridge C (aspiration) in the usual way to determine if the
needle N has penetrated a blood vessel and, if not, the
plunger 56 1s pushed forward to discharge and medication
contained in the cartridge C into the patient.

After 1injection, the needle N 1s retracted from the patient.
As the syringe 1s withdrawn the protector case 26 may be
ograsped with the free hand of the user and held as the syringe
1s moved away from the patient thus sliding the protector
case 26 forward over the needle N and into the guarded
position as shown 1n FIG. 3. Alternatively, the protector case
26 may be operated with one hand by moving the index and
middle fingers forward between the rear of the protector case
actuator ring 39 and the front of the finger grip ring 13
moving the thumb rearward 1n the ring 57 thereby drawing
the body 1 rearward into the protector case 26. As the
protector case 26 slides forward, the detents 31 engage the
forward detent pockets 22 preventing subsequent rearward
movement of the protector case 26. The stop tabs 25 and rear
edges 35b of the windows 35 provide a positive stop when
moving the protector case 26 forward to cover the needle N.
The entire device 1s then disposed of without further expo-
sure of the needle or other action required.

The improvements which are the particular subject of the
present mvention are:

A modified configuration of the plunger 56 which
includes the molding of the harpoon 60 as an integral part of
the plunger which eliminates a separate part, stmplifies the
mold configuration for the plunger, and eliminates a step in
the assembly process.

A new design for the molded harpoon 60 which increases
the force required to pull the plunger free of the rubber
stopper 70 thus reducing the incidence of inadvertent release
of the stopper 70 during aspiration.

Addition of protrusions 59 on the vanes 56a of the plunger
56 and undercuts 54 1n the bore of the plug 45 which interact
to create an 1improved method of positioning the plunger
relative to the plug in the second assembly.

Positioning the protrusions 59 on the vanes 56a relative to
the harpoon tip 60 to provide an interaction between the
protrusions and the forward wall of the plug 45 at the exit of
the bore 46 through the plug to prevent the plunger 56 from
being casily retracted beyond the point of interference thus
substantially reducing the likelihood of the rubber piston of
the medicine cartridge C being pulled free of the cartridge
during the aspiration process.

Addition of an annular ring 38 to the distal end of the
protector case 26 to strengthen the structure without affect-
ing the feature which permits the needle cap 42 to be
attached to the body 1 rather than the protector case 26 so as
to prevent inadvertent actuation of the protector case 26
when the needle cap 42 1s removed.

Modification to the angle and shape of the detents 31 on
the protector case 26 and the detent pockets 22 on the body
1 to reduce the force necessary to release the detents from
the rear pockets and slide the protector case forward over the
needle.

While embodiments of the present mnvention have been
shown and described, various modifications may be made
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without departing from the scope of the present invention,
and all such modifications and equivalents are intended to be
covered.

What 1s claimed 1s:

1. A medical syringe for injecting medication 1nto a
human, comprising a syringe body, and a protector case
movable with respect to the body to expose a needle
connected to the body for injection and to cover the needle
for disposal, the body having a cavity for receiving a
medicine cartridge, the body having a first forward end to
which the needle 1s attached and which needle also 1s
capable of penetrating a cartridge for injecting medicine
through the needle into a human, and the body having a
second end into which a cartridge can be 1nserted,

a protector case adapted to slidably fit on the body, and
having a first open end through which a needle may
extend and a second end, the case and the body have
cooperating detents for facilitating placement of the
case with respect to the body for uncovering and
covering, respectively, an exposed end of the needle,
and wherein the first open end of the case i1s substan-
tially cylindrical with a plurality of radially disposed
slots and wherein an outer area of the first open end
thereof 1s 1n the shape of a solid annular ring, and

a plunger assembly for cooperatively mating with the
second end of the body and comprising a movable
plunger which 1s movable with respect to the body for
causing medicine from a cartridge to be administered
through the needle, the plunger comprising a first end
adapted to be manipulated by the user of the syringe
and a second end adapted to be inserted mto the body
for engaging a stopper of a cartridge therein, the
plunger being molded of plastic and the second end
thereof having an integrally molded harpoon thereon
which 1s adapted to engage and connect with a stopper
of a cartridge disposed 1n the body.

2. Asyringe as 1n claim 1 wherein the first end of the body
for receiving a needle 1s tapered and includes a plurality of
radially disposed fins adapted, when assembled with the
case, to engage and extend through the slots in the first open
end of the case.

3. A syringe as 1n claim 2 wherein the fins terminate 1n
projections which are adapted to cooperatively mate with an
open end of a needle cap.

4. A medical syringe for injecting medication into a
human, comprising a syringe body, and a protector case
movable with respect to the body to expose a needle
connected to the body for 1injection and to cover the needle
for disposal, the body having a cavity for receiving a
medicine cartridge, the body having a first forward end to
which the needle 1s attached and which needle also 1s
capable of penetrating a cartridge for injecting medicine
through the needle into a human, and the body having a
second end into which a cartridge can be 1nserted,

a protector case adapted to slidably {it on the body, and
having a first open end through which a needle may
extend and a second end, the case and the body have
cooperating detents for facilitating placement of the
case with respect to the body for uncovering and

covering, respectively, an exposed end of the needle,
and

a plunger assembly for cooperatively mating with the
second end of the body and comprising a movable
plunger which 1s movable with respect to the body for
causing medicine from a cartridge to be administered
through the needle, the plunger comprising a first end
adapted to be manipulated by the user of the syringe
and a second end adapted to be inserted 1nto the body,
for engaging a stopper of a cartridge therein, the
plunger being molded of plastic and the second end
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thercof having an integrally molded harpoon thereon
which 1s adapted to engage and connect with a stopper
of a cartridge disposed in the body, and wherein the
plunger assembly further includes a plug through which
the plunger extends and wherein the plug 1s adapted to
couple with the second end of the body, the plunger
including a plurality of radially disposed vanes having
protrusions thereon for engaging undercut sections in a
bore of the plug for facilitating positioning the plunger
relative to the plug of the plunger assembly.

5. A medical syringe for imjecting medication into a

human, comprising

a syringe body and a protector case movable with respect
to the body to expose a needle for injection of medicine
into a human and to cover the needle for disposal, and
a plunger and plug assembly movable for causing
medication to be injected 1nto a human, the plunger and
plug assembly comprising an elongated plunger and a
plug which are adapted to be cooperatively reciprocally
coupled together and the plug being adapted to couple
and become atfixed to an open end of the body which
open end 1s adapted to receive a cartridge containing
medicine, and the plunger having a first end adapted to
be manipulated by the user and a second end having an
integrally molded harpoon thereon adapted to be
coupled with and become ailixed to a movable stopper
of the cartridge, and wherein the plunger has a pair of
protrusions thereon and the plug has a bore with a pair
of indentations wherein the protrusions interact with
the 1mndentations during handling, packaging and ship-
ping of the plunger and plug, and the plug having a face
which interacts with the protrusions of the plunger to
limit the retraction of the plunger once the harpoon
thereof becomes atlixed to the stopper of the cartridge.

6. A medical syringe for injecting medication info a

human, comprising:

a syringe body having a cavity for receiving a medicine
cartridge, a first forward end from which a needle may
extend, and a second end into which the medicine
cartridge may be inserted;

a protector case adapted to slidably fit on the body, and
having a first open end through which the needle may
extend and a second end, the case and the body having
cooperating detents for facilitating placement of the
case with respect to the body for uncovering and
covering, respectively, an exposed end of the needle;
and

a locking mechanism on the second end of the body for
engaging the medicine cartridge received in the cavity,
the locking mechanism being molded of plastic;

wherein the locking mechanism comprises a finger grip
and at least one locking detent for engaging a surface
of the cartridge received in the cavity fo preveni proxi-
mal movement thereof.

7. A medical syringe as in claim 6 wherein the locking
mechanism comprises a plug having the finger grip thereon,
and a locking finger having the at least one locking detent
thereon.

8. A medical syringe as in claim 6, further comprising a
finger grip on the second end of the syringe body.

9. A medical syringe as in claim 8, wherein the finger grip
and syringe body include cooperating detents and notches
for attaching the finger grip to the syringe body.

10. A medical syringe as in claim 9, wherein the locking
mechanism comprises a locking finger extending axially
forward from the finger grip.

11. A medical syringe as in claim 6, wherein the body and
protector case comprise plastic.
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12. A disposable self-shielding syringe, comprising:
a body having proximal and distal ends and having a
cavity therein, the proximal end having an opening

therethrough to permit passage of a medicine cartridge
axially into the cavity;

a medicine cartridge received in the cavity;
a needle extending distally from the distal end of the body,
a finger grip collar on the proximal end of the body,

a locking mechanism on the proximal end of the body for
engaging a rear surface of the medicine cartridge and
preventing proximal movement of the medicine car-
iridge received in the cavity;

a protector case slidable on the body between rearward
and forward positions, and having a open distal end for
uncovering and covering respectively a needle extend-
ing distally from the distal end of the body; and

a detent and detent pocket on the body and protector case
for locking the protector case in the guarded position;

wherein the locking mechanism comprises a locking fin-
ger for engaging a rear surface of the cartridge
received n the cavity, the locking finger extending from
a plug attachable to the proximal end of the body.

13. A disposable self-shielding syringe as in claim 12,
wherein the body and protector case comprise plastic.

14. A disposable self-shielding syringe as in claim 12,
wherein the finger grip and the locking mechanism are
molded directly to one another.

15. A disposable self-shielding syringe as in claim 12,
wherein the finger grip collar is molded to the proximal end
of the body.

16. A single use, disposable syringe, comprising

an elongate body having a cavity therein for receiving a

medicine cartridge, a distal end with an opening
through which a needle may extend, and a proximal end
with an opening therethrough to permit passage of the
medicine cartridge axially into the cavity;

a finger grip collar integrally molded onto the proximal
end of the elongate body;

a locking mechanism on the proximal end of the elongate
body for engaging a rear surface of the medicine
cartridge and preventing proximal movemeni of the
medical cartridge received in the cavity;

a protector case slidable on the elongate body between
rearward and forward posifions, and having an open
distal end for uncovering and covering, respectively, a
needle extending distally from the distal end of the
elongate body; and

a detent or detent pocket on the proximal end of the
protector case, and on the proximal and distal ends of
the elongate body, for retaining the protector case in
the rearward position during use, and for substantially
locking the protector case in the forward position to
prevent reuse, respectively.

17. A single use, disposable syringe according to claim
16, wherein the elongate body and the protector case both
comprise substantially clear plastic.

18. A single use, disposable syringe according to claim
16, wherein the locking mechanism comprises a locking

60 finger extending from a plug attachable to the proximal end

of the elongate body.

19. A single use, disposable syringe according to claim
16, wherein the locking mechanism comprises a plurality of
locking members extending into the cavity.
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