-1- SAFETY NEEDLE SYRI NGE BACKGROUND OF THE | NVENTI ON | .

 nventi on ‘[he

Fi el £75° (REY

present i nvegE—m-w—rﬁ-af—es—t—e—hyped-e;—m—&-s—y—ri nges d8yeR% ~1
structure to f‘lel p prevent ci dREPLACED BHEETSCKs.gdypbreparticularly, the

present invent

t he hypoderm c needle into
3799P69291 C‘a'm(s) * paged --!-'!--tomed 18

10

15

20

25

ion relates t saf ety needl e syringe capébl e of withdraw ng-
tm‘é‘o L.

eS5/iPlionycpaged r.at.. if paged ui&

P42596

SAFETY NEEDLE SYRINGE

BACKGROUND OF THE INVENTION

Field of the Invent.ion. The present invention
relates to hypodermic syringes having structure to

help prevent accidental needle sticks. More

particularly, the present invention relates to a
safety needle syringe capable of withdrawing the
hypodermic needle into the syringe barrel after use.

Description of Related Information. Generally
speaking, a syringe includes a cylindrical barrel,
commonly made of thermoplastic material or glass,
having a distal end connected to a sharpened needle
cannula and a proximal end adapted to receive a
stopper and plunger assembly. _

In recent years there has developed an increased
concern regarding the transfer of disease, infection
or the 1like to syringe wusers and health care
professicnals who accidentally, or through negligent

handling, stick themselves with hypodermic needles
'While disposing of used hypodermic syringe products.

In many areas in a hospital, where needle cannula
products are used, disposal bins are provided so that
a syringe or other needle cannula product may be
immediately discarded in a safe rigid container.
However, there are areas of medical practice such as
emergency rooms, or other areas where disposal
containers. are not readily available or practical,
where products having self-contained safety features
are desirable. 1In theory,' after such a syringe is
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2. Description of Related Information Generally speaking, a syringe
i hcludes a cylindrical barrel, commonly nmade of thernoplastic material or
gl ass, having a distal end connected to a sharpened needl e cannula and a
proxi mal end adapted to receive a stopper and plunger gssegydy. In recent
years there has devel oped an i ncreased concern regarding the transfer of
di sease, infection or the like to syringe users and health care
pr of essi onal s ~2—

used to inject medication or for another purpose, a
safety device contained within the syringe is
activated to prevent further contact with the sharp
needle tip. One type of safety syringe includes
S structure which allows the withdrawal of the
hypodermic needle into the syringe barrel to minimize
the chance of further contact with the sharp needle
tip. The syringe, in this condition, can be more
safely transported to a disposal system.
10 ~Such a syringe 1is taught in U.S. Patent No.
. 4,026,287. This patent teaches a syringe having .a
frangible zone which allows separation of the forward
wall of the barrel, which 1is connected to the
hypodermic needle, from the side wall of the barrel.
15 The syringe alsco contains structure on the interior
of the forward wall and the exterior of the piston
for selectively attaching the piston to the forward
wall so that the user can forcibly twist the piston
to break the frangible means and draw the forward
20 wall, including the hypodermic needle, into the
syringe barrel. This design requires a compromise in
the design of the syringe barrel. The barrel must be
strong enough to remain intact during normal use yet
weak enough tb be sheared apart by any user regard-
25 less of strength.

U.S. Patent No. 3,828,775 teaches a retracting
needle syringe wherein the needle assembly is
contained within the syringe barrel before use and is
withdrawn back into the barrel after use. Désigns of

36 this'type have a disadvantage in that the user cannot
change needle size and the decision regarding what
size needle will be used with the syringe must be
made at the time the syringe is purchased.
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mho'accidentally, or through negligent handling, stick thenselves with
hypoderm c needl es while disposing of used hypoderm c syringe products. In
many areas in a hospital, where needle cannul a products are used, dis-
posal bins are provided so that a syringe or other neeplgsg@nnul a product
may be imedi ately discarded in a safe rigid container. However, there are
areas of nedical practice such as energency roons, or other areas where

di sposal containers are not readily avar¥able or practi -

In many situations, the decision regarding which
needle to use is made at the time of injection. More
viscous medications may require a large needle. Less
viscous medications may be delivered with a smaller

5 needle which is believed to be less painful. Also,
the depth of injection may be different depending on
the therapy and the portion of the body being

injected.
U.S. Patent No. 4,675,005 teaches a retracting
10 needle - syringe wherein the needle 1is held at the

distal end of the barrel through interaction of
mating threads on the exterior of the needle hub and
the interior of the distal barrel opening. This
syringe relies on a torque or rotational force
1s supplied by the user to secure the needle in an
extended position and reversal of this procedure to
withdraw the needle back into the barrel. Like many
designs, including those wherein the needle is
retained by a frictional interference fit, this
20 design requires substantially the same force to
install as to remove. Accordingly, the needle must
be secure enough to withstand normal use which may
include puncturing rubber wvial stoppers, and still be
easy enough to unsecure by any user. Without a lock
25 or additional structure the holding force is, in
these many designs, substantially equal to the
removal or withdrawal force. Also, in designs which
rely on rotational force applied through the plunger
rod to tightly secure the needle in the extended
30 position, the user must be careful not to aggressive-
ly turn the plunger rod in the wrong direction when
attempting to loosen the needle. In this case the
needle will be more tightly secured and thus more
difficult to remove.
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cal',' where products having self-contained safety fea- tures are desirable.
dn theory, after such a syringe is used to inject nedication or for another
purpose, a safety device contained within the syringe is activated to
prevent further contact with the sharp needle tip. One pypggpf safety
syringe includes structure which allows the withdrawal of the hypodermc
needle into the syringe barrel to mnimze the chance of further contact
with the sharp needle tip. The syringe, 4a+this :

Although the prior art teaches many useful and
different syringe assemblies having the capacity to
withdraw the needle into the syringe barrel after
use, there still exists a need for a simple,

5 straight~forward, reliable, easily fabricated safety
needle syringe which allows the wuser to change
needles at the time of use and provides structure to
withdraw the needle into the syringe barrel 'using
substantially axial forces such as those used for

10 drawing liquid into a syringe. There also exists the
need for a safety needle syringe having locking
structure for holding a needle in a position with
respect to the barrel, which can be deactivated to
lower the force required for withdrawal of the needle

15 into the barrel.

SUMMARY OF THE INVENTION
A safety needle syringe of the present invention

includes a barrel having an inside surface defining a
chamber, an open proximal end and a distal end. A
20 movable needle carrier is positioned in fluid-tight
' engagement with the inside surface of the barrel at
the distal end of the barrel. The carrier includes a
distal end, a proximal end‘ and a passageway there-
through in fluid communication with the chamber. A
25 needle cannula projects outwardly from the distal end
of the carrier. The needle cannula includes a distal
end, a proximal end and a lumen therethrough in fluid

communication with the passageway. A plunger is
slidably positioned in fluid-tight engagement with
30 the inside 'surface of the barrel. The plunger

includes a distal end and a proximal end extending
outwardly from the open end of the barrel.
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condi tion, can be more safely transported to a disposal system -2 -
Such a syringe is taught in U S. Pat. No. 4,026,287. This patent teaches a
syringe having a frangi ble zone which all ows separation of the forward wall
of the P-2596

e

Engagement structure is provided for allowing the
distal end of the plunger to engage the carrier for
allowing axially directed forces and rotational
forces . applied to the proximal end of the plunger to
5 be transmitted to the carrier. Control structure is
provided for helping to prevent movement of the
carrier with respect to the barrel during normal use
of the syringe while the control structure is in a
first locked position. The control structure allows
10 the carrier to be moved proximally into the chamber
through forces applied to the plunger while the
control structure is in a second unlocked position.
Transition between the first 1locked position and the
second unlocked position and withdrawing the cannula
15 into the barrel 1is accomplished by at least two
motions of the plunger with respect to the barrel,
while the distal end of the plunger engages the
carrier. The first motion being a rotational motion
- to rotate the carrier with respect to the barrel
20 through. an acute angular rotation followed by a
second proximally directed motion. to move the carrier
into the barrel far enough so that the distal end of
the cannula does not extend beyond the distal end of

the barrel. '

25 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a preferred
embodiment of the safety needle syringe of the
present invention; _
' Fig. 2 is an exploded view showing the assembly
30 of the syringe of Flg 1;
Fig. 3 is an enlarged partial view of Fig. 2
illustrating the distal end of the syringe barrel and
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barrel, which is connected to the hypoderm c needl e,
The syringe also con- tains structure on the interior of the

and the exterior of the piston for selectively attaching the
so that the user can forcibl§-2886t the piston

ghe barr el
forward wal |

piston to the forward wall

to break the frangible neans and draw the forward wall, including the
hypoderm ¢ needle, into the syringe barrel. This deS|gn requires a
conprom se in the design of the syringe B8Frel . The barrel nust be
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the plunger rod, and the carrier;

Fig. 4 is a side elevation view of the proximal
end of carrier of Fig. 3:

Fig. 5 1is a side elevation view of the distal
end of the plunger rod of Fig.'3;

Fig. 6 1is an enlarged partial cross- ~sectional
side elevation view of the syrlnge of Fig. 1;

Fig. 7 1is an enlarged partial cross—sectlonal'

side elevation view of the syringe of Fig. 1, as
viewed from the back side or the opposite side as the
view in Fig. 6;

Fig. 8 is an enlarged partial cross—-sectional
side elevation view of the syringe of Fig. 1 showing
the plunger rod engaging the carrier;

Fig. 9 is an enlarged partial cross—sectional
side elevation view of ,the syringe of Fig. 1 showing
the carrier partially withdrawn from the distal end
of the barrel;

Fig. 10 1is a -partial cross—sectional side
elevation view of the syringe of Fig. 1 showing the
carrier and needle withdrawn into the barrel;

Fig. 11 1is a partial cross-sectional side
elevation view of an alternate embodiment of the
safety needle syringe assembly of the present
invention; and

Fig. 12 is a cross-sectional view of the syringe
of Fig. 1, taken along line 12-12.

DETAILED DESCRIPTION
While this invention is satisfied by embodiments
in many different forms, there are shown in the

drawings and will be herein described in detail

preferred embodiments of the invention with. the

fromthe side wall

of
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strong enough to remain intact during normal use yet weak enough to be

-sheared apart by any user regard less of strength. U S. Pat. No. 3,828,775

feaches a retracting needl e syringe wherein the needle assenbly is

contained within the syringe barrel
t he barrel

before use and is B+RBE86awn back into
after use. Designs of this type have a disad- vantage in that

t he user cannot change needl e size and the decision regardi ng what size

needl e w ||
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be used ~7-

understanding that the present disclosure is to be
considered exemplary of the principles of the
invention and is not intended to limit the scope of
the invention to the embodiments illustrated. The
scope of the invention will be measured by the
appended claims and their equivalents.

Adverting to Figs. 1-10, a safety needle syringe
assembly such as syringe assembly 20 includes an
elongate barrel 21 having an inside surface 22
defining a chamber 23. Barrel 21 also includes an
open prbximal end 25 and a distal end 27.

For the purposes of the description of the
present invention, the term "distal end" 1is intended

to refer to the end of the syringe from which the

needle cannula projects, whereas the - term "“proximal
end" is intended to refer to the end of the syringe
closest to the holder of the syringe and furthest
from the tip of the needle. '

) A movable needle carrier 28 is positioned in
fluid-tight engagement with inside surface 22 of
barrel 21 at distal end 27. The needle carrier
includes a distal end 29, a proximal end 31 and a
passageway 32 therethrough in £fluid communication
with chamber 23. The carrier includes circumferen-—
tial groove 33 at its proximal end. Annular
elastomeric ring 34 is posit’ioned in groove 33 and

contacts the inside surface of the barrel to help

provide a fluid-tight engagement between the inside
surface of the barrel and the carrier.

A needle cannula 37 projects outwardly from
distal end 29 of the carrier. Cannula 37 includes a
distal end 38, a proximal end 39 and a lumen
therethrough in f£1luid communication with passageway
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with the syringe nmust be made at the time the syringe is purchased. In many
situations, the decision regarding which needle to use is nade at the tine
of injection. Mdre viscous nedications may require a | arge needle. Less
vi scous nedications may be delivered with a snaller negdlggwhich is
believed to be less painful. Also, the depth of injection nmay be different
dependi ng on the therapy and the portion of the body being injected.

—8—

32. The needle cannula in this embodiment includes
sharpened distal tip 46 to facilitate use of the
needle to pierce the skin for delivery of therapeutic
liquids. In this embodiment the needle is removably
5 attached to the carrier. Also in this embodiment,
the needle cannula is part of a needle assembly 35
which includes needle cannula 37 and a hub 41. The
needle hub and the carrier contain cooperating'
structure so that the needle assembly is removably
10 attached to the carrier. The needle hub includes a
frusto—-conically shaped interior structure adapted to
frictionally engége a tapered 1luer tip 43 at the
distal end of the carrier. To further facilitate the
engagement of the needle hub to the carrier,
1s  projections 44 on the proximal end of the hub engage
an internal helical groove 45 of the carrier so that
clockwise rotation of the needle with respect to the
carrier causes projections to be drawn proximally
along the helical groove to tighten‘and secure the
20 frictional engagement of tapered luer tip 43 with the
frusto—-conically shaped recess of hub 41. The needle
assembly described herein is a known and commercially
available needle assembly, designed to cooperate with
syringes or other fittings having male locking luer

25 type fittings. o B
The éresent invention includes plunger means
slidabiy' positioned in fluid—tight engagement: with
the inside surface of the barrel. In this embodiment
plunger means includes an elongate plunger rod 47 and
30 an annular sealing ring 49. The plunger rod is
accessible outside of the proximal end of the barrel
and is provided to move the sealing ring along the
barrel to force fluid into and out of the chamber
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-3-'U.S. Pat. No. 4,675,005 teaches a retracting needl e syringe wherein the
.needle is held at the distal end of the barrel through interaction of
mati ng threads on the exterior of the needle hub and the interior of the

di stal barrel opening. This syringe relies on a torquepopsbgt a-

e

through the passageway. Disc—-shaped plunger rod
flange 50 1is provided as a convenient structure for
applying force to move the plunger rod with respect
to the barrel. Barrel flanges 51 are also provided

5 to assist the user in providing axial force between
the plunger rod and the barrel.

Engagement means is provided for allowing the
distal end of the plunger rod to engage the carrier
for allowing prox1ma11y directed forces and

10 rotational forces applied to the .plunger to be
' transmitted to the carrier. In this embodiment,
engagement means includes an enlarged projection 52

on the distal end of the plunger rod and a recess 53

in the proximal end of the carrier. Recess 53
15 includes inwardly ©projecting annular ring 55.
Enlarged projection 52 includes undercut 57. The

projection of the plunger rod and the recess of the
carrier are designed to engage each other in a
snap-fit arrangement when axial force is applied to
20 the plunger rod to force the distal end of the
plunger rod, 1including the enlarged projection,
against the carrier. When the plunger rod fully
engages the carrier, as illustrated in Figs. 8, 9 and
08, the inwardly projecting annular ring 55 of the

'25 recess will be positioned adjacent to undercut 57 of

enlarged projection 52 so that the plunger rod can

now transmit axial force to the carrier in a proximal
direction.

Engagement means further includes distally

30 extending boss 54 having one or more outwardly

extending projections. In this embodiment there are
four radially outwardly extending projections 56.
Recess 53 also includes one more inwardly projecting
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tional force supplied by the user to secure the needl e in an extended
position and reversal of this procedure to withdraw the needl e back into
tthe barrel. Like many designs, including those wherein the needle is
retained by a frictional interference fit, this designp-epgges sub-
stantially the same force toinstall as to renove. Ac- cordingly, the
needl e nust be secure enough to wth- stand normal use which may include
puncturing rubber vial stoppers, and stT}?~be easy enough to unsecure by

protuberances In this embodiment as best illustrated

in Fig. 4, there are two radially inwardly projecting
protuberances 58. Projections 56 on the boss and
protuberances 58 in the recess of the carrier are

5. adapted to engage each upon rotation of the plunger
rod with respect to the carrier, when the plunger rod

and the carrier are engaged, as described hereinabove.

An important feature of the present invention is

that it allows the user to easily change needle

10 assemblies at time of use to suit the type and
viscosity of medication being delivered and the depth
of injection required. Accordingly, one safety

needle syringe of the present invention can work with

many sizes of hypodermic needle assemblies to deliver

15 medication or perform another fluid transfer function.
A deficiency of syringe designs which allow the

user to change needle assemblies 1is that the
components have to be held together securely enough

to resist the relatively substantial forces involved

20 with frictionally engaging a needle assembly hub to a
syringe tip, and still be low enough to allow the
user to force the needle assembly and connected

structure into the barrel. Accordingly, 1if the
" carrier is frictionally engaged inside the syringe
25 barrel it must be tight enough to resist axial and

rotational forces involved with needle installation
and removal yet not be so strong that the typical
user cannot withdraw the carrier into the barrel.
This same analogy applies to threaded carriers which
30 must be able to resist the torque of needle installa-
tion and removal while being able to be easily
withdrawn into the barrel. The present invention
overcomes these shortcomings of prior art syringes by
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any user. Wthout a |lock or additional structure the holding force is, in
t hem many designs, substantially equal to the renoval or wthdrawal force.
Al'so, in de- signs which rely on rotational force applied through the
plunger-rod to tightly secure the needle in the extende3x6ti on, the user
must be careful not to aggressively turn the plunger rod in the wong
direction when at- tenpting to | oosen the needle. In this case the needle
will be nore tightly secured and thus nore~difficult to '

providing control means for helping to prevent

movement of the carrier with respect to the barrel

during normal use of the syringe while the control

means is in a first locked position, and allowing the

5 carrier to be moved proximally into the chamber

through axial forces applied to the plunger rod while

the control means is in a second unlocked position.

Accordingly, another feature of the present invention

is that the force used to remové and install a needle

10 assembly will not substantially affect the force

required to withdraw the needle assembly into the
barrel. _

In the present embodiment, control means

includes grooves 59 on outside surface 61 of the

15 carrier. Each groove includes a closed proximal end

62 and an open distal end 63. Inwardly directed

projections 65 on the inside suitface of the barrel

are positioned within the grooves when the carrier is

at the distal end of the barrel. In this embodiment,

20 the projections are cylindrical having a circularly-

- shaped cross-section. As illustrated in Figs. 6 and

7, the projections prevent proximal and distal motion

of the carrier with respect to the barrel when the

projections are in closed ends 62 of grooves- 59.

.25 Accordingly, substantial axial force can be applied

in a proximal or distal direction, such ‘as when

installing or removing a needle assembly, without

-forecing the carrier into the barrel or removing it

from the barrel and rendering the syringe unusable.

30 Also, the relationship of the projections with the

closed end of the grooves, as will be described in

more detail hereinafter, resists rotational forces

applied to the carrier when installing and removing a
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renove. Al though the prior art teaches many useful and dif- ferent syringe
assenbl i es having the capacity to wth- draw the needle into the syringe
barrel after use, there still exists a need for a sinple, straight-forward,
reliable, easily fabricated safety needl e syringe whi ch-akbgws the user to
change needles at the tinme of use and provides structure to withdraw the
needl e into the syringe barrel using substantially axial forces such as

t hose used for -12-

locking 1luer type needle. Although the present
invention is illustrated with a locking luer type
needle assembly and carrier, it is not restricted to
this structure and can function with a luer slip type
5 fitting provided on the carrier or an assembly where
the needle is permanently attached to the carrier
using epoxy or other suitable adhesive or other

joining method. The locking 1luer type structure or

luer slip type structure 1is preferred because it
10 allows the  user to change hypodermic needle
' assemblies. ; |

In order to help resist rotational motion of the
carrier away from closed end 62 of the grooves with
respect to projections 65, each groove includes a

15 restriction or area of reduced width 67 adjacent to
closed end 62. The area of restriction or reduced
width is smaller than the distance across projection
65 so that additional rotational -fér;ce is required to
move the carrier into and out of a position where

20 projections 65 are positioned at closed ends 62 of
the grooves. The restriction in this invention can
also be an area of reduced depth in the groove
adjacent to the closed end which is configured so
that additional rotational force is required to move

25 the carrier into and out of the position where
projections 65 are positioned at closed ends 62 of
the grooves.

The syringe of the present invention can be used
in the same manner as a conventional hypodermic

30 syringe following known and accepted safe usage
. procedures. At the end of the injection stroke which
delivers . medication to the patient, the user
intentionally applies an additional axial force,.

is Sheet Has Been Reﬂlaced

BT




drawing liquid into a syringe. There also exists the need for a safety

needl e syringe having | ocking structure for

hol ding a needle in a position

Wwith respect to the barrel, which can be deactivated to | ower the force
required for withdrawal of the needle into the barrel. p_5594 -

10

15

20

25

30

preferably by squeezing flanges 51 and 50 toward each
other, to force projection 52 on the plunger rod into

engagement with recess 53 of the carrier, as illus-

trated in Fig. 8. A rotational force on the plunger
rod will force the carrier to rotate through an acute
angle as resisting force provided by the interference
between the projections 65 and restriction 67 is
overcome and the carrier will rotate wuntil the
projections are at base 68 of the groove and aligned
with open end 63, as illustrated in Fig. $. At this
point the user 'may then pull the plunger in a
proximal direction with respect to the barrel to
withdraw the carrier and the needle assembly into the
barrel as illustrated in Fig. 10. In this preferred
embodiment thé grooves are shaped such that only
substantially axial motion of the plunger rod is
required to engage the carrier to the plunger rod and
to remove the carrier into the barrel of the syringe
after the carrier has been unlocked from ghe barrel.
Further enhancements of the instant invention
may include a plunger rod which is frangible so that
that portion of the plunger rod projecting out of the
syringe barrel can be physically disconnected from

the remainder of the plunger rod so that the needle-

cannot be accidentally moved back through the distal
end of the syringe to expose the sharp needle tip.
Also, the pbrtions of the plunger rod and carrier
which interconnect can be designed so that the
carrier misaligns itself with respect to the
longitudinal axis of the syringe assembly when it is
withdrawn into the syringe barrel. With the carrier
ndsalighed, the needle cannot be forced out of the
barrel after it is in the barrel because it is at an
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SUMMARY OF THE | NVENTI ON A safety needl e syringe of the present invention
in- cludes a barrel having an inside surface defining a cham ber, an open
proxi mal end and a distal end. A novable needle carrier is positioned in
fluid tight engagenment with the inside surface of the karsglg at the distal
end of the barrel. The carrier includes a distal end, a proximl end and a
passageway there through in fluid communi - cation with the chanber. A
needl e cannul a projects : -14-

angle with respect to the longitudinal axis which
causes it to embed itself into the forward wall of

the syringe barrel when the plunger is advanced.
It is also within the purview of the present
5 invention to include a threaded engagement between
the plunger rod and the carrier. For example, the
plunger may include a distal threaded projection
which mates with a threaded recess in the carrier.
The threads only function to connect the plunger rod
10, and the carrier and the function of the syringe with
respect to moving the needle assembly and carrier
into the barrel is exactly as described above. With
a threaded connection the threads should be in a
direction to allow the user to rotate the carrier in
15 the proper direction for unlocking. A wide variety
of structures are capable of allowing the engagement
of the plunger rod with the carrier and those
structures described hereinabove are representative
of these many possibilities which are within the

20 purview of the present invention.

| Referring to Figs. 11 and 12, an. alternative
embodiment of the safety needle syringe assembly 70
of the present invention is illustrated. This
embodiment functions similarly to the embodiment of
25 Figs. 1-10 except that. barrel 71 1is substantially
cylindrical and has a substantially constant inside
diameter at its distal end. Carrier 72 is approxi-
mately the diameter of the plunger rod and occludes
the distal open end of the barrel. This structure is

30 advantageous for small diameter syringes and for
allowing the wuse of barrels made from constant
diameter tubing such as extruded tubing. This

structure has the advantage of maintaining a
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outwardly fromthe distal end of the carrier. The needl e cannul a includes a
distal end, a proximal end and a |lunen therethrough in fluid comrunication
Wi th the passageway. A plunger is slidably positi.oned |n fluid tight
engagenment with the inside surface of the barrel. The p %gg i ncl udes a

di stal end and a proxi mal end extending outwardly fromt open end of the
barrel. Engagenent structure is provided for allowng the distal end of the
pl unger to engage the carrier for allowis—

fluid—-tight seal between the carrier and the barrel
as the carrier is withdrawn into the barrel. This
embodiment also includes a frangible zone or area of
reduced cross-section 73 on plunger rod 78 so that
5 the proximal end of the plunger rod can be discon-
nected from the remainder of the plunger rod after
the carrier and needle assembly are safely within

barrel 71. .
In this embodiment the rotational force to move
10 the carrier from the locked to the unlocked position

is transmitted from plunger rod 78 to carrier 72

through - the engagement of " outwardly extending

projections 74 on the plunger which are received by

and engage recesses 75 on carrief 72. In this

15 embodiment the combination of four projections and

four recesses minimizes the amount of dead space to

hold medication which cannot be delivered. The

function of this embodiment can be carried out with

"one or more projections' engaging with one or more

20 recesses or protuberances on the carrier in order to

transmit rotational force as taught in the embodi-
ments of Figs. 1-10. ' '

' The barrel of the safety needle syringe of the

‘present invention may be constructed of a wide

25 variety of rigid materials with thermoplastic and

glass materials being preferred. Inwardly facing

projections at the distal end of the barrel may be

formed . of the barrel material or be formed of

additional components made of . suitable rigid

5o materials such as thermoplastic and corrosion

resistant metal such as stainless steel.
. The plunger rod and the carrier of the present
invention can be made through a wide variety of rigid
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ing axially directed forces and rotational forces applied to the proxinal
end of the plunger to be transmtted to the carrier. Control structure is
provi ded for hel ping to prevent novenent of the carrier with respect to the
barrel during normal use of the syringe while the con-PteBbsstructure is in
a first |ocked position. The control structure allows the carrier to be
noved proximally into the chanber through forces applied to the plunger
while the control structure is in a secd®d unl ocked

materials with thermoplastic materials such as
polypropylene, polyethylene and polystyrene being
desirable. A wide variety of materials such as
natural rubber, synthetic rubber and thermoplastic
5 elastomers are suitable for forming the annular
elastomeric ring, the annular sealing ring'and the
stopper. For embodiments of the present invention
which are desirably sterile the materials used for
the components should be chosen to withstand the
10 sterilization process utilized. '

Thus, it can be seen that the present invention
provides a simple, straight—-forward, reliable, easily
fabricated safety needle syringe which allows the
user to change needles at the time of use and provide

15 structure to withdraw the needle into the barrel
using substantially axial forces such as those used
for drawing 1liquid into the syringe. The present
invention also provides locking structure for holding
the needle in position with respect to the barrel.

20 This locking structure can be deactivated to 1lower

- the force required for withdrawal of the needle into
the barrel.
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position. Transition between the first |ocked position and the second

unl ocked position and withdrawi ng the cannula into the barrel is
acconplished by at | east two notions of the plunger w thp£5086hs Bden Réphaced
barrel, while the distal end of the plunger engages the c st
notion being a rotational notion to rqtate the car- rier Muﬁﬂmﬁm" m)
the barrel through an acute angular rotation followed by

proximally directed nbo- tion to nove the carrier into the barrel far enough
so

1. A safety needle syringe comprising:

an elongate barrel having an inside surface defining a chamber, an open proximal end and a distal
end; '

a movable needle carrier positioned in fluid-tight engagement with said inside surface of said
barrel at said distal end of said barrel, said carrier having a distal end, a proximal end, and a passageway
therethrough in fluid communication with said chamber;

a needle cannula projecting outwardly from said distal end of said carrier, said cannula having a
distal end and lumen therethrough in fluid communication with said passageway;

Plunger means slidably positioned in fluid-tight engagement with said inside surface of said
barrel, said plunger means having a distal end, and a proximal end extending outwardly from said open
end of said barrel;

engagement means for allowing said distal end of said plunger means to engage said carrier for

. allowing axially directed forces and rotational forces applied to said proximal end of said plunger means
to be transmitted to said carrier; and
* control means for helping to prevent movement of said carrier with respect to said barrel durmg
normal use of said syringe while said control means is in a first locked position, and for allowing said
carrier to be moved proximally into said chamber through forces applied to said plunger means while
said control means is in a second unlocked position, transition between said first locked position and
said second unlocked position and withdrawing said cannula into said barrel being accomplished by at
least two motions of said plunger means with respect to said barrel while said distal end of said plunger
means engages said carrier, said first motion being rotational to rotate said carrier with respect to said
barrel through an acute angular rotation followed by a second axial motion proximally directed to move
said carrier into said barrel far enough so that said distal end of said cannula does not extend beyond
said distal end of said barrel. '

2. The syringe of Claim 1 wherein said needle cannula includes a proximal end connected to
a hub, said hub being removably connected to said carrier.

3. The syringe of Claim 1 wherein said engagement means includes a projection on said
distal end of said. plunger means and a recess in said proximal end of said carrier, said projection being
capable of engaging said recess in a snap-fit arrangement.

4. - The syringe of Claim 1 wherein said engagement means includes a distally extending
boss having an outwardly extending projection on said plunger means adapted to engage a second

* c L M S *



that the distal end of the cannula does not extend be- yond the distal end

of the barrel. -5- BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

perspective view of a preferred enbodi - ‘nent of the saf etHuis €
of the present inven- -18- | | “

inwardly projecting protuberance on a recess in said carrier upon rotation of said plunger means with

respect to said carrier.

5. The syringe of Claim 1 wherein said plunger means includes an elongate rigid plunger
rod having an elastomeric stopper at its distal end, and said engagement means includes a proximally
directed projection on said carrier capable of piercing said stopper and engaging said plunger rod.

6. The syringe of Claim 1 wherein said control means includes a groove on said carrier, said
groove includes a closed proximal end and an open distal end, a projection on said inside surface of said
barrel positioned within said groove when said carrier is at said distal end of said barrel, said projection
preventing proximal and distal motion of said carrier. with respect to said barrel when said projection is’
in said closed end and allowing proximal motion of said carrier when said projection is in said open end.

- 1. The syringe of Claim 6 wherein said groove in said carrier includes an area of reduced
width adjacent to said closed end, said area of reduced width being smaller than the distance across said
projection so that additional rotational force is required to move said carrier into and out of a position
where said projection is positioned at said closed end of said groove.

8. The syringe of Claim 6 wherein said groove in said carrier includes an area of reduced
depth adjacent to said closed end, said area of reduced depth being E:onﬁgured so that additional
rotational force is required to move said carrier into and out of a position where said projection is
positioned at said closed end of said groove. '

9. The syringe of Claim 6 further including a second groove in said carrier opposed from
said groove and a second projection on said barrel opposed from said projection, said second projection
being positioned in said second groove when said carrier is at said distal end of said barre.

10.  The syringe of Claim 1 wherein said plunger means includes a frangible zone between
said distal end of said plunger means and said proximal end of said plunger means so that the proximal
end of the plunger means can be disconnected from the distal end of the plunger means after said carrier
is moved into said barrel far enough so that said distal end of said cannula does not extend beyond said
distal end of said barrel

2596for.doc
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tion;, FIG 2 is an exploded view showi ng the assenbly of the syringe of
‘FIG 1, FIG 3 is an enlarged partial viewof FIG 2 illustrat- ing the
distal end of the syringe barrel and the plunger rod, and the carrier; FIG
4 is a side elevation view of the proximal end of carrlpe.rzggfs FIG 3; FIG 5
Is a side elevation view of the distal end of the

' -19-

SAFETY NEEDLE SYRINGE

ABSTRACT

A safety needle syringe includes a barrel having
an 1inside surface defining a chamber, an 'open
proximal end and a distal end. A movable needle

_ carrier is positioned in fluid-tight engagement with
5 the inside surface of the barrel and includes a
distal end, a proximal end and a passageway there-
through in fluid communication with the chamber. A
needle cannula projects outwardly from the distal end
of the carrier and includes a lumen in fluid communi-
10 cation with the passageway. A plunger assembly is
slidably positioned in fluid-tight engagement with
the inside surface of the barrel. Structure is
providing for allowing the distal end of the plunger
to engage the carrier for allowing axially directed
15 and rotational forces applied to the proximal end of
' the plunger to be transmitted to the carrier.
Control structure is provided for helping to prevent
movement of the carrier with respect to the barrel
during normal use of the syringe while the control
20 structure is in a first locked position and for
allowing the carrier to be moved proximally into the
chamber through forces applied to the plunger while

the control means is in a second unlocked position.

6018S
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pl unger rod of FIG 3; FIG 6 is an enl afged partial cross sectional side k‘
el e- vatigrwewpof the syringe of FIG 1, FIG 7 is an enlarged parti al i

- cross secthonal S1de ele- vation view of the syringe of FIG 1, as viewed

fromthe bagk side or the opposite side as the viewin PIG 6; FIG 8 is an

enl ar geg—paniN al cress sectional side ele- vation view of T syringe of

FIG 1/ ghowi Ny- theplunger rod engaging the carrier;
oo
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FIG 9 is an enlarged partial crossxsectional side ele- vation i of the
syringe of FIG | showi ng the carri’er partially w th§rawn from the_distal

. end of the barrel; FIG 10 is a p/arti‘QIocross ectignal side el ion view
of the syringe of FIG 1 show ng.the caPtTer Rgd needl e withdrawt fnto the
barrel; FIG 11 is a partial crgss sect\ onal™>~sh\ye el evation view pf an
alternate emdi ment of the safety needle syringe assenbly of the present

i nvention; 4n e l\%
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FI'G 12 is a cross-sectional view of the syringe of FIG 1, taken al ong
line 12-12. >t 6 DETAI LED DESCRI PTION While this invention is satisfied by
‘enbodi mept s in many different forms, there are shown in the draw ngs

Ul
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and will be herein described in detail preferred enbodi- nents of the

I nvention with the understanding that the present disclosure is to be"
‘consi dered exenplary of the principles of the invention and is not intended
tolimt the scope of the invention to the enbodinments illus- trated. The
scope of the invention will be measured by the appended clains and their
equi val ents. Adverting to FIGS. 1-10, a safety nqefle syringe assenbly such
as syringe assenbly 20 includes an el on- .
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gateé barrel 21 having an inside surface 22_defining a chanber 23. el 21
.al so includes an open proxi mal endN\¥5 and Lldistal end %7\\E$r t he purposes
i sta

of the description of ent fnventi the term’ end"égﬁh
intended tqirefer tolfhe end of tie syrifge)from wRi he needl e ul a
proj ects, ereas thellterm " pripxi mal end"dgs interfed ti refer to the end

of the syrijnge cl os to the der of t syringe andjifurthest freamthe
tip of ti eedl e._| —
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A novabl e needle carrier 28 is positioned in fluid- tight engagenment with

.inside surface 22 oi\ggrrel 21 at —di-stal end 27. The n egcarriem
“i ncl udes a. distal j\en , a proximlf end 31 and a passagewdy 32 ——m
' carrier jmmycludes

t heret hrough in f d comruni cat i th chanber g3.
ci rcunf erentig—'gr/:()ve 33 at its m mal end. Anmil ar
is positioned in grfgove 33 and cogﬂacts the inside surf
hel p provide a fluild ti ght engagenent between the insi

¢l astoneri c ring 34
|ace of the Qarrel to
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surface of the barrel and the carrier. -7 - A needle cannula 37 projects
-outwardly fromdistal end the cqyrier. Cannula 37 inctuges a distal
end 38, a proximal end 39 4 gl umen ~wher et hrough in flui d'—tO—ormuni cation
with passageway 32. %he né 3
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nula in thi's embodi nent includes sharpened distal tip 46 to facilitate use

-of the needle to pierce the skin for deliv- ery of therapeutic lig&ds. In
this enbodi ment the nee- dle is renmovably attached to the carrie | so in
this enbodi nent, the needle cannula is part of a neeRIe as- senb 5 whi ch
I ncl udes needl e cannula 37 and a hub 41. The needl e jub and the cgarrier
contain cooperating structure so that the needle assggnbly is renovtably at-
tached to the carrier. The needl e hub includes a frufto- —_—
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Y NEEDLE SYRINGE

BACKGROUND OF THE INVENTION

Field of the Ihvention. The present invention
relates to hypodermic syringes having structure to
help prevent accidental needle
particularly, the present invention relates to a
safety needle syringe capable of withdrawing the
hypodermic needle into the syringe barrel after use.

sticks. More

Description of Related Information. Generally
speaking, a syringe includes a cylindrical barrel,
commonly made of thermoplastic material or glass,
having a distal end connected to a sharpened needle
-<cannula and a proximal end adapted to receive a
stopper and plunger assembly.

In recent years there has developed an increased
concern regarding the transfer of disease, infection
or the 1like -to syringe users 'and health care
professionals who acc:.dentally, or thfough negligent
hgndlmg, stick themselves with hypodermic needles
while disposing of used hypodermic syringe products.
In many areas in a hospital, where needle cannula
products are used, disposal bins are provided so. that
a syringe or other needle cannula product may be
immediately discarded in a safe rigid container.
However, there are areas of medical practice such as
emergency rooms, or other areas where
containers are not readily available or practical,

- where products having self-contained safety features

are desirable. In theory, after such a syringe is
/tl—last;;;;‘: This is the replacement sheet
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\‘Nith the frusto-conically shaped recess of hub 41. The needl e assenbly
described herein is a known and com nercially avail abl e needl e assenbly,
désigned to coop- erate with syringes or other fittings having male |ocking
luer type fittings. The present invention includes plunger neans slid-
abl ypositioned in fluid tight engagenent with the inside surface of the
barrel. In this enbodi nent pl unger means-4cl udes an el ongate-plunger rod-
47 and an annul ar
used to inject medication or for another purpose, a
safety device contained within the syringe is
activated to prevent further contact with the sharp
needle tip. One type of safety syringe includes
structure which allows the withdrawal of the
hypodermic needle into the syringe barrel to minimize
the chance of further contact with the sharp needle
tip. The syringe, in this condition, can be more
safely transported to a disposal system.

Such a syringe is taught in U.S. Patent No.
4,026,287. This patent teaches a syringe having a
frangible zone which allows separation of the forward
wall of the Dbarrel, which 1is connected to the
hypodermic needle, from the side wall of the barrel.
The syringe also contains structure on the interior
of the forward wall and the exterior of the piston
for selectively attaching the piston to the forward
wall so that the user can forcibly twist the piston
to break the frangible means and draw the forward
wall, including the hypodermic needle, into the
syringe barrel. This design requires a compromise in
the design of the syringe barrel. The barrel must be
strong enough to remain intact during normal use yet
weak enough to be sheared apart by any user regard-
less of strength.. _ .

U.S. Patent No. 3,828,775 teaches a retracting
needle syringe wherein the needle assembly is
contained within the syringe barrel before use and is
withdrawn back into the barrel after use. Designs of
this type have a disadvantage in that the user cannot
change needle size and the decision regarding what '
size needle will be used with the syringe must be
made at the time the syringe is purchased.
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sealing ring 49. The plunger rod is accessible outside of the proxinmal end
of ‘the barrel and is provided to nove the sealing ring along the barrel to
f.orce fluid into and out of the chanber through the passageway. Di sc shaped
pl unger rod flange 50 is provided as a conve- nient structure for applying

force to nove the plunger rod with respect to the barrel.

are al so provided to assist the user in.jproviding axial

Barr el
force be-

fl anges 51
t ween t he

pl unger rod and the barrel.

In many situations, thée decision regarding which
needle to use is made at the time of injection. More
viscous medications may require a large needle. Less
viscous medications may be delivered with a smaller
needle which is believed to be less painful. Also,
the depth of injection may be different depending on
the therapy and the portion of the body being
injected.

U.S. Patent No. 4,675,005 teaches a retracting
needle syringe wherein the needle is held at the
distal - end of the barrel through interaction of
mating threads on the exterior of the needle hub and
the interior of the distal barrel opening. This
syringe relies on a torque or rotational force
supplied by the wuser to secure the needle in an
extended position and reversal of this procedure to
withdraw the needle back into the barrel. Like many
designs, including those wherein the needle is
retained by a frictional interference fit, this
design requires substantially the same force to
install as to remove. Accordingly, the needle must
be secure enough to withstand normal use which may
include puncturing rubber vial stoppers, and still be

easy enough to unsecure by any user. Without a lock

or additional structure the holding force is, in
these many designs, substantially equal to the
removal or withdrawal force. Also, in designs which
rely on rotational force applied through the plunger
rod to tightly secure the needle in the extended
position, the user must be careful not to aggressive-
ly turn the plungef iod in the wrong direction when
attempting to loosen the needle. In this case the
needle will be more tightly secured and thus more
difficult to remove.
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-8 - Engagenent neans is provided for allow ng the distal end of the
plunger rod to engage the carrier for allow ing proxinmally directed forces
and rotational forces applied to the plunger to be transimtted to the
carrier. In this enbodi nent, engagenent neans includes an

—4-

Although the prior art teaches many useful and
different syringe assemblies having the capacity to
withdraw the needle into the syringe barrel after
use, there still exists a need for a simple,
straight-forward, reliable, easily fabricated safety
needle syringe which allows the wuser to change
needles at the time of use and provides structure to
withdraw the needle into the syringe barrel using
substantially axial forces such as those used for
drawing liquid into a syringe. There also exists the
need for a safety needle syringe having locking
structure for holding a needle in a position with
respect to the barrel, which can be deactivated to
lower the force required for withdrawal of. the needle
into the barrel.

SUMMARY OF THE INVENTION

A safety needle syringe of the present invention
includes a barrel having an inside sutface defining a
chamber, an open proximal end and a distal end. A
movable needle carrier is positioned in fluid-tight
engagement with the inside surface of the barrel at
the distal end of the barrel. The carrier includes a
distal end, a proximal end and a passageway there-
through in fluid communication with the chamber. A
needle cannula projects outwardly from the distal end
of the carrier. The needle cannula includes a distal
end, a proximal end and a lumen therethrough in fluid

communication with the passageway. A plunger is
slidably positioned in fluid-tight engagement with
the inside surface of the barrel. The plunger

includes a distal end and a proximal end extending
outwardly from the open end of the Dbarrel.
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énlarged projection 52 on the distal end of the plunger
in the proximal end of the carrier. Recess 53 includes

rod and a recess 53
nwar dl y projecting

anhul ar ring 55. Enlarged projection 52 includes undercut 57. The pro-
jection of the plunger rod and the recess of the carrier are designed to

engage each other in a snap fit arrange- nent when axi al

force is applied

to the plunger rod to force the distal emof the plunger rod, including

the enl arged projection, against the carrier. \Wen the

Engagement structure is provided for allowing the
distal end of the plunger to engage the carrier for
allowing axially directed forces and rotational
forces applied to the proximal end of the plunger to
be transmitted to the carrier. Control structure is
provided for helping to prevent movement of the
carrier with respect to the barrel during normal use
of the syfinge while the control structure is in a
first locked position. The control structure allows
the carrier to be moved proximally into the chamber
through forces applied to the plunger while the
control structure is in a second unlocked position.
Transition between the first locked position and the
second unlocked position and withdrawing the cannula
into the barrel is accomplished by at least two
motions of the plunger with respect to the barrel,
while the distal end of the plunger engages the
carrier. The first motion being a rotational motion
to rotate the carrier with respect to the barrel
through an acute angular rotation followed by a
second proximally directed motion to move the carrier

.into the barrel far enough so that the distal end of

the cannula does not extend beyond the distal end of
the barrel.

. BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a preferred
embodiment of the safety needle syringe of the
present invention;

Fig. 2 is an exploded view showing the assembly
of the syringe of Fig. 1;

Fig. 3 is an enlarged partial view of Fig. 2
illustrating the distal end of the syringe barrel and
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plunger rod fully engages the carrier, as illustrated in FIGS. 8, 9 and 08,
the inwardly projecting annular ring 55 of the recess will be positioned
adj acent to undercut 57 of enlarged projection 52 so that the plunger rod
can now transmt axial force to the carrier in a proxinmal direction.
Engagenent neans further includes distally extend- ing boss 54 having one
or nore outwardly extending projections. “BT this enmbodi nent there are four
radially

the plunger rod, and the carrier;

Fig. 4 is a side elevation view of the proximal
end of carrier of Fig. 3;

Fig. 5 is a side elevation view of the distal
end of the plunger rod of Fig. 3;

Fig. 6 is an enlarged partial cross-sectional
side elevation view of the syringe of Fig. 1;

Fig. 7 is an enlarged partial cross-sectional
side  elevation view of the syringe of Fig. 1, as
viewed from the back side or the opposite side as the
view in Fig. 6;

Fig. 8 is an enlarged partial cross-sectional
side elevation view of the syringe of Fig. 1 showing
the plunger rod engaging the carrier;

Fig. 9 is an enlarged partial cross-sectional
side elevation view of the syringe'of Fig. 1 showing
the carrier partially withdrawn from the distal end
of the barrel; _

Fig. 10 1is a partial cross-sectional side
elevation view of the syringe of Fig. 1 showing the
carrier and needle withdrawn into the barrel;

Fig. 11 is a partial cross-sectional side
elevation view of an alternate embodiment of the
safety needle syringe assembly of the present
invention; and _

Fig. 12 is a cross-sectional view of the syringe
of Fig. 1, taken along line 12-12.

DETAILED DESCRIPTION
while this invention is satisfied by embodiments
in many different forms, there are shown in the
drawings and will be herein described in detail
preferred embodiments of the invention with the

This 15 the rep\aoement-sh-ec’t
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outwardly extending projections 56. Recess 53 al so includes one nore

i nwardly projecting protuberances In this enbodinent as best illustrated in
FIG 4, there are two radially inwardly projecting protuberances 58.
Projections 56 on the boss and protuberances 58 in the recess of the
carrier are adapted to engage each upon rotatlon of the plunger rod with
reSpect to the carrier, when the plunger 7%6d and the carrier are engaged,

as descri bed hereinabove

understanding that the present disclosure is to be
considered exemplary of +the principles of the
invention and is not intended to limit the scope of
the invention to the embodiments illustrated. The
scope of the invention will be measured by the
appended claims and their equivalents. '

Adverting to Figs. 1-10, a safety needle syringe
assembly such as syringe assembly 20 includes  an’
elongate barrel 21 having an inside surface 22
defining a chamber 23. Barrel 21 also includes an
open proximal end 25 and a distal end 27.

For the purposes of the description of. the
present invention, the term "distal end" is intended
to refer to the end of the syringe from which the
needle cannula projects, whereas the term “proximal
end" is intended to refer to the end of the syringe
closest to the holder of the syringe and furthest
from the tip of the needle.

A movable needle carrier 28 is positioned in
fluid-tight engagement with inside surface 22 of
barrel 21 at distal end 27. The needle carrier
includes a distal end 29, a proximal end 31 and a
passageway 32 therethrough in fluid communication
with chamber 23. The carrier includes circumferen-
tial groove 33 at 1its proximal end. Annular
elastomeric ring 34 is positioned in ‘groove 33 and
contacts the inside surface of the barrel to help
provide a fluid-tight engagement between the inside
surface of the barrel and the carrier.

A needle cannula 37 projects outwardly from
distal end 29 of the carrier. Cannula 37 includes a
distal end 38, a proximal end 39 and a lumen
therethrough 'in fluid communication with passageway

This s ihs replacement sheet
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An inportant feature of the present invention is that it allows the user to
easily change needl e assenblies at tine of use to suit the type and
viscosity of nedication being delivered and the depth of injection
required. Accordingly, one safety needl e syringe of the present invention
can work with many sizes of hypoderm c needl e assenblies to deliver

medi cation or performanother fluid trangter function.

32. The needle cannula in this embodiment includes
sharpened distal tip 46 to facilitate use of the
needle to pierée the skin for delivery of therapeutic
liquids. In this embodiment the needle is removably
attached to the carrier. Also in this embodiment,
the needle cannula is part of a needle assembly 35
which includes needle cannula 37 and a hub 41. The
needle hub and the carrier contain cooperating
structure so that the needle assembly is removably
attached to the carrier. The needle hub includes a
frusto-conically shaped interior structure adapted to
frictionally engage a tapered luer tip 43 at the
distal end of the carrier. To further facilitate the .
‘engagement of the needle hub to the carrier,
projections 44 on the proximal end of the hub engage
an internal helical groove 45 of the carrier so that
clockwise rotation of the needle with respect to the
carrier causes projections to be drawn proximally
along the helical groove to tighten and secure the
frictional engagement of tapered luer tip 43 with the
frusto-conically shaped recess of hub 41. The needle
assembly described herein is a known and commercially
available needle assembly, designed to cooperate with
syringes or other £ittings having male locking luer
type fittings. ' |
The present invention includes plunger means
slidably positioned in fluid-tight engagement with
the inside surface of the barrel. 1In this embodiment
plunger means includes an elongate plunger rod 47 and
an annular sealing ring 49. The plunger rod is
accessible outside of the proximal end of the barrel
and is provided to move the sealing ring along the
barrel to force £fluid into and out of the chamber
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-9- A deficiency of syringe designs which allow the user to change needl e
assenblies is that the conponents have to be held together securely enough
t0 resist the rela- tively substantial forces involved with frictionally
en- gaging a needl e assenbly hub to a syringe tip, and still be | ow enough
tqQq allow the user to force the needle

; g

through the passageway. Disc-shaped plunger rod
flange 50 1is provided as a convenient structure for
applying force to move the plunger rod with respect
to the barrel. Barrel flanges 51 are also provided
to assist the user in providing axial force between
the plunger rod and the barrel.

Engagement means 1is provided for allowing the
distal end of the plunger rod to engage the carrier

for allowing proximally directed forces and
rotational forces applied to the plunger to be
transmitted to the carrier. In this embodiment,

engagement means includes an enlarged projection 52
on the distal end of the plunger rod and a recess 53

in the proximal end of the carrier. <Recess 53
includes inwardly ©projecting annular ring 55.
Enlarged projection 52 includes undercut 57. The

projection of the plunger rod and the recess of the
carrier are designed to engage each other in a
snap-fit arrangement when axial force' is applied to
the plunger rod to force the distal end of the
plunger rod, including the enlarged projection,
against the carrier. When the plunger rod fully
engages the carrier, as illustrated in Figs. 8, 9 and
08, the inwardly projecting annular ring 55 of the
recess will be positioned adjacent to undercut 57 of
enlarged projection 52 so that the plunger rod can
now transmit axial force to the carrier in a proximal
direction.

Engagement means further includes distally
extending boss 54 having one or more outwardly
‘extending projections. In this embodiment there are
four radially outwardly extending projections 56.
Recess 53 also includes one more inwardly projecting
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assenbly and connected structure into the barrel. Ac- cordingly, if the
carrier is frictionally engaged inside the syringe barrel it nust be tight
enough to resist axial and rotational forces involved with needle
installation and renoval yet not be so strong that the typical user cannot
wi_t hdraw the carrier into the barrel. This same anal ogy applies to threaded
carriers which nust be able to resist thggtorque of needle installation and
renoval while being able to be easily withdrawn into the barrel.

protuberances In this embodiment as best illustrated
in Fig. 4, there are two radially inwardly projecting
~ protuberances 58. Projections 56 on the -boss and
protuberances 58 in the recess of the carrier are
adapted to engage each upon rotation of the plunger
rod with respect to the carrier, -when the plunger rod
and the carrier are engaged, as described hereinabove.
An important feature of the present invention is

that it allows the user to easily change needle
assemblies at time of use to suit the type and
viscosity of medication being delivered and the depth
of 1injection required. Accordingly, one safety
needle syringe of the present invention can work with
many sizes of hypodermic needle assemblies to deliver
medication or perform another fluid transfer function.
A deficiency of syringe designs which allow the

user to change needle assemblies is that the
components have to be held together securely enough
to resist the relatively substantial forces involved
with frictionally engaging a needle.assembly hub to a
syringe tip, and still be low enough to allow the
"user to force the needle éssembly and connected
structure into the barrel. Accordingly, if the
carrier is frictionally engaged inside the syringe
barrel it must be tight enough to resist axial and
rotational forces involved with needle installation
and removal yét not be so strong that the typical
‘user cannot withdraw the carrier into the barrel.
This same analogy applies to threaded carriers which
must be able to resist the torque of needle installa-
tion and removal while being able to be easily
withdrawn into the barrel. The present invention
overcomes these shortcomings of prior art syringes by
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The present invention overcones these shortcom ngs of prior art syringes by
"providing control neans for help- ing to prevent novenent of the carrier
with respect to the barrel during normal use of the syringe while the
control neans is in a first |ocked position, and allowing the carrier to be
noved proximally into the chanber through axial forces applied to the

pl unger rod while the control neans is ra second unl ocked position.
Accordi ngly, another feature of the present invention is

providing control means for helping to prevent
movement of the carrier with respect to the barrel
during normal use of the syringe while the control
means is in a first locked position, and allowing the
carrier to be moved proximally into the chamber
through axial forces applied to the plunger rod while
the control means is in a second unlocked position.
Accordingly, another feature of the present invention
is that the force used to remove and install a needle
assembly will not substantially affect the force
required to withdraw the needle assembly into the
barrel. |

In the present -embodiment, control means
includes grooves 59 on outside surface 61 of the
carrier. Each groove includes a closed proximal end
62 and an open distal end 63. Inwardly directed
projections 65 on the inside surface of the barrel
are positioned within the grooves when the carrier is
at the distal end of the barrel. In this embodiment,
the projections are cylindrical having a circularly-
shaped cross-section. As illustrated in Figs. 6 and
7, the projections prevent proximal and distal motion
of the carrier with respect to the barrel when the
projections are in closed ends 62 of dgrooves 59.
Accordingly, substantial axial force can be applied
in a proximal or distal direction, such as when
installing or removing a needle assembly, without
forcing the carrier into the barrel or removing it
from the barrel and rendering the syringe unusable.
Also, the relationship of the projections with the
closed end of the grooves, as will be described in
more detail hereinafter, resists rotational forces
applied to the carrier when installing and removing a
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that the force used to renove and install a needl e assem bly will not
substantially affect the force required to w thdraw the needl e assenbly
LAto the barrel. In the present enbodi ment, control mneans includes grooves
59 on outside surface 61 of the carrier. Each groove includes a closed
proxi mal end 62 and an open distal end 63. Inwardly directed projections 65
on the inside surface of the barrel are-ppsitioned within the grooves when
the carrier is at the distal end of the
locking luer 'type needle. Although the present
invention is 1illustrated with a 1locking luer type
needle assembly and carrier, it 1is not restricted to
this structure and can function with a luer slip type
fitting provided on the carrier or an assembly where
the needle is permanently attached to the carrier
using epoxy or other suitable adhesive or other
joining method. The 1locking luer type structure or
luer slip type structure 1is preferred because it
allows the user to change hypodermic needle
assemblies. ’ _

In order to help resist rotational motion of the
carrier away from closed end 62 of the grooves with
respect to projections 65, each groove includes a
restriction or area of reduced width 67 adjacent to
closed end 62. The area of restriction or reduced
width is smaller than the distance across projection
65 so that additional rotational force is required to
move the carrier into and out of a position where
projections 65 are positioned at closed ends 62 of
the grooves. The restriction in this invention can
also be an area of reduced depth in the groove
adjacent to the closed end which 'is configured so
that additional rotational force is required to move
the carrier into and out of the position where
projections 65 are positioned at closed ends 62 of
the grooves. ' '

The syringe of the present invention can be used
in the same manner as a conventional hypodermic
syringe following known and accepted safe usage
procedures. At the end of the injection stroke which
delivers medication to the ©patient, <the |user
intentionally applies an additional axial force,
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barrel In this embodi ment, the projections are cylindri- cal having a
circularly-shaped cross section. As illus- trated in FIGS. 6 and 7, the
proj ections prevent proxi- nmal and distal notion of the carrier with
respect tO«the barrel when the projections are in closed ends 62 of grooves
59, Accordingly, substantial axial force can be applied in a proxinmal or
distal direction, such as when installiRrg3ar renoving a needl e assenbly,
without forc- ing the carrier into the barrel or renoving it fromthe
preferably by squeezing flanges 51 and 50 toward each
other, to force projection 52 on the plunger rod into
engagement with recess 53 of the carrier, as illus-
trated in Fig. 8. A rotational force on the plunger
rod will force the carrier to rotate through an acute
angle as resisting force provided_by the interference
between the projections 65 and restriction 67 is
overcome and the carrier will rotate until the
projections are at base 68 of the groove and aligned
with open end 63, as illustrated in Fig. 9. At this
point the wuser may then pull the plunger in a
proximal direction with respect to the barrel to
withdraw the carrier and the needle assembly into the
barrel as illustrated in Fig. 10. 1In this preferred
embodiment the grooves are shaped such that only
substantially axial motion of the plunger rod is
required to engage the carrier to the plunger rod and
to remove the carrier into the barrel of the syringe
after the carrier has been unlocked from the bartel.
Further enhancements of the instant invention
may include a plunger rod which is frangible so that
that portion of the plunger rod projecting out of the
syringe barrel can be physically disconnected from
the remainder of the plunger rod so that the needle
cannot be accidentally moved back through the distal
end of the syringe to expose the sharp needle tip.
Also, the portions of the plunger rod and carrier
which interconnect can be designed so that the
carrier misaligns itself with respect to the
longitudinal axis of the syringe assembly when it is
withdrawn into the syringe barrel. With the carrier
misaligned, the needle cannot be forced out of the
barrel after it is in the barrel because it is at an
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barrel and rendering the syringe unusable. Also, the relationship of the
projections with the closed end of the grooves, as will be described in
more detail hereinaf- ter, resists rotational forces applied to the carrier
when installing and renoving a | ocking |uer type needle. Although the
present invention is illustrated with a

—-14-—

angle with respect to the longitudinal axis which
causes it to embed itself into the forward wall of
the syringe barrel when the plunger is advanced.

It is also within the purview of the present
invention to  include a threaded engagement between
the plunger rod and the carrier. For example, the
plunger may include a distal threaded 'projection
which mates with a threaded recess in the carrier.
The threads only function to connect the plunger rod
and the carrier and the function of the syringe with
respect to moving the needle assembly and carrier
into the barrel is exactly as described above. With
a threaded connection the threads should be in a
direction to allow the user to rotate the carrier in
the proper direction for unlocking. A wide variety
of structures are capable of allowing the engagement
of the plunger rod with the "carrier and those
structures described hereinabove are representative
of these many possibilities which are within the
purview of the present invention.

Referring to Figs. 11 and 12, an alternative
embodiment of the safety needle syringe assembly 70
of the present invention is 1illustrated. = This
embodiment functions similarly to the embodiment of
Figs. 1-10 except that. barrel 71 is substantially
cylindriclai and has a substantially constant inside
diameter at its distal end. Carrier 72 is approxi-
mately the diameter of the plunger rod and occludes
the distal open end of the barrel. This structure is
advantageous for small diameter syringes and for
allowing the wuse of  barrels made from constant
diameter tubing such as extruded tubing. This
structure has the advantage "of maintaining a
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- 10 - locking luer type needl e assenbly and carrier, it is not restricted
to this structure and can function with a luer slip type fitting provided
an the carrier or an assenbly where the needle is permanently attached to
the carrier using epoxy or other suitable adhesive or other joining nethod.
The | ocking luer type structure or luer slip type structure is preferred
because it allows the use to change hynggInic needl e assenbli es.

fluid-tight seal between the carrier and the barrel
as the carrier is withdrawn into the barrel. This
embodiment also includes a frangible 2zone or area of
reduced cross-section 73 on plunger rod 78 so that
the proximal end of the plunger rod can be discon-
nected from the remainder of the plunger rod after
the carrier and needle assembly are safely within
barrel 71.

In this embodiment the rotational force to move
the carrier from the locked to the unlocked position
is. transmitted from plunger rod 78 to carrier 72
through  the engagement of outwardly éxtending
projections 74 on the plunger which are received by
and engage recesses 75 on carrier 72. In this
embodiment the combination of four projections and
four recesses minimizes the amount of dead space to
hold medication which cannot be delivered. The
function of this embodiment can be carried out with
one or more projections engaging with one or more
recesses or protuberances on the carrier in d;der to
transmit rotational force as taught in  the . embodi-
ments of Figs. 1-10.

The barrel of the safety needle syringe of the
present invention may be constructed of a wide
variety of rigid materials with thermoplastic . and
glass materials being preferred. Inwardly facing
projections at the distal end of the barrel may be
formed of the barrel material or be formed of
additional components made of suitable rigid
materials such as thermoplastic and corrosion
resistant metal such as stainless steel. '

The plunger rod and the carrier of the present
invention can be made through a wide variety of rigid
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fn order to help resist rotational notion of the carrier away from cl osed
end 62 of the grooves with respect to projections 65, each groove includes
a restriction or area of reduced width 67 adjacent to closed end 62. The
area of restriction or reduced width is snaller than the distance across
projection 65 so that additional rota- tional force is required to nmove the
carrier into and out of a position where-¥§-ojections 65 are positioned at
cl osed ends 62 of the grooves. The restriction in this
materials with thermoplastic materials such as
polypropylene, polyethylene and polystyrene being
desirable. A wide variety of materials such as
natural rubber, synthetic rubber and thermoplastic
elastomers are suitable for forming the annular
elastomeric ring, the annular sealing ring and the
stopper. For embodiments of the present invention
which are desirably sterile the materials used for
the 'components should be chosen to withstand the
sterilization process utilized.
' Thus, it can be seen that the present invention
provides a simple, straight—-forward, reliable, easily
fabricated safety needle syringe which allows the
user to change needles at the time of use and provide
structure to withdraw the needle into the barrel
using substantially axial forces such as those used
for drawing liquid into the syringe. The present
invention also provides locking structure for holding
the needle in position with respect to the barrel.
This locking structure can be deactivated to lower
the force required for withdrawal of the needle into
the barrel.

: —’/
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_anention can al so be an area of reduced depth in the groove adjacent to

the closed end which is configured so that additional rotational force is

required to nove the carrier into and out of the p05|t|onnmhma& ER lagd
tions 65 are positioned at closed ends 62 of the grooves.

the present invention can be used in the sane manner as a

hypodernlc syringe follow ng known and -agcepted safe usage proce ure

the end of the injection stroke which delivers nedi-

1. A safety needle syringe comprising: .

an elongate barrel having an inside surface defining a chamber, an open proximal end and a distal
end; : . - '

a movable needle carrier positioned in fluid-tight engagement with said inside surface of said
barrel at said distal end of said barrel, said carrier having a distal end, a proximal end, and a passageway
therethrough in fluid communication with said chamber;

a needle cannula projecting outwardly from said distal end of said carrier, said cannula having a
distal end and lumen therethrough in fluid communication with said passageway;

Plunger means slidably positioned in fluid-tight engagement with said inside surface ot‘ said .
barrel, said plunger means having a distal end, and a proximal end extending outwardly from said open
end of said barrel,

engagement means for allowmg said distal end of said plunger means to engage said carrier for
allowing axially directed forces and rotational forces applied to said proxxmal end of said plunger means
to be transmitted to said carrier; and

control means for helping to prevent movement of said carrier with respect to said barrel during
normal use of said syringe while said control means is in a first locked position, and for allowing said
carrier to be moved proximally into said chamber through forces applied to said plunger means while
said control means is in a second unlocked position, transition between said first locked position and
said second unlocked position and withdrawing said cannula into said barrel being accomplished by at
least two motions of said plunger means with respect to said barrel while said distal end of said plunger
means engages said carrier, said first motion being rotational to rotate said carrier with respect to said
barrel through an acute angular rotation followed by a second axial motion proximally directed to move
said carrier into said barrel far enough so that said distal end of said cannula does not extend beyond
said distal end of said barrel.

2. The syringe of Claim 1 wherein said needle cannula includes a proximal end connected to
a hub, said hub being removably connected to said carrier.

3. The syringe of Claim 1 wherein said engagement means includes a projection on said
distal end of said plunger means and a recess in said proximal end of said carrier, said pro;ecuon being
capable of engaging said recess in a snap-fit arrangement.

4. The syringe of Claim 1 wherein said engagement means includes a distally extending
boss having an outwardly extending projection on said plunger means adapted to engage a second
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cation to the patient, the user intentionally applies an additional axial
force, preferably by squeezing flanges 51 and 50 toward each other, to
force projection 52 on the plunger rod into engagement—wthrecess 53 of"

the carrier, as illustrated in FIG 8. A rotational forgeql bRk &g‘;
rod will force the carrier to rotate through an acute a ]ﬂﬂ[ﬂ'ﬁiﬂ

force provided by the inter- ference betwggn the proj ect
retriction 67 is overcone and the carrier will rotate u
inwardly projecting protuberance on a recess in said carrier upon rotation of said plunger means with
respect to said carrier. '

5. The syringe of Claim 1 wherein said plunger means includes an elongate rigid plunger
rod having an elastomeric stopper at its distal end, and said engagement means includes a proximally
directed projection on said carrier capable of piercing said stopper and engaging said plunger rod.

6. The syringe of Claim 1 wherein said control means includes a groove on said carrier, said
groove includes a closed proximal end and an open distal end, a projection on said inside surface of said
barrel positioned within said groove when said carrier is at said distal end of said barrel, said projection
preventing proximal and distal motion of said carrier with respect to said barrel when said projection is
in said closed end and allowing proximal motion of said carrier when said projection is in said open end.

7. The syringe of Claim 6 wherein said groové in said carrier includes an area of reduced
width adjacent to_'said closed end, said area of reduced width being smaller than the distance across said
projection so that additional rotational force is required to move said carrier into and out of a position
where said projection is positioned at said closed end of said groove.

8. The syringe of Claim 6 wherein said groove in said carrier includes an area of reduced
depth adjacent to said closed end, said area of reduced depth being configured so that additional
rotational force is required to move said carrier into and out of a position where said projection is
positioned at said closed end of said groove.

9. The syringe of Claim 6 further including a second groove in said carrier opposed from
said groove and a second projection on said barrel opposed from said projection, said second projection
being positioned in said second groove when said carrier is at said distal end of said barrel.

10.  The syringe of Claim 1 wherein said plunger means includes a frangible zone between
said distal end of said plunger means and said proximal end of said plunger means so that the proximal
end of the plunger means can be disconnected from the distal end of the plunger means after said carrier
is moved into said barrel far enough so that said distal end of said cannula does not extend beyond said
distal end of said barrel
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tions are at base 68 of the groove and aligned with open end 63, as
illustrated in FIG 9. At this point the user may then pull the plunger

a proxi mal

direction with respect to the barrel to withdraw the carrier

the needl e assenbly into the barrel as illustrated in FIG 10. In this

preferred enbodi nent the grooves are shapgg-such that only substantially

axial notion of the plunger rod is required to engage the carrier to the

pl unger

rod and to renove the carrier into the barrel of the syringe
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SAFETY NEEDLE SYRINGE

ABSTRACT

A safety needle syringe includes a barrel having
an inside surface defining a chamber, an open
proximal end and a distal end. A movable needle
carrier is positioned in fluid-tight engagement with
the inside surface of the barrel and includes a
distal end, a proximal end and a passageway there-—
through in fluid communication with the chamber. A
needle cannula projects outwardly from the distal end

. of the carrier and includes a lumen in fluid communi-"

cation with the passageway. A plunger assembly is
slidably positioned in fluid-tight engagement with
the inside surface of the barrel. ~ Structure is
providing for allowing the distal end of the plunger
to engage the carrier for allowing axially directed
and rotational forces applied to the proximal end of
the plunger to be transmitted to the carrier.
Control structure is provided'for helping to prevent
movement of the carrier with respect to the barrel
during normal use of the syringe while the control
structure is in a first 1locked position and for
allowing the carrier to be moved proximally into the
chamber through forces .applied to the plunger while
the control means is in a second unlocked position.

Figure 1
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after the carrier has been unl ocked fromthe barrel. Furt her
enhancenents of the instant invention may include a plunger rod which is
frangi ble so that that portion of the plunger rod projecting out of the
syringe barrel can be physically disconnected fromthe remain- der of the
pl unger rod so that the needl e cannot be

-1 -
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accidental ly noved back through the distal end of the syringe to expose the
sharp needle tip. Also, the por- tions of the plunger rod and carrier which
i nt erconnect can be designed so that the carrier msaligns itself with
respect to the longitudinal axis of the syringe assenbly when it is
withdrawn into the syringe barrel. Wth the carrier msaligned, the needle
cannot be forced out of the barrel after it is in the barrel because it is
at an angle with respect to the |ongitudffial axis which cause it to
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enbed itself into the forward wall of the syringe barrel when the plunger

I s advanced. It is also within the purview of the present invention to

i ncl ude a threaded engagenent between t-he plunger rod and the carrier. For
exanpl e, the plunger may in- clude a distal threaded projection which mates
with a threaded recess in the carrier. The threads only function to connect
the plunger rod and the carrier and the func- tion of the syringe with
respect to noving the needle

- 3 -
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assenbly and carrier into the barrel is exactly as de- scribed above. Wth
a. threaded connection the threads should be in a direction to allow the
user to rotate the carrier in the proper direction for unlocking. A w de
varietyofstructures are capable of allow ng the engage- nment of the plunger
rod wwth the carrier and those structures described herei nabove are '
representative of these many p055|b|I|t|es which are within the purvi ew of
t he present invention.
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- 12 - Referring to FIGS. 11 and 12, an alternative enbodi- nment of the
safety needl e syringe assenbly 70 of the present- invention is illustrated.
Thi s enbodi ment func- tions simlarly to the enbodi nent of FIGS. 1-10
except that barrel 71 is substantially cylindrical and has a sub-
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stantially constant

approxi mately the dianeter of the plunger

end of the barrel

i nsi de di anet er

at its distal

end. Car-
rod and occl udes the distal
This structure is advantageous for small

rier

72 is
open
I anet er

syringes and for allow ng the use of barrels made from comtsesmetﬁis@gg,tlgerlaced
t ubi ng such as extruded tubing. This structure has the adv

mai ntaining a fluid

ti ght seal be-

tween the carrier

carrier is with- drawn into the barrel® This enbodi nent als
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frangi bl e zone or area of reduced cross section 73 on plunger rod 78 so
that the proxinmal end of the plunger rod can be di sconnected fromthe

renai nder of the plunger rod after the carrier and needl e assenbly are
safely within barrel 71. In this enbodinent the rotational force to nove
the carrier fromthe | ocked to the unl ocked position is trans- mtted from
plunger rod 78 to carrier 72 through the engagenent of outwardly extending

proj ections 74 on -7 -

|
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the plunger which are received by and engage recesses 75 on carrier 72. In
this enbodi nent the conbination of four projections and four recesses

m him zes the anount of dead space to hold medication which cannot be de-

li yered. The function of this enbodi nent can be carried out with one or
nore projections enraging with one or nore recesses or protuberances on the
carrier in order to transmt rotational force as taught in the enbodi -
ments of FIGS. 1-10.
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“The barrel

end of the barrel
addi ti onal

of the safety needle syringe of thg
‘constructed of a wide variety of rigid nateria
glass materials being preferred.

conponents made of suitable-rligid
t hernopl astic and corrosion resistant netal spch as stainle

I nwardly fac
may be formed of the barrel
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SAFETY NEEDLE SYRINGE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present inveation relates to hypodermic syringes
having structure to help prevent accidental needle
sticks. More particularly, the present invention relates

to a safety needle syringe capable

of withdrawing the

hypodermic needle into the syringe barrel after use.

2. Description of Related Information

Generally speaking, a syringe includes a cylindrical
barrel, commonly made of thermoplastic material or
glass, having a distal end connected to a sharpened
needle cannula and a proximal end adapted to receive a

stopper and plunger assembly.

In recent years there has developed an increased

concern regarding the transfer of disease, infection or

the like to syringe users and health care professionals
who accidentally, or through negligent handling, stick
themselves with hypodermic needles while disposing of
used hypodermic syringe products. In many areas in a
hospital, where needle cannula products are used, dis-
posal bins are provided so that a syringe or other needle
cannula product may be immediately discarded in a safe
rigid container. However, there are areas of medical
practice such as emergency rooms, or other areas where
disposal containers are not readily available or practi-
cal, where products having self-contained safety fea-
tures are desirable. In theory, after such a syringe is

used to inject medication or for

another purpose, a

safety device contained within the syringe is activated
to prevent further contact with the sharp needle tip.
One type of safety syringe includes structure which
allows the withdrawal of the hypodermic needle into
the syringe barrel to minimize the chance of further
contact with the sharp needie tip. The syringe, in this
condition, can be more safely transported to a disposal

system.
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. -°13 - The plunger rod and the carrier of the present inven- tion can be
made through a wide variety of rigid nateri- als with thernoplastic

mat eri al s such as pol ypropyl ene, pol yethyl ene and pol ystyrene bei ng
desirable. A wide variety of materials such as natural rubber, synthetic
rubber and thernopl astic el astoners are suitable for

Such a syringe is taught in U.S. Pat. No. 4,026,287.
This patent teaches a syringe having a frangible zone
which allows separation of the forward wall of the
barrel, which is connected to the hypodermic needle,
from the side wall of the barrel. The syringe also con-
tains structure on the interior of the forward wall and
the exterior of the piston for selectively attaching the
piston to the forward wall so that the user can forcibly
twist the piston to break the frangible means and draw
the forward wall, including the hypodermic needle, into
the syringe barrel. This design requires a compromise in
the design of the syringe barrel. The barrel must be
strong enough to remain intact during normal use yet
“wesk enough to be sheared apart by any user regard less
of strength.

U.S. Pat. No. 3,828,775 teaches a retracting needle
syringe wherein the needle assembly is contained within
the syringe barrel before use and is withdrawn back into
the barrel after use. Designs of this type have a disad-
vantage in that the user cannot change needle size and
the decision regarding what size needie will be used
with the syringe must be made at the time the syringe is
purchased.

In many situations, the decision regarding which
needle to use is made at the time of injection. More
viscous medications may require a large needle. Less
viscous medications may be delivered with a smaller
needle which is believed to be less painful. Also, the
depth of injection may be difierent depending on the
therapy and the portion of the body being injected.
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form ng the annul ar elastoneric ring, the annular seal- ing ring and the

st opper. For enbodi nents of the pres- ent invention which are desirably
sterile the materials used for the conponents should be chosen to w thstand
the sterilization process utilized. Thus, it can be seen that the present

I nvention pro- vides a sinple, straight -fprward, reliable, easily fabri-
cated safety needl e syringe which allows the user to change needl es at the
time of use and provide structure

U.S. Pat. No. 4,675,005 teaches a retracting needle
syringe wherein the needle is held at the distal end of
the barrel through interaction of mating threads on the
exterior of the needle hub and the interior of the distal
barrel opening. This syringe relies on a torque or rota-
tional force supplied by the user to secure the needle in
an cxtended position and reversal of this procedure to
withdraw the needle back into the barrel. Like many
designs, including those wherein the needle is retained
by a frictional interference fit, this design requires sub-
stantially the same force to install as to remove. Ac-
cordingly, the needle must be secure enough to with-
stand normal use which may include puncturing rubber
vial stoppers, and still be easy enough to unsecure by
any user. Without a lock or additional structure the
bolding force is, in these many designs, substantially
equal to the removal or withdrawal force. Also, in de-
signs which rely on rotational force applied through the
plungerrod to tightly secure the needle in the extended
position, the user must be careful not to aggressively
turn the plunger rod in the wrong direction when at-
tempting to loosen the needle. In this case the needle
will be more tightly secured and thus more difficult to
remove.

Although the prior art teaches many useful and dif-
ferent syringe assemblies having the capacity to with-
draw the needle into the syringe barrel after use, there
still exists a need for a simple, straight-forward, reliable,
casily fabricated safety needle syringe which allows the
user to change needles at the time of use and provides
structure to withdraw the needle into the syringe barrel
using substantially axial forces such as those used for
drawing liquid into a syringe. There also exists the need
for a safety needle syringe having locking structure for
holding a needle in a position with respect to the barrel,
which can be deactivated to lower the force required
for withdrawal of the needle into the barrel.
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to wwthdraw the needle into the barrel using substan- tially axial forces
such as those used for drawing liquid into the syringe. The present

i nvention al so provides |ocking structure for holding the. needle in
position with respect-to the barrel. Thilocking structure can be
deactivated to lower the force required-fof w thdrawal of the needle into
the barrel. Wat is clained is: 1. A-safety needle syringe conprising:

SUMMARY OF THE INVENTION

A safety needle syringe of the present invention in-
cludes a barrel having an inside surface defining a cham-
ber, an open proximal end and a distal end. A movable
needle carrier is positioned in fluid tight engagement
with the inside surface of the barrel at the distal end of
the barrel. The carrier includes a distal end, a proximal
end and a passageway there through in fluid communi-
cation with the chamber. A needle cannula projects
outwardly from the distal end of the carrier. The needle
cannula includes a distal end, a proximal end and a
lumen therethrough in fluid communication with the
passageway. A plunger is slidably positioned in fluid
tight engagement with the inside surface of the barrel.
The plunger includes a distal end and a proximal end
extending outwardly from the open end of the barrel.
Engagement structure is provided for allowing the
distal end of the plunger to engage the carrier for allow-
ing axially directed forces and rotational forces applied
to the proximal end of the plunger to be transmitted to
the carrier. Control structure is provided for helping to
prevent movement of the carrier with respect to the
barrel during normal use of the syringe while the con-
trol structure is in a first locked position. The control
structure allows the carrier to be moved proximally into
the chamber through forces applied to the plunger
while the control structure is in a second unlocked
position. Transition between the first Jocked position

and the second unlocked position and withdrawing the
cannula into the barrel is accomplished by at least two
motions of the plunger with respect to the barrel, while
the distal end of the plunger engages the carrier. The
first motion being a rotational motion to rotate the car-
rier with respect to the barrel through an acute angular
rotation followed by a second proximally directed mo-
tion to move the carrier into the barrel far enough so
that the distal end of the cannula does not extend be-
yond the distal end of the barrel.
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an elongate barrel having an inside surface"defining a chanber, an open
proxi mal end and a distal end; a novable needle carrier positioned in
fluid-tight engagenent with said inside surface of said barrel at said
.distal end of said barrel, said carrier having an outside surface, a distal
end, and proxi mal end, and a passageway-.tsheret hrough in fluid comuni -
cation with said chanber; a needle cannula projecting outwardly from said

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a preferred embodi-
ment of the safety needle syringe of the present inven-
tion;

FIG. 2 is an exploded view showing the assembly of
the syringe of FIG. 1;

FIG. 3 is an enlarged partial view of FIG. 2 illustrat-
ing the distal end of the syringe barrel and the plunger
rod, and the carrier;

FIG. 4 is a side elevation view of the proximal end of
carrier of FIG. 3;

FIG. §is a side elevation view of the distal end of the
plunger rod of FIG. 3;

FIG. 6 is an enlarged partial cross sectional side ele-
vation view of the syringe of FIG. 1;

FIG. 7 is an enlarged partial cross sectional side ele-
vation view of the syringe of FIG. 1, as viewed from the
back side or the opposite side as the view in FIG. 6;

FIG. 8 is an enlarged partial cross sectional side ele-
vation view of the syringe of FIG. 1 showing- the
plunger rod engaging the carrier;

FIG. 9 is an enlarged partial cross-sectional side ele-
vation view of the syringe of FIG. 1 showing the carrier
partially withdrawn from the distal end of the barrel;

FIG. 10 is a partial cross sectional side elevation view
of the syringe of FIG. 1 showing the carrier and needle
withdrawn into the barrel;

FIG. 11 is a partial cross sectional side elevation view
of an alternate embodiment of the safety needle syringe
assembly of the present invention; and

FIG. 12 is a cross-sectional view of the syringe of
FIG. 1, taken along line 12—12.
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di stal end of said carrier, said cannula having a distal end and | unen
therethrough in fluid commu- nication with said passageway; plunger neans
stidably positioned in fluid-tight en- gagenent with said inside surface of
said barrel, said plunger neans having a distal end, and a proxi- nal end
extendi ng outwardly from said open end ofgsaid barrel; engagenment neans for
allowi ng said distal end of said

DETAILED DESCRIPTION

While this invention is satisfied by embodiments in
many different forms, there are shown in the drawings
and will be herein described in detail preferred embodi-
ments of the invention with the understanding that the
present disclosure is to be considered exemplary of the
principles of the invention and is not intended to limit
the scope of the invention to the embodiments illus-
trated. The scope of the invention will be measured by
the appended claims and their equivalents.

Adverting to FIGS. 1-10, a safety needle syringe
assembly such as syringe assembly 20 includes an elon-

- gate barrel 21 having an inside surface 22 defining a
chamber 23. Barrel 21 also includes an open proximal
end 25 and a distal end 27. -

For the purposes of the description of the present
invention, the term “distal end” is intended to refer to
the end of the syringe from which the needle cannula
projects, whereas the term “proximal end” is intended
to refer to the end of the syringe closest to the holder of
the syringe and furthest from the tip of the needie.

A movable needle carrier 28 is positioned in fluid-
tight engagement with inside surface 22 of barrel 21 at
distal end 27. The needle carrier includes a distal end 29,
a proximal end 31 and a passageway 32 therethrough in
fluid communication with chamber 23. The carrier in-
cludes circumferential groove 33 at its proximal end.
Annular elastomeric ring 34 is positioned in groove 33
and contacts the inside surface of the barrel to help
provide a fluid tight engagement between the inside
surface of the barrel and the carrier.

Thig i3 the raplaoemsm’ sheet

o AT e
patg: ¢ C 0CT 1wsi



pl unger nmeans to engage said carrier for allowing axially directed forces
and rotational forces applied to said proximal end of said plunger neans to
be transmitted to said carrier; 13 - The plunger rod and the carrier of
t he present inven- .
-7-

A needle cannula 37 projects outwardly from distal
end 29 of the carrier. Cannula 37 includes a distal end
38, a proximal end 39 and a lumen therethrough in fluid
communication with passageway 32. The needle can-
nula in this embodiment includes sharpened distal tip 46
to facilitate use of the needle to pierce the skin for deliv-
ery of therapeutic liquids. In this embodiment the nee-
dle is removably attached to the carrier. Also in this
embodiment, the needle cannula is part of a needle as-
sembly 35 which includes needle cannula 37 and a hub
41. The needle hub and the carrier contain cooperating
structure so that the needle assembly is removably at-
tached to the carrier. The needle hub includes a frusto-
conically shaped interior structure adapted to friction-
ally engage a tapered luer tip 43 at the distal end of the
carrier. To further facilitate the engagement of the nee-
dle hub to the carrier, projections 44 on the proximal

- end of the hub engage an internal helical groove 45 of
the carrier so that clockwise rotation of the needle with
respect to the carrier causes projections to be drawn
proximally along the helical groove to tighten and se-
cure the frictional engagement of tapered luer tip 43
with the frusto-conically shaped recess of hub 41. The
needle assembly described herein is a known and com-
mercially availablie needle assembly, designed to coop-
erate with syringes or other fittings having male locking
luer type fittings. :

The present invention includes plunger means slid-
ably positioned in fluid tight engagement with the inside
surface of the barrel. In this embodiment plunger means
includes an elongate plunger rod 47 and an annular
sealing ring 49. The plunger rod is accessible outside of
the proximal end of the barrel and is provided to move
the sealing ring along the barrel to force fluid into and
out of the chamber through the passageway. Disc
sl.naped plunger rod flange 50 is provided as a conve-
ment structure for applying force to move the plunger
rod with respect to the barrel. Barrel flanges 51 are also
provided to assist the user in providing axial force be-
tween the plunger rod and the barrel.
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tion can be made through a wide variety of rigid materi- als with

t hernopl astic materials such as pol ypropyl ene, polyethyl ene and pol ystyrene
bei ng desirable. A wide variety of materials such as natural rubber,

synt hetic rubber and thernoplastic el astonmers are suitable for formng the
annul ar elastonmeric ring, the annular se#8 - ing ring and the stopper. For
enbodi nents of the pres- ent. invention which are desirably sterile the
materials used for the conponents should be chosen to w thstand

Engagement means is provided for allowing the distal -

~ end of the plunger rod to engage the carrier for allow-
ing proximally directed forces and rotational forces
applied to the plunger to be transmitted to the carrier.
In this embodiment, engagement means includes an
enlarged projection 52 on the distal end of the plunger
rod and a recess 53 in the proximal end of the carrier.
Recess 53 includes inwardly projecting annular ring 55.
Enlarged projection 52 includes undercut 57. The pro-
jection of the plunger rod and the recess of the carrier
are designed to engage each other in a snap fit arrange-
ment when axial force is applied to the plunger rod to
force the distal end of the plunger rod, including the
enlarged projection, against the carrier. When the
plunger rod fully engages the carrier, as illustrated in
FIGS. 8, 9 and 08, the inwardly projecting annular ring
58 of the recess will be positioned adjacent to undercut
57 of enlarged projection 52 so that the plunger rod can
now transmit axial force to the carrier in a pro
direction. o

Engagement means further includes distally extend-
ing boss 54 having one or more outwardly extending
projections. In this embodiment there are four radially
outwardly extending projections 56. Recess 53 also
‘includes one more inwardly projecting protuberances
In this embodiment as best illustrated in FIG. 4, there
are two radially inwardly projecting protuberances 58.
Projections 56 on the boss and protuberances 58 in the
recess of the carrier are adapted to engage each upon
rotation of the plunger rod with respect to the carrier,
when the plunger rod and the carrier are engaged, as
described hereinabove.

An important feature of the present invention is that
it allows the user to easily change needle assemblies at
time of use to suit the type and viscosity of medication
being delivered and the depth of injection required.
Accordingly, one safety needle syringe of the present
invention can work with many sizes of hypodermic
needle assemblies to deliver medication or perform
another fluid transfer function.
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the sterilization process utilized. Thus, it can be seen that the present

I nvention pro- vides a sinple, straight forward, reliable, easily fabri-
cated safety needl e syringe which allows the user to change needles at the
time of use and provide structure to withdraw the needle into the barrel
usi ng substan- tially axial forces such-&s-those used for drawing |iquid

02 e P %S T R Gl b il Rt e T

ange needié asSemblies is that the components have
to be held together securely enough to resist the rela-
tively substantial forces involved with frictionally en-
gaging 2 necdle assembly hub to a syringe tip, and still
be Jow enough to allow the user to force the needle
assembly and connected structure into the barrel. Ac-
cordingly, if the carrier is frictionally engaged inside
the syringe barrel it must be tight enough to resist axial
and rotational forces involved with needle installation
and removal yet not be so strong that the typical user
cannot withdraw the carrier into the barrel. This same
analogy applies to threaded carriers which must be able
to resist the torgue of needle installation and removal
while being abie to be easily withdrawn into the barrel.
The present invention overcomes these shortcomings of
prior art syringes by providing control means for help-
ing to prevent movement of the carrier with respect to
the barrel during normal use of the syringe while the
control means is in a first locked position, and allowing
the carrier to be moved proximally into the chamber
through axial forces applied to the plunger rod while
the control means is in a2 second unlocked position.
Accordingly, another feature of the present invention is
that the force used to remove and install 2 needle assem-
bly will not substantially affect the force required to
withdraw the needle assembly into the barrel.

In the present embodiment, control means includes
grooves 59 on outside surface 61 of the carrier. Each
groove includes 2 closed proximal end 62 and an open
distal end 63. Inwardly directed projections €5 on the
inside surface of the barrel are positioned within the
grooves when the carrier is at the distal end of the
barrel. In this embodiment, the projections are cylindri-
cal having a circularly-shaped cross section. As illus-
trated in FIGS. 6 and 7, the projections prevent proxi-
mal and distal motion of the carrier with respect to the
barrel when the projections are in closed ends 62 of
grooves 59. Accordingly, substantial axial force can be
applied in a proximal or distal direction, such as when
installing or removing a needle assembly, without forc-
ing the carrier into the barrel or removing it from the
barrel and rendering the syringe unusable. Also, the
relationship of the projections with the closed end of
the grooves, as will be described in more detail hereinaf-
ter, resists rotational forces applied to thé carrier when
installing and removing a2 locking luer type needle.
Although the present invention is illustrated with a
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respect to the barrel. This locking structure can be deactivated to | ower
the force required for withdrawal of the needle into the barrel. Wat is
claimed is: 1. A safety needle syringe conprising: an elongate barre
havi ng an i nside surface defining a chanber, an open proxinmal end and a
di stal end; a novable needle carrier posijpi-oned in fluid-tight engagenent
with said inside surface of said barre

locking luer type needle assembly and carrier, it is not
restricted to this structure and can function with a luer
slip type fitting provided on the carrier or an assembly
- where the needle is permanently attached to the carrier
using epoxy or other suitable adhesive or other joining
method. The locking luer type structure or luer slip
type structure is preferred because it allows the user to
change hypodermic needle assemblies.
In order to help resist rotational motion of the carrier
~ away from closed end 62 of the grooves with respect to
projections 65, each groove includes a restriction or
area of reduced width 67 adjacent to closed end 62. The
area of restriction or reduced width is smaller than the
distance across projection 65 so that additional rota-
tional force is required to move the carrier into and out
of a position where projections 65 are positioned at-
closed ends 62 of the grooves. The restriction in this
invention can also be an area of reduced depth in the
groaove adjacent to the closed end which is configured
so that additional rotational force is required to move
the cargier into and out of the position where projec-
tions 65 are positioned at closed ends 62 of the grooves.
The syringe of the present invention can be used in
the same manner as a conventional hypodermic syringe
following known and accepted safe usage procedures.
At the end of the injection stroke which delivers medi-
cation to the patient, the user intentionally applies an
additional axial force, preferably by squeezing flanges
§1 and 50 toward each other, to force projection 52 on
the plunger rod into engagement with recess 53 of the
carrier, as illustrated in FIG. 8. A rotational force on
the plunger rod will force the carrier to rotate through
an acute angle as resisting force provided by the inter-
ference between the projections 65 and restriction 67 is
overcome and the carrier will rotate until the projec-
tions are at base 68 of the groove and aligned with open
end 63, as illustrated in FIG. 9. At this point the user
may then pull the plunger in a proximal direction with
respect to the barrel to withdraw .the carrier and the
needle assembly into the barrel as illustrated in FIG. 10.
In this preferred embodiment the grooves are shaped
such that only substantially axial motion of the plunger
rod is required to engage the carrier to the plunger rod
and to remove the carrier into the barrel of the syringe
after the carrier has been unlocked from the barrel.
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at said distal end of said barrel, said carrier having an outside surface,
a distal end, and proximal end, and a passageway therethrough in fluid
comuni - cation with said chanber; a needl e cannula projecting outwardly
fromsaid distal end of said carrier, said cannula having a distal end and
| umen therethrough in fluid commu- nicatjpn with said passageway; plunger
nmeans slidably positioned in fluid-tight en- : _

Further ephancements of the instant invention may
include a plunger rod which is frangible so that that
portion of the plunger rod projecting out of the syringe
barrel can be physically disconnected from the remain-
der of the plunger rod so that the needle cannot be
accidentally moved back through the distal end of the
syringe to exposc the sharp needle tip. Also, the por-
tions of the plunger rod and carrier which interconnect
can be designed so that the carrier misaligns itself with
respect to the longitudinal axis of the syringe assembly
when it is withdrawn into the syringe barrel. With the
carrier misaligned, the needle cannot be forced out of
the barrel after it is in the barrel because it is at an angie
with respect to the longitudinal axis which causes it to
embed itself into the forward wall of the syringe barrel
when the plunger is advanced.

1t is also within the purview of the present invention
to include a threaded engagement between the plunger
rod and the carrier. For example, the plunger may in-
clude a distal threaded projection which mates with a
threaded recess in the carrier. The threads only function
to connect the plunger rod and the carrier and the func-
tion of the syringe with respect to moving the needle
assembly and carrier into the barrel is exactly as de-
scribed above. With a threaded connection the threads
should be in a direction to allow the user to rotate the
carrier in the proper direction for unlocking. A wide
variety of structures are capable of allowing the engage-
ment of the plunger rod with the carrier and those
structures described hereinabove are representative of
these many possibilities which are within the purview of
the present invention.
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gagenent with said inside surface of said barrel, said plunger neans having"
a distal end, and a prom - mal end extending outwardly from said open end

of said barrel; engagenent neans for allow ng said distal end of said

pl unger nmeans to engage said carrier for allowing axially directed forces
and rotational forces applied to said prexinmal end of said plunger neans to
be transmtted to said carrier;

Referring to FIGS. 11 and 12, an alternative embodi-
ment of the safety needle syringe assembly 70 of the
present invention is illustrated. This embodiment func-
tions similarly to the embodiment of FIGS. 1-10 except
that barrel 71 is substantially cylindrical and has a sub-
stantially constant inside diameter at its distal end. Car-
rier 72 is approximately the diameter of the plunger rod
and occludes the distal open end of the barrel. This
structure is advantageous for small diameter syringes
and for allowing the use of barrels made from constant
diameter tubing such as extruded tubing. This structure
has the advantage of maintaining a fluid tight seal be-
tween the carrier and the barrel as the carrier is with-
drawn into the barrel. This embodiment also includes a
frangible zone or area of reduced cross section 73 on
plunger rod 78 so that the proximal end of the plunger
rod can be disconnected from the remainder of the
plunger rod after the carrier and needle assembly are
safely within barrel 71.

In this embodiment the rotational force to move the
carrier from the locked to the unlocked position is trans-
mitted from plunger rod 78 to carrier 72 through the
engagement of outwardly extending projections 74 on
the plunger which are received by and engage recesses
75 on carrier 72. In this embodiment the combination of
four projections and four recesses minimizes the amount
of dead space to hold medication which cannot be de-
livered. The function of this embodiment can be carried
out with one or more projections enraging with one or
more recesses or protuberances on the carrier in order
to transmit rotational force as taught in the embodi-
ments of FIGS. 1-10. _

The barrel of the safety needle syringe of the present
invention may be constructed of a wide variety of rigid
materials with thermoplastic and glass materials being
preferred. Inwardly facing projections at the distal end
of the barrel may be formed of the barrel material or be
formed of additional components made of suitable rigid
materials such as thermoplastic and corrosion resistant
metal such as stainless steel.
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= 14 - internal control means within said barrel for hel ping to prevent
novenment of said carrier with respect to said barrel during nornmal use of
said syringe while said control neans is in a first |ocked position, and
for allowing said carrier to be noved proximally

-13 -

The plunger rod and the carrier of the present inven-
tion can be made through a wide variety of rigid materi-
als with thermoplastic materials such as polypropyiene,
polyethylene and polystyrene being desirable. A wide
variety of materials such as natural rubber, synthetic
rubber and thermoplastic elastomers are suitable for
forming the annular elastomeric ring, the annular seal-
ing ring and the stopper. For embodiments of the pres-
ent invention which are desirably sterile the materials
used for the components should be chosen to withstand
the sterilization process utilized.

Thus, it can be scen that the present invention pro-
vides a simple, straight forward, reliable, easily fabri-
cated safety needle syringe which allows the user to
change needles at the time of use and provide structure
to withdraw the needle into the barrel using substan-
tially axial forces such as those used for drawing liquid
into the syringe. The present invention also provides
locking structure for holding the needle in position with
respect to the barrel. This locking structure can be
deactivated to lower the force required for withdrawal
of the needle into the barrel.

What is claimed is:

1. A safety needle syringe comprising:

an elongate barrel having an inside surface defining a
chamber, an open proximal eand and s distal end;

a movable needle carrier positioned in fluid-tight
engagement with said inside surface of said barrel
at said distal end of said barrel, said carrier having
an outside surface, a distal end, and proximal end,
and a passageway therethrough in fluid communi-
cation with said chamber;

a needle cannula projecting outwardly from said
distal end of said carrier, said cannula having a
distal end and lumen therethrough in fluid commu-
nication with said passageway;

plunger means slidably positioned in fluid-tight en-
gagement with said inside surface of said barrel,
said plunger means having a distal end, and a proxi-
mal.end extending outwardly from said open end of
said barrel;

engagement means for allowing said distal end of said
plunger means to engage said carrier for allowing
axially directed forces and rotational forces applied
to said proximal end of said plunger means to be
transmitted to said carrier;
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into said chanber through forces applied to said plunger neans while said
control neans is in a second unl ocked position, transition between said
first | ocked position and said second unl ocked posi- tion and w thdraw ng
said cannula into said barrel being acconplished by at | east two notions of
said plunger neans with respect to said-harrel while said distal end of
sai d plunger neans engages said carrier, said first notion being rotational
to rotate _
The plunger rod and the carrier of the present inven-
tion can be made through a wide variety of rigid materi-
als with thermoplastic materials such as polypropylene, ...
polyethylene and polystyrene being desirable. A wide
variety of materials such as natural rubber, synthetic
rubber and thermoplastic elastomers are suitable for
forming the annular elastomeric ring, the annular seal-
ing ring and the stopper. For embodiments of the pres-
ent invention which are desirably sterile the materials
used for the components should be chosen to withstand
the sterilization process utilized.
Thus, it can be scen that the present invention pro-
vides a simple, straight forward, reliable, easily fabri-
cated safety needle syringe which allows the user to
change needles at the time of use and provide structure
to withdraw the needle into the barrel using substan-
tially axial forces such as those used for drawing liquid
into the syringe. The present invention also provides
locking structure for holding the needle in position with
respect to the barrel. This locking structure can be
deactivated to lower the force required for withdrawal
of the needle into the barrel.
What is claimed is:
1. A safety needle syringe comprising:
an elongate barrel having an inside surface defining a
chamber, an open proximal end and s distal end;
a movable needle carrier positioned in fluid-tight
engagement with said inside surface of said barrel
at said distal end of said barrel, said carrier baving
an outside surface, a distal end, and proximal end,
and a passageway therethrough in fluid communi-
cation with said chamber;
& needle cannula projecting outwardly from said
distal end of said carrier, said cannula having a
distal end and lumen therethrough in fluid commu-
nication with said passageway;
plunger means slidably positioned in fluid-tight en-
gagement with said inside surface of said barrel,
said plunger means having a distal end, and a proxi-
malend extending outwardly from said open end of
said barrel;
engagement means for allowing said distal end of said
plunger means to engage said carrier for allowing
axially directed forces and rotational forces applied
to said proximal end of said plunger means to be
transmitted to said carrier;
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said carrier with respect to said barrel through an acute angul ar rotation
foll owed by a second axial notion proximally directed to nove said carrier
into said barrel far-enough so that said distal end of said cannul a does
not extend beyond said distal end of said barrel; and said control neans
conprising cooperating structure betweenlgaid i nside surface of said barre
and said outside surface of said carrier including a closed

internal control means within said barrel for helping
to prevent movement of said carrier with respect to
said barrel during normal use of said syringe while
said control means is in a first Jocked position, and
for allowing said carrier to be moved proximally
into said chamber through forces applied to said
plunger means while said control means is in a
second unlocked position, transition between said
first locked position and said second unlocked posi-
tion and withdrawing said cannula into said barrel
being accomplished by at least two motions of said
plunger means with respect to said barrel while
said distal end of said plunger means engages said
carrier, said first motion being rotational to rotate
said carrier with respect to said barrel through an
acute angular rotation followed by a second axial
motion proximally directed to move said carrier
into said barrel far enough so that said distal end of
said cannula does not extend beyond said distal end
of said barrel; and

said control means comprising cooperating structure

between said inside surface of said barrel and said
outside surface of said carrier including a closed
end groove in said outside surface of said carrier or
in said inside surface of said barrel.

2. The syringe of claim 1 wherein said distal end of
needie cannula includes a sharp edge.

3. The syringe of claim 1 wherein said needle is re-
movably attached to said carrier. N

4. The syringe of claim 1 wherein said needle cannula
includes a proximal end connected to a hub, said hub
being removably connected to said carrier.

5. The syringe of claim 1 wherein said carrier in-
cludes an annular elastomeric ring extending around the
periphery of said carrier, between said carrier and said
barrel for forming a fluid-tight seal between an inside

- diameter of said barrel and an outside diameter of said
carrier.

6. The syringe of claim 1 wherein said engagement
means includes a projection on said distal end of said
plunger means and a recess in said proximal end of said
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end groove in said outside surface of said carrier or in said inside
surface of said barrel. 2. The syringe of claim1 wherein said distal end
of needl e cannula includes a sharp edge. 3. The syringe of claim1l wherein
said needle is re- novably attached to said carrier. 4. The syringe of
claiml1l wherein said needle cannul a i nclisdes a proxi mal end connected to a
hub, said hub being renovably connected to said carrier.

carrier, said projection being capable of engaging said
recess in a snap fit arrangement. -

7. The syringe of claim 1 wherein said engagement
means inciudes a distally extending boss having an out-
wardly extending projection on said plunger means
adapted to engage a second inwardly projecting protu-
berance on a recess in said carrier upon rotation of said
plunger means with respect to said carrier.

8. The syringe of claim 1 wherein said plunger means
includes an elongate rigid plunger rod having an elasto-
meric stopper at its distal end, and said engagement
means includes a proximally directed projection on said
carrier capable of piercing said stopper and engaging
said plunger rod.

9. The syringe of claim 1 wherein said control means
includes said closed end groove on said carrier, said
groove including an open distal end, a projection on
said inside surface of said barrel positioned within said

groove when said carrier is at said distal end of said
barrel, said projection preventing proximal and distal
motion of said carrier with respect to said barrel when
. said projection is in said closed end and allowing proxi-
mal motion of said carrier when said projection is in said
open end. .

10. The syringe of claim 9 wherein said groove in said
carrier includes an area of reduced width adjacent to
said closed end, said area of reduced width being
smaller than the distance across said projection so that
additional rotational force is required to move said
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5. The syringe of claim1 wherein said carrier in- cludes an annul ar

el astoneric ring extending around the periphery of said carrier, between
said carrier and said barrel for formng a fluid-tight seal between an

i nsi de di aneter of said barrel ‘and an outside dianeter of said carrier. 6.
The syringe of claim 1l wherein said engd§enent neans includes a projection
on said distal end of said plunger neans and a recess in said proximl end
of said '

carrier into and out of a position where said projection
is positioned at said closed end of said groove.

11. The syringe of claim 9 wherein said groove in said
carrier includes an area of reduced depth adjacent to
said closed end, said area of reduced depth being config-
ured so that additional rotational force is required to
move said carrier into and out of a position where said
projection is positioned at said closed end of said
groove.

12. The syringe of claim 9 wherein said projection has
a circularly shaped cross section.

13. The syringe of claim 9 further inciuding a second
groove in said carrier opposed from said groove and a
second projection on said barrel opposed from said
projection, said second projection being positioned in
said second groove when said carrier is at said distal end
of said barrel. - _

14. The syringe of claim 1 wherein said barrel is made
of material selected from the group consisting of ther-
moplastic and glass. |

15. The syringe of claim 1 wherein said plunger
means includes a frangible zone between said distal end
of said plunger means and said proximal end of said
plunger means so that the proximal end of the plunger
means can be disconnected from the distal end of the
plunger means after said carrier is moved into said bar-
rel far enough so that said distal end of said cannula
does not extend beyond said distal end of said barrel.
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¢ 15 - carrier, said projection being capable of engaging said recess in a
snap fit arrangenent. 7. The syringe of claim.1 wherein said engagenent
means includes a distally extending boss having an out- wardly extending
proj ection on said plunger neans

-17-

ABSTRACT

A safety needle syringe includes a barrel having an
inside surface defining a chamber, an open proximal end
and a distal end. A movable needle carrier is positioned
in fluid-tight engagement with the inside surface of the
barrel and includes a distal end, a proximal end and a
passageway there through in fluid communication with
the chamber. A needie cannula projects outwardly from
the distal end of the carrier and includes a lumen in fluid
communication with the passageway. A plunger assem-
bly is slidably positioned in fluid tight engagement with
the inside surface of the barrel. Structure is providing
for allowing the distal end of the plunger to engage the
carrier for allowing axially directed and rotational
forces applied to the proximal end of the plunger to be
transmitted to the carrier. Control structure is provided
for helping to prevent movement of the carrier with
respect to the barrel during normal use of the syringe
while the control structure is in a first locked position
and for allowing the carrier to be moved proximally
into the chamber through forces applied to the plunger
while the control means is in a second unlocked posi-
tion. '

Figure 2
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adapted to engage a second inwardly projecting protu- berance on a recess
in said carrier upon rotation of said plunger neans with respect to said
carrier. 8. The syringe of claim1 wherein said plunger neans includes an
el ongate rigid plunger rod having an el gsto- neric stopper at its distal
end, and sai d engagenent neans includés-a proximally directed projection on
said carrier capable of piercing said stopper and engagi ng said pl unger

rod. .
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9. The syringe of claim1 wherein said control neans includes said closed
end groove on said carrier, said groove including an open distal end, a
proj ection on said inside surface of said barrel positioned within said
groove when said carrier is at said distal end of said barrel, said
projection preventing proximal and distaf Totion of said carrier with
respect to said barrel when said projection is in said closed end and

al l owi ng proxi- nmal notion of said carrier when said projection is in said
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open end. 10. The syringe of claim9 wherein said groove in said carrier

I ncl udes an area of reduced wi dth adjacent to said closed end, said area of
reduced wi dth being smaller than the di stance across said projection so
that additional rotational force is reguired to nove said
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-"16 - carrier into and out of a position where said projection is
positioned at said closed end of said groove. 11. The syringe of claim?9
wherein said groove in said carrier includes an area of reduced depth

adj acent to said closed end, said area of reduced depth being config- ured
so that additional rotational force is‘réqﬁired_to nove said carrier into
and out of a position where said projection is positioned at said cl osed
end of said

47

FIG-5

28

FIG—4

This is the replacement sheet

R

o iy
Date: = & OUT 1491



gfoove. 12. The syringe of. claim9 wherein said projection has a circularly
shaped cross section. 13. The syringe of claim9 further including a second
groove in said carrier opposed fromsaid groove and a second projection on
said barrel opposed fromsaid projection, said second projection being
positioned in said second groove when JaPd carrier is at said distal end of
said barrel. )
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~14. The syringe of claim1l wherein said barrel is made of material selected

fromthe group consisting of
cl-aim 1 wherein said plunger

ther- noplastic and glass. 15. The syringe of
meahs includes a frangi bl e zone between said

di stal end of said plunger neans and said.proxi mal end of said plunger
means so that the proximl end of the blﬁn@er means can be di sconnected
fromthe distal end of the plunger neans after said carrier is noved into

sai d bar -
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end of said cannul a does not extend

end of said barrel

farhenough so that said distal

beyond sai d di stal

réel
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