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HYPODERMIC SYRINGE WITH NEEDLE RETRACTION FEATURE

This invention relates to a hypodermic syringe, and
more particularly, to a disposable hypodermic syringe hav-
ing a needle which may be retracted into the cylindrical
cavity of the barrel following use.

5 A typical hypodermic syringe includes a transparent
cylindrical barrel, generally open at a proximal end, a
plunger assembly movable within the barrel to dispense med-
ication, and a needle assembly removably attached to the

| barre} at a distal end by means of a locking mechanism,
. 10 such "as Luer lock. During usage, medication is sealed

CLd within apen side of the baxrcl by means of a rubber piston
sl:.pped over the distal end of the plunger. At the distal
end of the syringe, sealing is accomplished through a seal-

.ant,s such as an epoxy resin, extending between the outer
15+ surij‘ac'e of the needle and the lock hub carrying the needXe.
- This sealant, and the locking mechanism fastening the nee-
dle assembly to the barrel, are also used to transmit the
. force, which may be as high as several pounds, required to
insert the needle into the patient’s body and to remove the

20 needle after the injection process is complete.

' The applications of hypodermic syringes within a
health care facility require the availability of syringes
varying particularly in needle length and diameter, and in
the dosage capacity of the barrel. To satisfy this need,

25 needles and the remaining portions of syringes are made

* commercially available hath as asgembled unita, aud as sep- .~

arate units allowing the attachment of a selected one of
the various needle assemblies to a selected one of various
barrels. The Luer lock fittings used to fasten the needle

30 to the barrel form a basis for common, interchangeable
parts,

It is thus desirable that any improved design for
hypodermic syringes should include the capability of
switching needles among the syringes. It is even more de-

35 sirable that any improved design for hypodermic syringes
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I-i ndrical barrel, generally open at a prOX|naI end, a plunger assenb .

vable within the barrel to dispense ned- ication, and a needl e assenbly

r nnvdbly Attached to the barrel at a distal end by means of a | ocking
chanism such as Luer | ock. During usage, nedication is sealed within
pen side of the barrol by means of a rubber piston slipped over the distal
nd of the plunger. At the distal end of the syringe™sealing is
cconpl i shed through a seal - ant, such as an epoxy resin, extending between

tlhhe outer surface of the needle and the | ogk hub carrying the needle. This
eal ant, and the | ocking nechani smfastening the nee- dle assenbly to the
arrel, are also used to transnit the force, which nmay be as .high as

several pountiould be capabie RE Yeing standard; Reedls Assamblien, and
to renove ththatcthe néw sreadie appenblies Hhivuddsbpsusahle cine atandard The
appli cati onsgpkifge Wxrréla.syringes within a health care facility require

the availability of Madddl Gredaical practice dictates that, in orxder to
§ eliminate a possible scurce of contagious disease, hypader~

mie syringes are used only once. There is a growing con-

cern, even when syringes are discarded immediately aftar

use, that health care workers wmay be accidently stuck by a

hypodermic needle which has been used in the treatment of a

10 patient having a serious communicable disease, such as AIDS
or hepatitis. Used hypodermic needles have become an espe-
cially dangexrous form of waste material, posing a danger to
anyone handling trash from a health care facility and to v
anyone who might come into contact with such material after '
15 it has been duﬁpod, and requiring special puncture xesis-
tant containers foz dispoail.

Another problem commonly associated with discarded
hypodermic syzringes is thsir potential use by drug abusers,
who sometimes search waste material from health facilities

20 for such devices. This practice obviously carries a sig-
nlficant risk of infection to these drug users and to oth-.
exs they may subssqusntly contact.

Conventional hypodermic syringes included an inwazd

axtending ring near the proximal opening of the barrel,
25 which forms a atop, preventing the inadvertent removal of

the plungexr from the barzel. However, this ring is gener-

ally not rzigid enough to prevent the daliberate, surrepti-

tious zremoval of the plunger, as by a drug abuser.

Qne prior art salutien to the aforementioned prob-

30 lems has been to enclose the needle in a sheath manually
slipped over the necedle end before and after use of the
eyringe. Hawever, this technique still exposes health
workers to the risk of being stuck with an infected needle
as the sheath is slipped on, particularly when the needle
3s is not properly aligned with the sheath opening. Further-

more, this technigque does nathing to render the syringe

useless to a drug abuser.
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comon, interchangeabl e parts. I't is Bhus desirable that any

i nproved design for hypoderm c syringes should include the capability

‘of switching needl es anpGeddie pyibRIGTe Lb1dSi&YCRoMMe dBrot o] Il
any inproved d%%!a%’lén?é .lhé/ Fg)xdee;kngncg Se‘:rel rlligeeeiile from the syringe once it is
. used. While this procedure is followed in a number of

health care facilities, there are still several disadvan-~
5 tages to this procedure. First, the broken needles are not-
necessarily enclosed in a way permitting theixr subsequent
safe handling, and second, the additional handling of used
needles by health care workers' in the process of breaking
the needles may increase the risk of their being accidently

10 stuck by an infected needle. '

One attractive solution to the aforementioned prob-
lems is in providing a syringe/needle assembly in which the
needle may be retracted into the barrel of the syringe af-

. ter use, so that the needle is held in an envelope formed

15 by the barrel during disposal. The patent literature in-
cludes descriptions of devices of a first general type, in
which a needle is fastened to a needle carrier which trav--
els axially within the barrel. In its distal position, the
carrier holds the needle ready for use at the distal end of

20 the barrel. After the plunger assembly is moved to the
distal end of the barrel, after dispensing the desired med-
ication, the plunger assembly engages and locks onto the
needle carrier. When the plunger assembly is subsequently
withdrawn and returned to the proximal end of its travel,

25 the needle is carried with the plunger until it is com-
pletely enclogsed within the barrel. At this point, the
syringe ready for proper and safe disposal. Examples of
syringes of this type are found in U.S. Patent 4,710,170,
issued to Haber et al on December 1, 1987; in U.S. Patent

30 4,790,822, issued to Haining on December 13, 1988; and in
U.S. Patent 4,883,471, issued to Braginetz et al on Novem-
ber 28, 1989. : |

In the prior art devices, the needle is fastened to

. the needle carrier by conventiocnal means. For example,

35 needle may be fastened to a Luer lock hub, which, in turn,
is screwed onto a threaded hole forming internal surxfaces
in the needle carrier. Thus, syringes of this kind have



shoul d be capabl e of using standard needl e assenblies, and that the new
needl e assenblies should be usable in standard syringe barrels.
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the advantage of being capable of using standard needle
assemblies of the types widely available for syringes not
incorporating the safety feature of needle retraction. 1If
the syringe is provided with its needle carrier at the dis-
tal position, an interchangeable needle may bé screwed into
the syringe from the distal end, in the conventional man-
ner. .However, the barrels of syringes of this type, of
necessity, have relatively large openings at their distal.
ends, to accommodate the motion of the needle, together
with a portion of the needle carrier as it is retracted
into the barrel. This large opening, in turn, significantly
increases the complexity and cost of the device by requir-
ing fluid tight sealing around the outside of the needle
carrier, so that medicine can be dispensed through the nee-
dle without leakage out of the distal end of the syringe.

Furthermore, the needle carrier of the prior art
devices occupies a sigﬁificant portion of the axial length
of the barrel. The conservation of distance along this
length is especially important in a syringe having a re-
tractable needle because the space is needed for storage of
the needle after use. Conventional syringes are built to
particular sizes for convenient handling and use, as well
as for various barrel capacities for medication. For exam-
ple, the barrels of typical syringes having either three
cubic centimeter and five cubic centimeter capacities are
about 2.5 inches in length, with the difference in capacity
being accomplished by varying. the diameter. A typical long
needle extends 1.5 inches from the end of the Luer hub to
which it is attached. 1Including this hub, the length of
the needle assembly is about 2.125 inches. Thus, the use
of a needle carrier of the prior art requires lengthening
the barrel beyond the length nécessary for handling and
capacity, thereby decreasing the ease and familiarity with
which the syringe is handled and further increasing its
costs of manufacture and distribution.
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5 sphere is allowed to enter the syringe at the distal end of
this second piston. The retraction of the piston, with the
needle, is then accomplished by the differential pressure
established as the plunger is withdrawn. However, rotating
the cap in this way presents the health care worker with

10 the inconvenience of an extra step in the process.

The patent literature also describes devices of a
second general type, in which the needle assembly is loaded
into the syringe barrel from inside the barrel, to stick
outward through a relatively small opening in the distal

is end of the barrel. After the injection of medicine by
means of the plunger assembly, the needle assembly is at-
tached to the distal end of the plunger assembly to be re-
tracted into the syringe barrel as the plunger assembly is
pulled back toward the proximal end of the barrel. :
20 While syringes of this type address the concerns
expressed above relative to the use of a separate needle
carrier, they lack the important ability to use conven-
tional needle assemblies, which are adapted to be screwed
into place using Luer couplings from outside the distal end
. 25 of the barrel. In addition, if interchangeable needles are
to be used in any way on the syringes, they must be at-
tached by relatively difficult or complex means within the
barrels. Further, by changing a needle through the barrel,

the sterility of the barrel can be violated. '

30 Some devices of this second general type, in which
the needle is loaded from inside the barrel, include cou-
plings between the needle assemblies and the distal ends of
the barrels, which are connected and disconnected by the
rotation of the neédle assembly within the barrel, being

35 described, for example, in U.S. Patent 4,507,117, issued to
Vining et al on March 26, 1985; in U.S. Patent 4,675,005,
issued to DeLuccia on June 23, 1987; in U.S. Patent



extending ring near the proximal opening of the barrel, which forns a stop,
preventing the inadvertent renoval of the plunger fromthe barrel. '
Howevér, this ring is gener-_ally not rigid enough to prevent the
del i berate, surrepti- tious renoval of the plunger, as by a drug abuser.
One prior art solution to the aforenenti oned prob- |ens has been to

encl ose the needle in a sheath manual ly slippe% over the needle end before
and after use of the syringe. However, this technique still exposes
health workers to the risk of being stuck with an infected needle as the

sheath is slippeg7em, 8pa)tieshed | yo VEESydeeticell 6ni HaPoB1pr ABHH;Y @l i@ned
I, et e BOERCTH, 91 6L o IGE ed e d B0 aOR3AY 14 15,
and in U.S. Patent 4,986,813, issued to Blake IIX et al on

January 22, 1991. While Deluccia, Alter, and Blake IIY

5 teach the use of threaded screw connections, Vining and

Gloyer uses quick release, quarter turn types of connec-

tion. Vining also describes means for providing the sy-

ringe, before use, with the needle retracteéd for safe han-

dling. A disadvantage of these syringes is the additional

10 requirement that the plunger must be twisted after an in-

jection is given, before disposal of the syringe with the

needle assembly in a retracted position. This twisting is

* needed to engage the needle assembly to the plunger assem-
bly, and to disengage the needle assembly from the distal

15 end of the barrel. However, this requirement places a bux-
den on health care workers in an emergency situation, and

can be expected to result in a failure to properly retract

needles in some units before disposal. o

Other devices of this in which the needle is loaded
20 through the barrel interior include means for engaging the
proximal end of the needle assembly with a mechanism ex-
tending from the distal end of the plunger assembly as the
plunger mechanism reaches the distal end of its travel in
dispensing medicine through' the needle. Such devices are

25 described, for example, in one of the embodiments of U.S.
Patent 4,675,005 to DeLuccia; in one of the embodiments of

U.S. Patent 4,692,156 to .Haller; and in U.S. Patent
4,804,370, issued to Haber et al on February 14, 1989. 1In

this Haber device, the needle extends outward through a

30 small hole at the distal tip of the syringe barrel. The
proximal end of the needle is provided with a flange, and

the plunger assembly is provided with a needle capturing
receptacle which engages this flange as the plﬁnger assem-

bly is moved to the distal end of the barrel, so that the

35 needle is subsequently retracted into the barrel as the
plunger assembly is withdrawn.
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3 - Another prior art solution to the af orenentioned problens i's

breaklng the needle fromthe syringe once it is used. Wiile this
procetlure ts followed in a nunber of health care facilities, there are
still several disadvan- tages to this procedure. First, the broken needl es

are not necessarily enclosed in a way permtting their subsequent safe
handl i ng, and second, the additional handling gf used needl es by health
care workers in the process of breaking

* ' While such devices are operable without requiring
the additional step of twisting the plunger after medicine
is dispensed, they are still inconvenient to use, when com-
pared to conventional syringes, because they do not accept

5 conventional needle assemblies, and because, if it is nec-
essary to install any type of needle assembly, the instal-
lation procedure is relatively complex and would wviolate
the integrity of the sterility. . :

An jimportant considerxation in the design of a hypo-
10 dermic syringe is the ability of the device to transmit
axial forces to the needle from the barrel and plunger.
Forces as high as several pounds may be required, both to
insert the needle into the patient, and to withdraw the
needle from the patient during the process of giving an
15 injection. If the needle is to be retracted into the bar-
rel of the syringe, means must be provided to prevent this
retraction during the insertion of the needle into the pa-
tient, due to the necessary application of force to the
needle as it is inserted. '
20 'In the devices having needle assemblies connected
to the barrels with screw threads or quarter turn fasten-
ers, to be disconnected by rotation of the plungexr after
the medication is dispensed, these fasteners prevent prema-
ture retraction of the needle. These devices are shown,
25 for example, in U.S. Patents 4,507,117, 4,675,005,
4,747,830, 4,919,652, and 4,986,813. While this method of
holding the needle in place during injection is quite ef-
fective, the disadvantages of requiring the performance of
the additional manual rotation step and non-standard compo-

390 nents remains.
In those devices having means for engaging the

v proximal end of the needle assembly with a mechanism ex-
tending from the distal end of the plunger assembly, the
connection between the needle and the barrel must' be strong

35 enough to hold the needle in place as it is inserted into
the patient. Further, the needle must subsequently be
pulled whis connection for retraction.
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t he needl es may incr_(_agie_t,h_e,r,i_sjs__oi_—t—heir bei ng accidently stuck by an
- i nfected needl e. One attractive solution'to the aforenenti oned
prob-* lens is in prO\ﬂ,lglsmmsB theedl e assenbly inr which the needle

may be retracted into the syringe af- ter use, so that the
needle is held in an EH‘H“ by the barrel during disposal. The
patent literature in- scrlptlons of devices of a first genera
“type, in which a needle is fastened to a needle carrier which trav- els
axially within the barrel. In its distal position,-the carrier holds the
needl e ready f@otisecfttiidse aicstizin ee iack eo faciclvampldsheld byARped ytilngs phurmpeial

assenbly is mveddo the ghat aﬁe&mﬂe of the b%heeldeaié% WbEPaRSE NY ﬁé&nt

desi red ned- |cat|o #; Iun assenbl'y e|1 a ks onto the
needl e carri er. ]t ‘fzﬂ’uﬁ@ ?‘e’éSSEH*BI yeed g edEf%‘fﬂ‘?"sff\/\i-?h&Pa\ﬁ?%ﬁﬁ}‘re
returned to thevitrtod neldefiutwablict tapered mouint ingeghloati,s whikh eld furns tte
Pl unggr un%il Idy i COfltough a passage in the barrel during retraction.
In other devices, as shown, for example in U.S. Patents
4,804,370 and 4,826,484 to Haber et al., the needle is re-
tained by a tight fit within a distal hole of the barrel.
This means that, for reliable operation, the force which
10 must be applied for needle retraction, to overcome the at-
tachment between the needle and the barrel, must be greater
than the highest force expected during the insertion of the
needle into the patient, together with a safety factor ap-
plied to cover variations in the process of manufacturing
15 the syringe. If the needle is to be retracted during with-~
drawal from the patient, this force must be even higher.
The requirement to apply such a large force places a sig-
nificant burden on health care personnel and creates a po-
tential danger to the patient.
20 The device described in U.S. Patent 4,710,170 to
Haber et al includes a needle carrier which is held in
place within the barrel by means of a quick release fas-
tener. After the dispensing of medication is completed,
the plunger is manually rotated to release the carrier from
25 engagement with the barrel. Thus, a requirement to perform
an additional step is placed on health care personnel.
' The device described in U.S. Patent 4,790,822 to
Haining includes a needle carrier which is held in place at
the distal end of the barrel by opposing shoulders extend-
30 ing inwaxrd from the interior of the barrel. As the plungerx
is moved to the distal end of the barrel, a piston at the
distal end of the plunger forces these shoulders apart,
releasing the carrier to return with the plunger.
The patent literature also describes apparatus for
\ 35 causing the needle to be rotated transversely, about its
attachment to the plunger as it is retracted into the bax-
rel, to point toward a side of the barrel. This is done to



pleLeL¢4amy4ﬁﬁﬁ#VWTﬁ*h'the barrel . At this point, the syringe ready for

proper and safe
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through the hole in the distal end of the barrel, by means
of pushing the plunger inward. In other words, this fea-
ture provides further safety for hcalth care aud trash dis-
posal workers, and goes another step toward preventing the
subsequent use of the syringe by drug abusers. For exam-
ple, U.S. Patent 4,804,370, issued to Haber et al on Febru-
ary 14, 1989, describes needle capturing receptacle’ with
legs, for capturing a flange at the proximal end of the
needle. Two of the legs are shorter than the others, so
the needle is rotated transversely as it is retracted. As
described in U.S. Patent 4,986,813 to Blake IIXI et al, a
syringe includes a fitting fastening the needle assembly to
the distal end of the plungér for retraction with a slot,
extending inward from one side of the fitting, which is
allowed to expand as the needle is fully retracted, throw-
ing the needle out of alignment with the longitudinal axis
of the plunger.

Blake IIX also describes the use of stopping sur-
faces extending into the barrxel near its proximal end, an-
gled to prevent removal of the plunger from the barrel,
while allowing its assembly into the barrel as the syringe
is fabricated. Such surfaces make it particularly diffi-
cult for a drug user to take the syringe apart to make it
again operable or to retrieve the needle.

Thus, while the feature of needle retraction can be
accohplished in a number of ways, the methods proposed in
the prior art for providing this feature all have various
disadvantages. What is needed is apparatus for providing
needle retraction without substantially increasing the size
or length of the syringe, as required when a separate nee-
dle carrier is employed, and without requiring the perfor-
mance of an additional step, such as the rotation of the
plunger, by health care personnel. Since health care fa~
cilities must carry a relatively large inventory of differ-
ent sizes and types of syringes and needles, it is desir~ "~
able that an improved syringe should accept the removal and



- 4. the advant age'of bei ng capabl e of using standard needl e assenbl'ies of

the types widely available for syringes not incorporating thergsadlYiass

featute of'needle retractionr. If the syringe is provided with
carrier at the dis- tal position, an interchangeabl e needle nma m ﬂ

into the syringe fromthe distal end, in the conventional man-

However ,

of the needl e,

retracted

the barrels of syringes of this type,1®f necessity, have
relatively |arge openings at their distal. ends, to accommobdate the notion
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together with a portion of the needle carrier as it is
attachment of needles in the standard way, from outside the

distal end of the barrel. It is further desirable that the
needle be releasibly held in place by positive means, such
as a latch or movable abutting surface, rather than by re-
liance on a tight fit. Also, since conventional hypodermic

-syringes are low cost items used in large quantities by

health carxe facilities, it is particularly desirable that
the feature of needle retraction should be provided by a
mechanism which is inherently simple and low in manufac-
turing cost. In particular, any improved syringe ideally
will use existing syringe parts or slight modified parts so
that existing mold tooling can be used.

In accordance with one aspect of the invention,
there is provided a hypodermic syringe including a con-
tainer for ejecting fluid having an internal cavity between

a fluid ejecting end thereof and a proximal end thereof.

The container also has a piston assembly having a seal end
movable from the proximal end to the fluid ejecting end to
eject fluid and retractable towards the proximal end. The
syringe further includes a needle attachment assembly af-
fixed to the fluid ejecting end of the container, the nee-~
dle attachment assembly having a hollow first column with
an opening extending therethrough in fluid communication
with the cavity. The column is tapered inward at a distal
end thereof and has a plurality of slits from the distal
end thereof towards the container separating a plurality of
segments at the distal end. 1In addition, the syringe in-
cludes a needle subassembly, including a needle with hole
extending axially therethrough, and a needle flange affixed
remote from one end of the needle. A second hollow column
extends from the flange towards the one end and is sized to
fit within the first column opening such that the end of
the segments are juxtapos'ed to one surface of the flange.
The needle subassembly further includes means juxtaposed to
the other side of the flange for holding the needle subas-
sembly .on the attachment assembly column. Finally, the sy-
ringe includes needle extractor means, including a third
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into the barrel. This large opening, in turn, significantly increases the
“conpl exity and cost of the device by requir- ing fluid tight sealing around
the olUtside of the needle carrier, so that nedicine can be di spensed '

t hrough the nee- dle without |eakage out of the distal end of the syringe.
Furthernore, the needle carrier of the prior art devices occupies a
significant portion of the axial length of the barrel. The conservati on
of distance along this length is especially inportant in a syringe having a

re- tractable n bec se t he_spage, i s, needed, for . st rage of, the needl| e

after use. &%f%na‘f gglg? Boi F Ftﬁeijar??%u?g £, platgn assen-
conveni ent handlbh(} andrhsethagdmmqlw f &6 \sdziedusswel r #hadaphbet iextenior
nedi cation. For @i@f&oﬁol&téf@ tRé " 8L BsOf cbYiths adn8Y5LPpaLE LBV ithe eéégménts

nches i n | engt (FS AT (9P @R hRPAE, Remaeney Snaeng 5BBoAa FikFage of
varyi ng the gli artﬂtearflawgeypl @he |omipd column further is sized such that
the interior thereof grabs the second column and the needle
assembly, including the flange is retracted through the

first column upon retraction of the piston assembly.
Preferred embodiments of the subject invention are
10 hereafter described with specific reference being made to

the following Figures, in which:

" Figure 1 is an exploded isometric view of a hypo-
dermic syringe built in accordance with the present inven-
. tion; |

15 Figure 2 is a longitudinal elevation of the syringe

of Figure 1, being shown as ready to dispense medication;

Figure 3 is a fractional longitudinal cross-
sectional elevation of the needle attachment portion of the
syringe of Figure 1;

20 Figure 4 is a cxos;-sectiOnal elevation similar to
Figure 3, shown with the needle engaged for retraction into
a barrel of the syringe;

Figure 5 is an elevational view of the proximal end
“ of & needle of the syringe of Figure 1;

25 Figure 6 is a cross-sectional elevation similar to
Figure 2, shown with the needle fully retracted after dis-
pensing medication. _

Figure 7. is a fractional 1longitudinal cross-
sectional elevation of a proximal portion of a barrel of a

30 conventional hypodermic syringe, showing a plunger of the
syringe pulled outward against a ring used to prevéent inad-
vertent removal of the plunger fxom the barrel;

Figure 8 is a cross-sectional elevation similar to
Figure 7, showing an improved form of the ring of Figure 7;
35
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needl e extends 1.5 inches fromthe end of the Luer hub to which it is = .
attached. I,ncluding this hub, the length of the needl e assenbly is about
2.125 inches. Thus, the use of a needle carrier of the prior art requires
| engt heni ng the barrel beyond the | ength necessary for handling and
capacity, thereby decreasing the ease and famliarity with which the
syringe is handled and further increasing i%8 costs of manufacture and

di stribution. '

Pigure 9 is a fractional longitudinal elevation of
' an alternate structure for gripping a needle for retrac-
tion, showing a proximal portion of a needle within a Luer
coupling, together with a distal tip of a needle extractor;
5 Figure 10 is a side view of a syringe useful with
the invention which prevents'forward movement of the plung-
er after the needle is withdrawn;
. Figure 11 is a side view showing the withdrawn
plunger of Figure 10; and
10 Figure 12 shows another version of the invention.
Referring first to Figure 1, an improved hypodermic
syringe 10 of the subject invention includes a plunger as-
sembly 12 slidable within a barrel 14 to dispense medica-
tion by means of a hole extending through a needle 16 with~
15 in a needle assembly 17. This needle assembly 17 includes
needle 16 and a Luer hub 18 by which the needle is remov-
ably attached to threaded hole 20 at the distal end of bar-
rel 14. Luer hub 18 includes longitudinally extending ex-
tornal flutes 2?1, which aid in qripping needle assembly 17
20 for rotation as required to engage or disengage the thread-
ed Luer connection. Needle assembly 17 may also be pro-
vided with a sheath (not shown), extending around the nee-
dle 16 and attachable to hub 18 to protect health care
personnel from contact the sharp distal point 21a of the
25 needle. Flutes 21 may alsc engage internal grooves extend-
ing longitudinally within the sheath to permit the rotation
~ of the needle assembly without removing the sheath. Pluuy-
er assembly 12 includes an elongated slide 22 having grip-
ping means 24 at its proximal end, an inward extending nee-
30 dle extractor 26, and an elastomeric piston 28 which ex-
tends over a disk shaped distal end portion 30 of slide 22,
and around a flange 31 of extractor 26.
' Figure 2 shows syringe 10 as ready to dispense med-
ication 34 through ueedle 16. This medication 34 may have
35 been drawn through needle 16 from a vial, not shown, as
plunger assembly 12 was moved to the position shown near
the proximal end 36 of barrel 14. Alternatively, the medi-
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5. ‘ The deV|ce of U. S Pat ent 4,883,471 to Braginetz et al nounts
‘the needle carrier in a second piston.- After the nmedication is dispensed,
vent ports*are opened by rotating a cap at the distal end of the syringe,
so that the atnp- sphere is allowed to enter the syringe at the distal end
of this second piston. The retraction.of the plston with the needle, is
then acconplished by the differential pressure %stabllshed as the plunger
is withdrawmn. However, rotating the cap in this way presents the health

care worker “‘téa%bgn'ﬂﬁoﬂx nhgvgebgéaev?géiiédSigpa'ﬂehh@hpﬁﬂ¥€ﬂiaclllty

The patent literature scrib of as ner al [
whi ch the need| @8 a®ddtol §Li TheoBERLRIR o PAFKAGEr | ngg g?’lp n?f'%g&ae {éne

barrel, to stickoxrms a seal around the intermal cylindrical surface 37 of
barrel 14, so that pressure may be built up within the cyl-
5 inder interior of barrel 14 by sliding plungexr assembly 12
. toward distal end 38, as required to dispense the medica-
tion 34 through needle 16, without substantial leakage of

the medication 34 past piston 28. :
' A more detailed view of the relationships among
10 slide 22, elastomeric piston 28, and needle extractor 26 is
also provided in the cross-sectional view of Figurxe {4,
Elastomeric piston 28 is essentially a hollow cylindrical
structure having a large hole in one end, through which
distal end portion 30 of slide 12 is inserted, gnd a small-
15 er hole in the opposite ehd, through which flange 31 of
needle extractor 26 is inserted. The elastic properties of
piston 28 produce a clamping action to hold flange 31
against end portion 30. Alternatively, needle extractor 26
may be secured to end portion 30 by a suitable adhesive or
20 may be molded as a part of the slide 22 and end portion 30
assembly. Since the proximal end surface 40 of flange 31
is slanted relative ‘t¢ the axis of hub portion 42 of ex-
tractor 26, hub portion 42 is slanted, at an acute angle to
the longitﬁdinal axis of barrel 14, when flange 31 and end

25 portion 30 are held together in this way.

The manner by which needle 16 is attached to barrel
14 is shown particularly in Figure 3. A metal, or other
hard material, collar 42a, including a hub 43 and a flange
44, is fastened to a proximal end of needle 16, preferably
30 by a swaging procedure or an adhesive, to form a needle
subassembly. Needle assembly 17 is formed when needle 16
is subsequently inserted through a needle receiving hole
45a in Luer hub 18, being pushed through this hole 45a un-
til needle 16 extends through hub 18, with a distal side of

35 flange 44 against an adjacent abutment surface 45 of the
hub.
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outward through a relatively small opening in the distal end of the barrel.
After the ipjection of nmedicine by means of the plunger assenbly, the
needl e assenbly is at- -tached-to the distal end of the plunger assenbly to
be re- tracted into the syringe barrel as the plunger assenbly is pulled
back toward the proximal end of the barrel. Whil e syringes of this
type address the concerns expressed above rel atilde to the use of a separate
needl e carrier, they lack the inportant ability to use conven- tional

needl e assenblles whi ch_are adapted to be screwed i to pl.ace using Luer
coupl i ngs from out si de tﬁe”&?é?&g éﬁdPGFfFHébBHrPéﬁe | Paddi® i Hiputsr . space
i nt erchangeabl e beedeea afeedle hks uard theadyntsaynadn shefae | nfeneddly re-

must be at - tach(sd EXn ehgigvggx dli,%clg%% Ofoﬁq{yﬁise&m%fv%] {}u%h%x{.ats

barrel s. Furt he han nee rou e barrel
of the barrel cahegeuveonﬁ e lt is QR#&h%%vﬂéSﬁBEPerQP§eé@ﬁd

type, in Wn'sch ‘produce a tight fit between needle 16 and hub 18, n—. is
necessary to establish a partial vacuum within syringe 10
as plunger assembly 12- is pulled outward to fill the sy-
ringe -with medication 34. Furthex, necessary to establish
hydraulic pressure within syringe 10 as plunger 12 is sub-

10 sequently pushed inward to inject the medication 34 into a
patient. Thus, there is a need to prevent the inward leak-
age of air, or the outward leakage of medication, through
the space between needle 16 and hub 18. However, it is
necessaxry that the sealing agent does not permanently bond

15 to the needle.

Several different types of sealants may be used to
seal needle 16 and hole 45a. For example, a heavy grease,
such as a petroleum jelly may be used for the sealant, as
can a number of room temperature vulcanizing (RTV) silicone

20 adhesives, or yieldable medical adhesives, such as the
product available as Dymax Light Weld #190-M. '

Flanga 44 inaiudes an annnlar shanlder prewenting
outward movement of needle 16 by contact with an adjacent
internal abutment surface 45 of Luer hub 18. Luer hub 18

25 includes, at its proximal end, a conventional thread engag-
ing flange 46, shaped as a disk with truncated sides, which
engages an internal thread 48 within threaded hole 20 of
barrel 14. 1In this way, needle assembly 17 is removably
faotcned to Sar:el 14. A nunber uf Jdiflfesoul needle assen—

30 blies can be provided for interchangeable attachment in
this manner, with such needle assemblies varying, for exam-
ple, in the length and diameter of the needle.

' Thus, while the needle retraction feature is pro-
vided by means which will be explained, the attachment of

35 the needle to the syringe barrel is achieved by conven-
tional means, through the use of a Luer connection allowing
attachment from outside the distal end of the syringe bar-
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the needle is |oaded frominside the barrel, include cou- plings between
the needl e assenblies and the di'stal ends of the barrels, which are
connected and di sconnected by the rotation of the needle assenbly within
the barrel, being described, for exanple, in U S. Patent 4,507,117, issued
to Vining et al on March 26, 1985; in U S. Patent 4,675,005, issued to
DeLuccia on June 23, 1987; in U S. Patent 15

rel. In fact, conventional needle assemblies, without pro-
vision for needle retraction, can be attached through this
conventional connection to syringe barrel 14 built in accor-
dance with the present'invention, and needle assemblies 17
A built in acoordance with thie invention can be attached to
conventional syringe barrels. If parts made in accordance
with this invention are assembled with conventional parts
in either of these ways, the needle retraction feature will
not be operative, but the syringes can still be used and

10 disposed in conventional ways. This is a particular advan-
tage to a health care facility, with an inventory of con-

\ ventional needles and syringes, in the process of convert-
ing to the use of syringes having the needle retraction
feature. ' _ ‘

15 This needle attachment arxrangement of the subject
invention offers particular advantages, of ease of use and
interchangeability with conventional parts, over the ar-
rangements shown, for example, in U.S. Patent 4,826,484 to
Haber et al, in which a needle must be pfessed into a gight

20 fitting hole from inside the barrel cavity. This needle

' attachment arrangement of the éubject invention offers ad-
vantages over the arrangements of, for example, U.S. Pat-
ents 4,675,005 to DelLuccia, 4,747,830 to Gloyer et al,
4,919,652 to Altexr et al, and 4,986,813 to Blake III et al,

25 which require that the needle assembly must he sarewed into
a threaded hole, or into a quick release fastener, within
the distal end of the barrel, from inside the barrel cav-
ity.

During the process of handling syringe 10 before an

30 injection is given and during the process of dispensing
medication 34 by means of injection, needle 16 is held by
the distal end of barxel 14, since flange 44 cannot pass
through the smaller diameter distal opening of channel 50
provided at the distal end of coupling 51 of barrel 14.

35 Thus, flange 44 provides an annular shoulder on each side,
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6. 4,747,830, issued to doyer et al on May 31, 1988; in U S. Patent
4,919,652, issued to Alter et al on April 24, 1990; and in U. S. Patent
4,986, 813, "issued to Blake Il et al on January 22, 1991. Wile DelLucci a,
Al'ter, and Blake Il teach the use of threaded screw connections, Vining
and d oyer uses quick release, quarter turn types of connec- tion. Vining
al so describes neans for providing the sy- ringké before use, with the
needl e retracted for safe han- dling. A disadvantage of these syringes S

the additional requirement that the plunger nmust be ﬁ 'sée% after éﬁéﬁ
jection. is givergepefng eln E‘pﬁsﬁFaB’F“‘%ﬁ%’-%?/r?ﬂg‘é“W thrpRt fiezgre ATs&igier

in aretracted ROBEéd©Ton, ThSch Wwhay | ogcus atetize heedhgadurihg tbedlimjec-
assenbly to the'ﬁh gf ?éggfn} bly, and to disengage the needl e assenbly

fromthe distal arrel . However, this requirepent gLa%ei a hur-
o s given

Referring again to 'Figure 2, an injec
5 to the patient in the conventional way, by moving plunger
assembly 12 through the cylindrical interior of barrel 14.
As plunger assembly 12 nears the distal end of barrel 14,
distal tip 52 of the hub 42 portion of needle extractor 26
contacts funnel shaped internal surface 54 of barxel 14.
10 As noted above, neadle extractor 26 is maintained out of
| alignment with the axis of channel 50 by means of the en-
gagement between slider end portion 30 and extractor flange
31. However, the angle of funnel shaped suxface 54 is suf-
ficient to ensure that tip 52 is guided into alignment with
15 channel 50 with continued motion of plunger assembly 12

into barrel 14, when tip 52 in contact with surface 54.
Referring again to Figure 3, the distal end of cou-
pling 51 is slanted slightly inward and has a series of
inward extending slots 56 at a narrowed portion 60 of chan-
20 nel 50, separating the distal end of coupling 51 into plu-
ral segments 58. When extractor tip 52 is brought into
engagement with needle hub 43, slots 56 are sized to re-
ceive hub 42 of extractor 26 and permit the expansion of
the distal end of coupling 51 by the flexure of the seg-
25 ments 58 formed between slots 56. The expansion of seg-
ments 58 only occurs as extractor tip 52 is brought into
the narrowed portion 60 at the extreme distal end of chan-

nel 50,

Thus, thrust forces required for the insertion of a
30 portion of needle 16 into the patient are provided through
. : the abutment of needle flange 44 and the ends 61 of seg-
ments 58 prior to the separation of segments 58. This
structure provides a particular advantage over the prior
art, for example, in U.S. Patent 4,826,484 to Haber et al,
35 which requires that the thrust forces to be provided
through a tight fit between the needle and a distal hole in.
the barrel, which fit is much more prone to failure than
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den on health care workers in an energency situation, and can be expected
toresult in a failure to properly retract needles in sone units before

di sposal . * O her devices of this in which the neédle is | oaded
through the barrel interior include neans for engaging the proxi mal end of
the needl e assenbly with a nmechanism ex- tending fromthe distal end of
the plunger assenbly as the plunger nechani smr¥aches the distal end of its
travel in dispensing nedicine through t he needle. Such devices are

descri bed, for |n on he enbodi S 675

t o Delucci a, |n%§‘ e e 5 crtf'er'f'tes org) %EFE]P irﬁl&sg: @ﬁ@% ‘?4 ?
and in U.S. P&mtst@us@nrsmf tBeupwesentabareatian, osuFEbeiand inrcggsg.
In this Haber daefaectt %qm@lse T taEisa it Yar dpphiedohta thi@lveipl gndt of

e sl 1 o e e e o R TR e
capturing s needle is fully inserted in the patient and at the time the
medicine is dispensed.

Further, the disengagement of the abutting struc-
ture of ends 61 against flange 44 is accomplished by de-
flecting segments 58 arranged to extend as cantilever

10 springs. This structure has the significant advantage of
requiring very low deflection forces compared to the those
required by the structure of the prior art. Fox example, in
U.S. Patent 4,790,822 to Haining, the abutting surfaces are
provided as parts of shoulders extending inward from the

15 wall of the syringe barrel, so that this wall must be de-
flected outward around all sides of the shoulders before
the needle can be retracted with a needle carrxier.

As shown in Figuré 4, when the motion of plungerx
assembly 12 toward the distal end of barrel 14 has been

20 completed, distal tip 52 of needle extractor 26 has moved
through channel 50 to engage needle hub 43 for the retrac-
tion of needle 16. At this position, a wedge shaped gap 63
exists betwcon proximal surface 40 of flange 31 and distal
end 36 of slide 22 resulting from needle extractox 26 being

25 guided into channel 50. Tip 52 has a tubular shape, which
tightly holds needle hub 43. The expansion of coupling tip
58 with the insertion of extractor tip 52 enlarges the nar-
rowed opening 60 of channel S0 to clear the diameter of
flange 44, so that needle 16 may be retracted into barrel

30 14 with the subsequent pulling of plunger assembly 12 to-~

wards proximal end 36 of the barrel using gripping means

24. '

[y

As shown in Figures 3 and 4, as needle 16 is about

to be retracted from the patient, it is held by flange 44

' 35 abutting against abutment surface 45 of Luer hub 18. Thus,
as cylinder 14 is pulled rearward, needle 16 moves with

cylinder 14 due to the abutment of flange 44 against Luer
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receptacl e which engages this flange as the plunger assem bly is noved to
the distal end of the barrel, so that the needle is subsequently retracted

into the barrel

as the plunger assenbly is withdrawn.

7 Whi | e such devices are operable w thout requiring

10

15

20

25

30

35

18

hub 18. With this structure, the needle retrastion feature
is included in syringe 10 without significantly, if at all,
increasing the length of the parts subsequently moved into
the interior of barrel 14, as seen in Figure 6. Thus, it
is not necessary to increase the length of barrel 14, be~
yond the normal length of barrel 14, which already is suff-
icient to hold needle 16 itself. A syringe with the size
and leagth of a conventional syringe can be thus provided
with the needle retraction feature using most existing
parts. In this regard, a particular advantage is gained
relative to the use of a separate needle carrier, slidably

mounted to move in a syringe barrel cylinder, as shown, for
example in U.S. Patents 4,710,170 to Haber et al, 4,790,822
to Haining, and 4,883,471 to Braginetz et al. Further, the
needle holding structure of the present invention makes it
unnecessary to seal around the large diameter of a separate
needle carrier.

It is desirable to remove needle 16 from the pa-
tient by pulling plunger assembly 12 while pushing cylinder
assembly 14 in order to maintain the distal end of cylinder
assembly against the skin of the patient as needle 16 is
drawn into cylinder 14. Referring to Figure 5, needle xe-
traction using plunger assembly 12 may be accomplished by
providing needle hub 43 with one or more ridges 64 to in-
crease the thrust force which can be applied to extract
needle 16 without breaking the bond between retraction as-
sembly 26 and needle 16. 1In Figure 5, needle 16 is shown
extending through an opening 88 in flange 44 and hub 43
permitting fluid communication. through the opening 90 in
needle 16. Alternatively, flange 44 and hub 43 may be inte-
grally formed as a part of needle 16. Further, the inter-
nal surface of extractor hub 42' may also be provided with
ridges, or reliance can be made on the ridges 64 of the hub
43 pressing into the relatively soft interior of plastic
extractor hub 42.
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the additional step of twisting the plunger after nedicine is dispensed,.
they are still .inconvenient to use, when com pared to conventional
syringes, because they do naet accept conventional needle assenblies, and
because, if it is nec- essary to install any type of needl e assenbly, the
instal- lation procedure is relatively conplex and would violate the
integrity of the sterility. . An-inportapt consideration in the
design of a hypo- dermic syringe is the ability of the device to transmt
axial forces to the needle fromthe barrel and plunger. Forces as high as
several pounds may be Tiheutecihidos hof ousirse rplurdgemesdesbilyt d 4 e pétﬁ@nt

and to vmthdr Men (ﬁﬁjéelér t ¥Ca PRALEN @rdﬁg,rbl@ng_hgcas,s addi¥igny. an
n

Inj ection. e nee ISt e retracte to e bar-.rel

|
syringe, rreangnwr?)e°5r cﬁﬁﬁ?édht ol Ehakt the & ackd oﬁm‘aﬁ??'ﬁtjeliﬂe re=.
i nsertion of tm@e@dﬂeltaeawhenn&- d igfe poestiont.hdmethkesaether hand,

applicati%? Of Orgecﬁgi&ue of withdrawing the needle by pulling on cyl-
inder 14 may be easier to perform, since it is fully con-
sistent with conventional syringes and the medical person-
nel do not have to change the way in which syringe 10 is
traditionally used. In the latter traditional case, needle
10 16 is drawn-into barrel 14 after it is fully removed from

the patient,'as explained above.

The method of attachment between extractor 26 and
needle 16 offers an advantage in simplicity of use over the
methods of, for example, U.S. Patents 4,675,005 to DeLuc-

15 cia, 4,747,830 to Gloyer et al, 4,919,652 to Alter et al,
and 4,986,813 to Blake III et al, which require the rota-
tion of the plunger after medication is dispensed, to dis-
engage the needle from the syringe barrel and to engage it
to the plunger.

20 As shown in Figure 6, after plunger assembly 12 has

' been completed withdrawn to its initial position as seen in
Figure 2, needle 16 is completely enclosed within barrel
14. As the tip 2la of needle 16 clears the proximal end of
opening 50, the clamping action of elastomeric piston 28 on
25 flange 31 of extractor 26 tends to bring proximal end surx-
N face 40 of flange 31 into-contact with distal end flange 30
of slider 22, thereby rotating needle 16 transversely, to
point toward a side of barrel 14. If plunger assembly 12
is subsequently pushed inward, into barrel 14, tip 2la of
30 needle 16 will dig into funnel shaped surface 54 of barrel
' 14, preventing its latexr exposure or reuse. Needle 16 is
thus totally enclosed in a manner permitting its safe han-
dling and disposal.

A further refinement in preventing the surrepti-

'35 tious disassembly of the syringe by a drug abusexr after
disposal may be employed, as best understood by examining

the differences between Figures 7 and 8, Figure 7 shows a
/— .
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ngedle as it is inserted. In the devices having needl e assenblies
connected to the barrels with screw threads or quarter ‘turn fasten- ers, to
be di §connected by rotation.of the plunger after the nedication is

di spensed, these fasteners prevent prenma- ture retraction of the needle.
These devices are shown, for exanple, in US. Patents 4,507,117,
4,675,005, 4,747,830, 4,919,652, and 4,986, 813,, \Wile this nethod of

hol ding the needle in place during injection is quite ef- fective, the

di sadvant ages of requiring the performance of the additional nanual
rotation step ambswisesttadmuld wionpoof nehes proxdinad. portion |§6tbbse con-

devi ces havi ng Jigan r pr.px t ur}@gy e S%ﬁ{ﬁ
with a mechani sm exjcm{aceindgggaﬁ??om t ghdlés)tg begﬂg?ﬁ% @ql unger ggs,enbl yé,éi
t

the connection 1% fdamaend O 2t “Rﬂ?F §FF
hol d the need| drnwardlaceeterdinics dinge72ed Whiide this arrangement is ade-

5 quate to prevent inadvertent removal of plunger 68 from the
syringe, it is not difficult for a drug abuser to remove
the plunger. In the structure shown in Figure 8, on the
other hand, an improved- ring 74 may alternately be pro-
vided, with a slanted surface 76 facilitating the insertion

10 of plunger 68, as required in the assembly of the syringe,
while a relatively flat annular surface 78 prevents removal
of the plunger after disposal of the syringe. In this way,
it is made particularly difficult for a drug abuser to re-
move the plunger to gain access to a needle held within

15 cylindrical surface 37. Thus, the surreptitious disassem-
bly and reagsembly of the syringe may be prevented. _

An alternative structure for attaching needle 16 to
_extractor 26 is shown in Figure 9, with like numerals being
used to designate parts with like functions. In the Figure

20 9 structure, a needle subassembly 79 is formed when a col-

lar 42a, including a needle hub 80 and a needle flange 44,
is attached to a needle 16, preferably using a swaging pro-
cess, between a distal needle portion 82 and a relatively
short proximal needle portion 84. Needle hub 80 is di~-

25 rected toward distal needle portion 82. Tuer hub 18 in-
cludes an enlarged cavity 84, into which needle hub 82 ex-
tends when distal needle portion 82 is fully inserted
through needle receiving hole 45a. An abutting surface 45

. of Luer hub 18 transmits thrust forces to a distal side of

30 needle flange 44 when needle 16 is withdrawn from a pa-
tient. Proximal needle portion 84 may include a series of
ridges 64 to increase the forcé which can be applied by
extractor 26 to extract needle 16. Hole 86 within tip por-
tion 52 mates with proximal needle portion 84.

35 As noted above with respect to Figure 6, the needle
may be rotated transversely to prevent it being exposed or .

reused after the initial usage. Referring now to Fiqures
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the patient. Further, the needle nust subsequently be pul | ed dlrectly out
of this connectlon for retraction.

8 Both of these actions are. acconpllshed by applylng qn‘aX|aI force to

t he needl e. In the devices of US. Patent 4,692,156 to Haller, the

needle is nounted in an aperture
21

10 and 11, a syringe 100 having a barrel 102 and a plunger
104 from which a needle 105 is held, is shown which in-
cludes a spring clip 106 to also prevent the needle from
being exposed or reused after initial usage. Clip 106,

5 which has a spring bias radially outward, is held longitu-~
dinally between a plate 108 and the proximal end of the
piston head 110 and radially by the interior 112 of barrel
102. 1In the compressed position,. seen in Figure 10, clip
106 is generally in the shape of a compressed U and has a

10 pair of lips 114 biased against the inner surface 112 of
barrel 102. '

As seen in PFigure 11, after the handle 116 of
plunger 104 is fully removed, the lips 114 of clip 106 ra-
dially expand to cover the end 118 of barrel 102. IXn this

15 position, clip 106 prevents the re-depression of handle 116
and the re-exposure of needle 105, An inward extending
ot ring 120 may be included to prevent outward movement of
plunger 104, as described with respect to Figure 8. Clip
106, because of the spring construction thereof, is easily .
20 compressed to slide around ring 120 during the withdrawal
of plunger 104. fThus, plunger is held firmly in the posi-~
tion shown in Figure 11, thereby preventing reuse of sy-
ringe 100 or re-exposure of needle 105.
Referring now to Figure 12, another version of a
25 syringe 122 the subject invention is shown, in which a
plunger 124 is a single molded piece of plastic sized to
form a seal with the interior surface of a barrel 124. In
addition, an extractor 126 is formed at the distal end of
plungex 124 to interface with a needle assembly 128 similar
30 to needle assembly 17 shown in Figure 1.
' In using syringe 122, it may be necessary to aspi-
R rate a liquid into syringe prior to dispensing that same
liquid into the patient. In aspirating the liquid, it is
not desirable to grip the needle asgembly 128 and withdraw
35 it into barrel 124. Thus, when aspiratxng the £fluid,
plunger 122 should not be depressed entirely, such that ex-
tractor 126 grips the hub 130 of needle assembly 128. In
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Wi thin a deformabl e fapered mounti ng post, which deforms to slide throughPa27
passage in the barrel during retraction. In other devices, as shown, for _
exanple in U S’ Patents 4,804,370 and 4, 826,484 to Habes et al., the needle
is re- tained by a tight fit within a distal hole of the'barrel. This neans
that, for reliable operation, the force which nust be applied for needle
retraction, to overcone the at- tachnment betagen the needle and the barrel,
must be greater than the highest force expected during the insertion of t he
needle into the patlent together with a safety factor ap- plied to cover
vari ati ons i ender frockexewirmabhd atseni epe er syereagdimpleshd 3demdlye bies t o
ﬁe L et ra% ed flindid) oht bxtiraew}: le@méd"leh p@bbﬁﬁiont &u&hf QM Wﬁ&nbf%xe-ve?
i gher e re ui,r eme ucha ar 0 ni fican
burden on hed ¥ % ef‘%gr ?8%%2? &i’& ek e‘ég’é"‘b%£°fe%f’?al°fda]ﬁ ge?’o 124e
pati ent. dmpl‘ﬁfe present Jesc medrdgtiance. 3o Piuchbert, depred®ion at a
. 5 position just prior to extractor 126 engaging hub 120. The
resistance would be a signal to the user of syringe 122 to
cease applying force to plunger 124 and begin aspirating
the liquid. After dispensing the liquid, the user of sy-
ringe 122 may depress plunger 124 with more force after

10 noticing the resistance due to dimples 132 in order to
overcome the resistance and cause extractor 126 to engage
needle assembly 128, as described above.

An alternative to dimples 132 would be an inward
facing ring 134 positioned on the interior surface of bax-

15 rel 124. While both dimples 134 and ring 136 are shown in
Figure 12, in practice, only one of these elements would be
used. )

While the invention has been described in its pre-
ferred forms or embodiments with some degree of particulax-

20 ity, it is to be understood that this description has been
given only by way of example and that numerous changes in
the details of construction, fabrication and use, including
the combination and arrangement of parts, may be made with-
out departing from the spirit and scope of the

25 invention.
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Haber et al includes a needle carrier which is held in place within the
barrel by means of a quick release fas- tener. After—the—dispensing of _
medi cation is conpleted, the plunger is manually rotatgd to rel ease the
carrier fromengagenent with the barrel. Thus, a requl't faBddm an
additional step is placed on health care personnel.

described in U S. Patent 4,790,822 to Hai ni ng3i ncl udes

which is held in place at the distal end of the barrel by opposing

shoul ders extend- ing inward fromthe interior of the barrel. As the

pl gngfr ihs rr})ved Rl bﬁb@ﬂﬁ{)ﬂ&htenﬁfofﬂa&hﬁ@éﬁﬁﬂn in pifile & dberessval
end of the plunger rces oul defs.apart., r ) rper to
~return with tﬁgg§ﬁffﬁge(rai pEl%iie%ﬁé‘ﬁa?%%’m ‘?t%’featcg‘lr%ana%é;%%g%ﬁ "é%'
apparatus for causing the needle to be rotated transversely, about its
attachment to theipl Ang¢iriagel (105 h&ving!L£bdrtdl (IR PAcliing Ca PPAEE
~toward a si detgfp t(t%%lbagr This. is_don

er

rlcia lé neegle assen?bifr) (17) detachably mounted on
said luer tip (51), characterized by said needle assembly
(17) including a hub (43) receiving said luer tip (51) and

\ S a needle (16) slidably positioned within said hub (43) and
a flange (44) mounted thereon, said flange (44) being cap-
tured between said hub (43) and said luer tip (51) to immo~
bilize said needle assembly (17).

2. The syringe (10) of claim 1, characterized in that
said luer tip (51) further includes a coupling opening (50)
extending therethrough and the distal end (61) of said luer
tip (51) being expandable from a constricted position,
5 wherein at least a distal portion of the coupling opening
(50) is smaller than said needle flange (44), to an ex~
panded position, wherein the coupling opening (50} is larg-

er than said needle flange (44).

. 3. The syringe of one of claims 1 or 2, further charac-
terized by an extractor (26) moveable within said barrel
(14), said extractor (26} including at a distal end thereof
a needle coupling (4ij to connect said needle assembly (17)

5 to said extractor (26) and a release face (52) to expand
said luer tip (51) of said barrel (14).

4. The syringe of claim 3, further characterized in
that the expandable distal end portion (61) of said luer
tip (51) being segmented.

S. The syringe of claim 2, further characterized by an
extractor (26) moveable within said barrel (14), a distal
tip of said extractor (26) having a release face (52)
smaller in diameter than said coupling opening (50) and
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9 prevent accidental or detiberate extensi on of the needl e through the

i nwar d.

t he

| n ot her mor
care and trash dis-

provi des further safety for
d goes another step toward preventing

hole in the.distal en 19§he ar &el (gy means of pushing the plunger ‘
' Iﬁmﬂ heal th

24

5 larger in diameter than said flange (44) and a needle cou-

10

15

pling (42) at a distal end of said extractor (26} to con-
nect said needle assembly (17) to said extractor (26).

- 6. The syringe of claim 5, further characterized in
that said needle coupling (42) is disposed on said extrac~
tor (26) with respect to said release face (52) such that
when said needle assembly (17) is coupled to said extractor
(26), sald needle flange (44) is sufficiently proximate to
said release face (61) that -said expandable distal tip will
not engage said flange (44) as said needle assembly (17) is
withdrawn through the coupling opening (50).

8. The syringe of claim 6, further characterized in
that the expandable distal end portion (61) of said luer
tip (51} is segmented.

9. A syringe and detachable needle assembly combination
{10) having a baxrel {(14) including a luer tip (51) and an
internally threaded locking skirt (20) around said luer tip
(51), said needle assembly (17) including a hub (18) and a
needle (16), said hub (18) including a distal end, an open
proximal end receiving said luer tip (51) and locking ears
(46) extending outwardly from said hub (18) to engage said
internal threads (48) of said locking skirt (20) to detach-
ably lock said hub (18) to said barrel (14), characterized
by a coupling opening (50) extending to a radially expand-
able distal end (61) of said luer tip (51) and said needle
{16) having a flangé (43, 44) mounted thereon, said needle
(16) being slidably positioned through the distal end of
said hub (18) with said flange (43, 44) being captured be-
tween said hub (18) and said Luer tip (51) to immobilize
said needle (16) against axial movement.

10. The syringe and needle assembly combination (10) of

Claim 9 further characterized by said expandable end (61)
of said luer tip (51) having a constricted position wherein
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subsequent’ use of the syringe by drug abusers. For exam U.S. .Patent
4,804,370, issued to Haber et al on Febru- ary 14, 1989.-describes needle .
capturing receptacle with legs, for capturing a flange at tﬂhs @

of the needle. Two of the legs are shorter than the others,

Is rotated transversely as it is retracted. As described in U ]" '

4,986,813 to Blake Il et al, a syringe includ@ss a fitting fasten

needl e assenbl y to the distal end of the plugger for retraction with a
sl ot , extendlng d fromope, side of the fitting, which is allowed, to
expand as the HB&d ﬂﬂ?ﬁﬁﬁl r ? 22PURL LRG BRENiRY fﬁg)néédﬁ¥5iﬁ°§ﬁth°“

al i gnnent mﬁththbeduamyuanﬁqﬁﬂsaaﬂiilahgehd4ﬂbumgerand an expﬁnﬂ&dl¢¢sa+so
descri bes tie 't‘.iSnOfwh}t YRR 'hé UWiialRGES &Nﬁ?ﬂ'eg ?Eehﬁhﬁel(b ;rgts
nge arre

proxi mal end, an- prevent renoval of om t
whi | e al | owi ng Trrgdacsban }hienfiaawﬁ‘éeﬁa#e#alsé $)angs 4 44) . and by an

extractor (26) moveable within said barrel (14), said ex-
tractor (26) including, at a distal end thereof, a needle
coupling (42) to connect said needle (16) flange (43, 44)

10 to said.extractor (26) and a release face (52) to expand
said luer tip (51) of said barrel (14) to said expanded
position when said needle (16) flange (43, 44) is coupled
to said extractor (26).

'

11, A needle assembly (17), for use with a medical de-

. vice (10) having a luer end (50) for sealable, detachable

. connection to said needle assembly (17), having a hub (18)

including a needle passage (45a) extending from a distal

5 end thereof and a luer tip passage extending.from a proxi-

mal end thereof, said hub (18) having a proximal abutment

(45) within the luer tip passage (46) characterized by a

needle (16, 44) including a flange (44), said needle- {16,

44) being slidably positioned through the needle passage

10 (45a) of said hub (18) with said flange (44) abutted
against said proximal abutment (45) of said hub (18}).

12. The needle assembly (17) of Claim 11 further char-
acterized by said needle (16, 44) having a coupling (43)
thereon for connection to an extractor (26) of said medical
device (10) adapted to pull said needle (16, 44) from the

5 needle passage (45a) of said hub (18).

13. The needle assembly (17) of Claim 11 further being
characterized in that said luer, tip passage of said hub
(18) is configqured to position said flange (44) between
said abutment (45) of said hub (18} and the distal end of

S <the luer end (50) of a medical device (10) to which said
needle assembly (17) can be attached.

/
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is'fabrfcated.__Such surfaces nake'it_particurarry diffi- cult for a drug
user to take the syringe apart to nake it again operable or to retrieve the

needl e. Thus, while the feature of needl e r&h§ '
acconplished in a nunber of ways, the nethods  propos i art for
providing this feature all have various di sadvant age i ed is

apparatus for providing needle retraction wi t Hdut substantially increasing
the size or length of the syringe, as required when a separate nee- dle

carrier is enployed, antheViddvile aeguhshggﬁw? OREf8E-c1BimE 8f,302 or 13
a

i1 one] SR AGh Sna Ll LA LS (hUE B G lES (B E e
i nventory of dihfufber¢-l183ntiesipesltbdmhed) das tife synemdsip pabsegell e, satidi dub
desir- able thatjgdn JygH Auet SHid % it HY IR GRiferS, T E1PY 2hs2B8nnected
S to the luer tip passage of said medical device (10), said

flange (44) is captured between said abutment (45} of said

“hub (18) and the distal end of the luer end (50) of said

medical .device (10).

15. The needle assembly (17) of ome of Claims 11, 12 or
13 further characterized in that sealant is within at least
a portion of the needle passage (45a) of said hub (18)
about said needle (16).

16, A needle assembly (17) for use with a medical de~
vice (10) having a luer tip (51) and an internally threaded
locking skirt (20) around the luer- tip (51) for sealable,

\ detachable locked connection of such needle assembly (17)
5 to such medical device (10), said needle assembly (17) hav-
~ ing a hub (18) including locking ears (46) on the outside
of said hub (18) configured to engage the internal threads
{(48) of the locking skirt (20) of the medical device (10)
to which said hub (18) may be connected, a needle passage
10 (45a) axially extending from a distal end of said hub (18},
a luer tip passage axially extending from a proximal end of
said hub (18) configured to receive -the luer tip (51) of
such medical device (10), and a proximally faciﬁg abutment
. surface (45 at the distal end of the luer tip passage char-
15 acterized by said needle assembly (17) including a flange
) | (44) and a needle (16), said needle (1l6) being slidably
¢ positioned through the needle passage (45a) of said hub
(18) with.said flange (44) abutted against said abutment
surface {45) of said hub (18). ' '
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10" attachment of needles in the standard way, from outside the distal end
of the barrel. It is . further desitabre—that the needl e be releasibly held

in place by positive Wﬁaﬂﬁa}ﬁyﬁamﬁ atch or novabl e abutting surface,
rat her than by re- I|a t. Al so, since conventi onal :
hypoderm c syri nges ar m m used in large quantities by health
care facilities, eS|rabIe 2hat
17. The needle assembly (17) of Claim 16 characterized
in that said needle (16) has a coupling (43) thereon for
connection to an extractor (26) of the medical device (10)

adapted to pull said needle (16} from the needle passage
(45a) of said hub (18).

18. The needle assembly (17) of Claim 16 characterized
in that said luer tip passage of said hub (18) includes a
female luer taper.

19. The needle assembly (17) one of Claims 16, 17 or 18

characterized in that said luer tip passage of said hub

(18) is configured to position said flange (44) between

said abutment (45) of said hub (18) and the distal end of

. 5 the luer tip (51) of the medical device (10) to which said
' needle assembly (17) may be attached.

20. The needle assembly (17) one of Claims 16, 17 or 18
characterized in that said abutment surface (45) of said
hub (18) is positioned in the luer tip passage of said hub

\ o {18) such that when said needle assembly (17) is connected
5 to the luer tip (51) of the medical device (10), said
flange (44) is captured between said abutment surface (43)
of said hub (18) and the distal end (61) of the luer tip
(51} of the medical device.

b

21. The needle assembly (17} one of Claim 16, 17 ox 18
characterized by sealant within at least a portion of the
needle passage of said hub (18) about said needle.

22. A syringe (10} having a barrel (14) with a hollow
interior (37) and a male luer tip (51) at a distal end of
said barrel (14), said luer tip including a coupling open-
ing (50) extending therethrough characterized by a distal

5 end (61) of said luer tip (51} being expandable from a con-
stricted position wherein at least a distal portion of the
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the feature of needl e retraction should be provided—by~a—neehaananhich

i's inherent|y sinpl e and Iomlln manuf ac- turing cost. In partlcular

i nproved syringe ideally w |l “Use existing syringe pg |f|ed
parts so that existing nold tooling can be used. ﬂiﬁ F ce wi.th
one aspect of the invention, there is prOV|ded a hypo '
including a con- tainer for ejecting fluid ha¢fng an internal caV|ty

between a fluid ejecting end thereof and a proxi mal end thereof. The

cont ai ner al S%A@l&i'éé@ﬂ;@és?ﬁi yipag;ngglarseg% eQdd@Q‘i%@de in’%‘ £8€an

proxi mal end to thhe, fTui'd e .ectin to e and retracta .
‘towards the prfRapdednpos 'ﬁ?‘@%y?’f‘ﬁﬁ@lf‘ur‘{' r°l°r‘|’(?|]ﬂ'd& QPRBEG% é?f’échﬁﬁnt'
‘assenbly af- flasggket cchdmre theidesissd isizeend of the container, the nee- dle
-attachment assembly having a hollow first colum with an opening extendi ng

therethrough in fluid communi cation with the cavity. The colum is_ tapered
invard & a distal?23. The syringe (10) of claim 22, characterized in that

the expandable distal end (61) portion of said luer tip
(51) being segmented.
24. The syringe (10) one of claims 22 or 23 character-
ized by an extractor (26) moveable within said barrel (14},
a distal tip (52) of said extractor (26) having a release
face (42) smaller in diameter than said coupling opening
S (50) in the expanded position of said luer tip (51) and
larger in diameter than said coupling copening (50) in the
constricted position of said luer tip (51).

25. A syringe (10) -for use with a -needle assembly (17)
having a hub (18) and a needle (16, 43 and 44) slidably
removable from said hub (18), a barrel .(14) having a hollow
interior (37), and a male luer tip (51) at a distal end of

5 said barrel (14), said luer tip (51) including a coupling
opening (50) extending therethrough, characterized by, a
distal end of said luer tip (51) being expandable from a
constricted position, wherein at least a distal portion of
the coupling opening (50) is smaller than a portion of said

10 needle (16, 43 and 44) attached to said barrel (14), to an
expanded position, wherein the coupling opening (50) is
larger than said needle (16, 43 and 44) attached to said
barrel (14). | '

26. The syringe (10 of claim 25, further characterized
by an extractor (26) moveable within said barrel (14), said
extractor (26) including at a distal end (51) thereof a
release face (42) to expand said luer tip (51) of said bax-

5 rel (14}).
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end thereof and has—a—pturatity of siitTs fromthe di st al end t her eof
lgéegr:al ity of segnents at the distal end.
ﬂlla needl e subassenbly, including a

towar ds the, cont ai ner._separat i

In addition, the syri b aseg’ _

needle with hol e exten mﬂ her et hrough, and a needl e fl ange
affixed renote from on eedl e. A second hol |l ow col um extends

fromthe flange towards the one end and.is sigzed to fit within the first
col utm openi ng such that the end of the segnents are juxtaposed to one
surface of the flange. The needl e subassenbly further includes neans

j uxt aposed to the %?he’#‘h%i'ﬂé’ddfget HA 0| emge ofoclididi 7§ e 2focsthaxndfer-

senbly on the piéachnethatstdipanidatile diistalll ¥nd poriion idH&sd L 18s
needl e ext racté){pn?gil?,ié n&l}g%én%f third

28. The syringe (10) of claim 25, further characterized
by an extractor (26) moveable within said barrel (14), a
distal tip (52) of said extractor (26) having a release
face (42) smaller in diameter than said coupling opening
5 (50) and larger in diameter than any portion of said needle
(16, 43 and 44) that is removable from said hub (14) of
said needle assembly (17) mounted on said barrel (14), and
said extractor (26) having a needle coupling (42) at a dis-
tal end (52) thereof to connect said needle (16, 43 and 44)

10 to said extractor (26).

29. The syringe (10) of claim 28, charactexized in that
said mneedle coupling (42) is disposed on said extractor
(26) with respect to said release face (42) such that when
said needle (16, 43 and 44) is coupled to said extractor

5 (26), a portion of said needle (16, 43 and 44) that is

~larger than the coupling opening (50), when said luer tip

(51) is in the constricted position, is sufficiently proxi-

mate said release face (42) that said expandable distal

luer tip (51) will not engage any removable portion of the

10 needle (16, 43 and 44) as the needle (16, 43 and 44) is
withdrawn through the coupling opening (50}.

30. The syringe (10) of claim 29, characterized in that
the expandable distal end portion of said luer tip (51) is
segmented.

31. A hypodermic syringe (10). including a needle (16),

a barrel (14) having a generally cylindrical cavity (37)
extending inward from a proximal end thereof, a needle at-
tachmént coupling (51) at a distal end thereof for attach-—

5 ing said needle (16) to said barrel. (14), and a plungexr
(12) mounted to slide within said cavity (37), including a

Co* [+ L " S *



hol kow col um affixed to the seal end of the pi ston assem bly. The third
colum.is sized such that the exterior thereof enters the first colum and

separ at es THisShee Replacedhat t he ends thereof are spaced fromthe one
surface of t e third colum further is sized such that the
interior th : second colum and the needl e assenbly, including
the"flange is retracted through the first colagm upon retraction of the

pi ston assenbly. - Preferred enbodi nents of the subject invention are

slide (22) extending outward from said cavity (37), a pis-
ton (28) forming a sealing engagement with said cavity
(37), characterized by said needle attachment coupling (20,
51) including an attachment portion (20), a coupling open-
10 ing (50} extending from said cavity {37), and a releasable
abutment (51); a needle hub (18) including a mating portion
(46) attached to said attachment portion (20) of said nee-
dle attachment coupling (20, 51), a proximal abutment sur-
face (45), and a needle receiving hole (45a) extending
15 therethrough from said proximal abutment surface (45) to a
distal end of said hub (18); a needle subassembly (16, 43,
44) including said needle (16) and a needle flange (44)
mounted between a distal portion of said needle (16) and a
proximal portion of said needle subassembly (16, 43, 44),
20 said proximal portion of said needle subassembly (16, 43,
44) extending into said coupling opening (50), and said
needle flange (43, 44) extending outward between said prox-
imal abutment surface (45) of said needle hub (18) and said
releasable abutment portion (51) of said needle attachment
25 coupling (20, 51); and a needle extractor (26) extending
from a distal end of said plunger (12), said needle extrac-
tor (26) including gripping means (42) for engaging said
proximal portion of said needle subassembly (16, 43, 44%)
when said plunger (12) is moved to a distal end of said
30 cavity (37), said needle extractor (26} including release
means (42) for moving said releasable abutment (51) from a
blocking configuration, in which motion of said needle
flange (44) past said releasable abutment (51) is pre-
vented, to a released configuration, in which motion of
35 said needle flange (44) past said releasable abutment (51}
. , is pexrmitted.

/ 32. The hypodermic syringe (10) of Claim 31 charactex-
ized in that said releasable abutment (51) includes a plu~
rality of segments (58) arranged around said coupling open-
ing (50), forming a restriction of said coupling opening

5 (50) to prevent passage therethrough of said needle flange

A



hereafter des

cribed with specific reference being nmade to the—folHow Pg

Figures, in which: Figure 1 is -an expl oded isonetric

hypo- derm c

1 c syringe built in accordance with the present inv e B“mRef
Figure 2 is a longitudinal elevation of the syringe of Fi gure - H l”ll,

shown as read
| ongi t udi nal

the syringe o
simlar to Fi
barrel of the

y to di spense nedi cati on; Figure 3 is a f

cross- sectional eIevation(ﬁ t 33 needl e attachnent portion of

f Figure 1; Figure 4 is a cross-sectional elevation

ure 3, shomn wth th needle engaged f or raction.,into a
g‘s"gﬁlhg‘b"‘ in that g digtal; extrac %‘?/a?*l'%négah gf seighaee-

proxi mal end aile exerietor (R€)synchydesf aFitgimdak, portion Fad30r chabrirsg a

cross-section
retkracted aft

10

er
outer surface forming said release means (42) by deflecting

said segments (58) outward to permit passage of said needle
flange (44) through said coupling opening (50).

33. ‘The hypodermic syringe (10) of Claim 32 character-
ized in that said segments (58) are formed as integral por-
tions of said barrel (14); in that said segments (58) are
separated by slots (56) extending inward from distal sur-
faces of said segments (58), in a longitudinal direction

~along said barrel (14); and in that said segments (58) are

10

formed to block passage of said needle flange (44) in an
undeflected state. '

An dil.xgx‘{é{-' 80r£h8L! 86rhfnf! GUI8 GripBING Wddhd NaPfedland Wi Y

34, The hypodermic syringe (10) of one of Claims 32 or -

33 characterized in that said plunger (12) includes elastic
means {31) for holding said distal extractor tip (52) dis-
posed at an acute angle relative to a central axis of said
cavity (37) in that said cavity (37) is of sufficient
length to enclose said needle subassembly (16, 43, 44) when
said proximal end of said needle subassembly (16, 43, 44)
is held by said gripping means (42); and in that said cav-
ity (37) includes, at a distal end, a funnel shaped surface
(54) extending inward to said coﬁ?ling opening (50).

35. The hypodermic syringe (10} of Claim 34 character-
ized in that said needle extractor (26) includes a proximal
extractor surface (31) opposite said distal extractor tip
(52), sald proximal extractor surface (31) being inclined
relative to an axis of said distal tip (52); in that said
plungér (12) includes a plunger surface (30} extending per-
pendicularly to said central axis of said cavity (37); and
in that said elastic means (28) holds said proximal extrac-
tor suxface (31) against said plunger aurféce_(BO).

[
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_penstng -medi cat i-eh- Figure 7 is a fractional |ongitudinal
cross-_ sectional eIevatlon of a proxi mal portion of a barrel of a o
convent i onal ‘hypo lacechowi ng a pl unger of thesyringe puIIed
outward agai nst a rj Eil event inad- vertent refoval of the pl unger
fromthe barrel; IS a cross-sectional elevation simlar to
Figure 7, showi ng an |nproved fornlof the rindgof Figure 7;

36. The hypodermic syringe (10) of Claim 35 characterx-
ized in that said needle extractor (26) further includes an
extractor hub (42) and an extractor flange (31), said ex-
tractor hub (42) extending between said distal extractor

5 tip (52) and said extractor flange (31), said proximal ex-
tractor surface (31) being formed as part of said extractor
: flange (31); and in that said piston (28) includes an elas-
tic distal piston portion (28) extending around said ex-
tractor flange (51), with said extractor hub (42) extending
10 through an aperture in said distal piston portion (28),
with said distal piston portion (28) holding said proximal
extractor surface (31) against said plunger surface (30).

37. The hypodermic syringe (10) of one of Claims 31, 32
oxr 33 characterized in that said needle flange (44) is
formed as part of a collar (42a) secured in place on said
needle (16); and in that a hub (43) extending from a proxi-

5 mal side of said needle flange (44) is additionally part of
said collar (42a), said hub (43) forming said proximal por-
tion of said needle assembly (17). :

38. The hypodermic syringe (10) of one of Claims 31, 32
or 33 characterized in that said needle flange (44) is
formed as part of a collar (42a) secured in place on said
needle (16), with a distal portion of said needle (16) ex-

5 tending from a distal side of said collar (42a), and with a
proximal portion of said needle (16) extending from a prox-
imal side of said collar (42a), said proximal portion of
said needle (16) forming said proximal portion of said nee-
dle assembly (16, 43, 44); and in that a hub (43) extending

10 from a distal side of said needle flange (44) is addition-
ally part of said collar (42a).
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’ NO.41S  PRa3/@as
> +65 =
2 @2/15/36r; 1g’f‘uf'ﬂe o RS2 PARRY, 2 382> T 6hgi t udi nal el evation of an al ternate
tructure for gripping a needle for retrac- tion, showing a proximnsl _
ortiron of a needle within a Luer coupling,: together Wi th a d| st al tlp of a

eedl e extractor; Figure 10 is a side view of eTh hcexMth
he i nvention which prevents forward noverment of the plu
eedle i s wthdrawn; ™ Figure 11 is a side view sh drawn
| unger .of Figure 10; and Fi gure 12 shows anot her ver5|on 0
nvention. - Referring first to Figgge 1, an inproved hypodermc

yringe 10 of the subject invention I ncl udes a plunger as- senbly 12
| irdable within a barrel 14 to | E nse nedi ca-_ tion by neans of _a hole

xt endi ng thro 8, (1844 1°F R&BF | Cloimg,3drneed| e
ssenbly 1‘32i.no¢1adég charactn:ized in t.hat said proximal po:i:;on of

said needle subassembly (16, 43, 44) includes a ridge (64)
formed to resist slippage when a tengile forece is applied
S to said proximal portion of gaid needle (16).

40. The hypodezmic syzinge (10) of one of Claime 31, 32
or 33 characteriged in that a sealant is applied within an
anaular space betwsen said needle (16) nnd. 8said neadls hub

41. The hypodermic syringe (10) of Claim 31 character-
ized in that said attachment portion (20) of said neeadle
attachment coupling (20, 51) and said mating portien (46)

.+ of said needle hub (18) are engageable by relative rotation
5 4in a firat direction and disengageable by relative zotation
in a direction opposite said first direction; and in that
sald needle (16) and said needle hub (18) are teogether at-
tachable and removable from a distal end of said naeedle
attachment coupling (16, 51), from outside aaid barzel
10 (14).

42. The hypodermic ayringe (10) of Claim 31 £urther

- characterized by plunger travel limiting means {72, 74) for

stopping outward motion of said plunger (12) beyend said
distal end of gaid barrel (14).

43. A syringe (100) having a barrxel (10Z) and a plung-
er (104) characterized by expanding means (106) radially
held within said barrel (102) while said plunger (104) is .
positioned within said barrel (102), said expanding means
5. (106) being expanded over an and (108) of said barrel (102)
upon withdrawal after a certain distance of said plunger
(104) fxom eaid barrel (102), thereby inhibiting ze-
positioning of said plunger (104) within said bazrrel

(102).
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eedl e 16 and-a—kuer—hub—t8—by Whi ch the needle is remov- ably attached to = -
hr eaded hol e 20 at the iensl;\ lac@nd of bar- rel 14. Luer hub 18 incl udes . o

| ongi tudinal l'y o rnal flutes 21, which aid in gripping needle
assenbly 17 for n : E
Luer connection.

uired to engage or disengage the thread- ed
ly 17 may al sosge pro- vided with a sheath
(not shown), extending around the nee- dle 16”and attachable to hub 18 to
protect health care personnel fromcontact the sharp distal point 2la of
the needle. Flutegs?]l MRy @y33ngRIACARO )N BENALLINOUBS SihpBdteriGed by
| ongitudinally within t% shéath"t Qgrmt ge ro;atlon af, t he needlg
assenbly wi t hoBE2PEmpfil é)t L h. ePf"Erﬁb— rapats o5 5iad PrHI R et &)
el ongated sli dférdf maidnbagrep- (P02 temwEid ceanttdirs dishdantg. end, an
i nward extending nee- dle extractor 26, and an el astoneric piston 28 which

- tend di sk sh d di stal d ti 30 of sli 22, .and d
ex: tends over a di sk shaped i stal and portipn 30 6 $hid5 22 o2t 2L QUM

ized by expanding means (106) radially held within said
barrel (14, 102} while said needle assembly (l2 and 17,
104) is positioned within said barrel (14, 102), said ex-
5 panding means (106) being expanded over a proximal end
(108) of said barrel (14, 102} upon withdrawal after a cer~-
tain distance of said needle assembly (12 and 17, 104) from
sajd barrel (14, 102), thereby inhibiting re-positioning
of said needle assembly (12 and 17, 104) within said barrel
10 (14, 102). '

44. The syringe (100) of claim 45 characterized by
‘means - (120) to limit the withdrawal of-said needle assem- -
bly (12 and 17, 104) from said barrel (14, 102) to said
certain distance.

45. The syringe of claim 1 further characterized by an
extrxactor (26, 126) moveable within said barrel (14, 122)
to be connected with said needle assembly (17, 128) and to
withdraw said needle assembly (17, 128) into said barrel
5 (14, 122), and by means (132, 134) to indicate the ap-
N proaching connection between said extractor (26, .126) and
needle assembly (17, 128) as said extractor (26, 126) moves
towards said needle assembly (17, 128).
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Flgure 2 shows syringe 10 as ready-to dispense.ned- ication 34 through
needle 16. This nedication 34 may have. been drawn through needle 16 froma
vial, “not 'shown, as plunger &Ssenbly 12 was noved to the gosition shown
near t he prOX|naI end 36 of barrel  14. Alternatively, the nedi-

13" cation 34 may have been supplied to a he%gth'care facility

ABSTRACT

A hypodermic syringe (10) permits a needle (16) to
be fully retracted into the cylindrical cavity of the sy-
ringe barrel (14) following injection of medicine into a
patient. The needle (16) is held on the distal end of the

5 barrel (14) by an attachment hub (43), which includes an
:.nternal abutment surface to prevent outward movement of
the needle (16). Inward movement of the needle (16) is
prevented by an expandable restriction (51) of a distal
barrel (14) opening, extending between the cylindrical cav-

10 ity and the distal end of the barrxel (l4). Needle (16}
includes a flange (44) held between the internal abutment
surface of hub (43) and the expandable restriction (51).
The distal end of the plunger (12) is fitted with a needle
exﬁracﬁor (42), which, when depressed, grips the proximal

15 end of the hub (43) and expands the expandable restriction
(51) so that the needle (16) and flange (44) are pulled
into the cylindrical cavity of the barrel (14) as the
plunger (12) is pulled outward. :

is Sheet Has Been Reﬂlaced

\\Illlll AW



as part of the syringe package. El astomeric piston 28 forns a seal around
the internal cylindrical surface 37 of barrel 14, so that pressure may be
"built up Within the cyl- inder interior of barrel 14 by sliding plunger
assenbly 12 toward distal end 38, as required to dispense the nmedica- tion
34 through needle 16, w thout substantiall/ldeakage of the nedication 34 past
pi ston 28. A nore detailed view of the relationshi ps anong stide
22, elastoneric piston 28, and needle extractor 26 is also provided in the
cross-sectional view of Figure 4. Elastoneric piston 28 is essentially a
hol  ow cylindrical structure having a |large hole in one end, through which
ditstal end portion 30 of slide 12 is inserted, and a small- er hole in the
opposite end, through which flange 31 of needle extractor 26 is inserted.
The elastic properties of piston 28 produce a clanmping action to hold
flange 31 against end portion 30. Alternatively, needle extractor 26

) R
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may bBe‘secured to end portion 30 by a suitable adhesive or nay be nolded as
a part of the slide 22 and end portion 30 assenbly. Since the proxi mal end
surface 40 of flange 31 is slanted relative to the axis of hub portion 42
of ex- tractor 26, hub portion 42 is slanted, at an acute angle to the

| ongi tudi nal axis of barrel 14, when fl ayge 31 and end portion 30 are held
together in this way. The manner by which needle 16 is attached to
barrel 14 is shown particularly in Figure 3. A nmetal, or other hard
material, collar 42a, including a hub 43 and a flange 44, is fastened to a
proxi mal end of needle 16, preferably by a swagi ng procedure or an
adhesive, to forma needl e subassenbly. Needle assenbly 17 is fornmed when
hol e 45a in

fl e 16 extends

'.‘. acent 25

1% 21

Luer hub 18, being pushed through this hole 45a un- til
t hrough hub 18, with a distal side of flange 44 against
abutynent surface 45 of the 5a

21a 2417
51 Al 43 g
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hub.” * . o . 14 ~_ Asealant in
preferably added to the annul ar space bet ween needl e 16 and the internal
surface of needle re- ceiving hole 4 ? The need for this formof sealing
exi sts because, while it is neither Tetessary nor desirable to produce a
tight fit between needle 16 and: hub 18, it is
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necessary to establish a partial vacuumw thin syringe 10 as pl unger
assenbly, 12 is pulled outward to fill the sy- ringe with nedication 34.

Furt hér, necessary to establish hydraulic pressure within syringe 10 as
plunger 12 is sub- sequently pushedgigpward to inject the medication 34 into
a patient. Thus, there is a need to prevent the inward | eak- age of air, or
the outward | eakage of nedication, through the space between needle 16 and
hub 18. However, it is necessary that the sealing agent does not
permanently bond to the needle. , Several different types of sealants
may be used to seal needle 16 and hol e 45a. For exanple, a ‘heavy grease,

such as a petroleumjelly may be used for the sealant, as:can a-nunmber of

room t enperature vulcanizing5€RTV) silicone adhesives, or}yieldable medi cal
adhesi ves, such as the progupt available as x Light Weld #190-M
Fl ange 44 includes an anped:gf: shoul der preyenti
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out ward novement_of needle 16 by contaet—wth an afij aceIEPﬂmEBnﬁkEB'bslt mengG
surtace 45 of | LuerRERIACED $SHEETHUb 18Ci ncljudes, a1{g;";)§s,v ge806, @ paged .2
conventional t{ff eastriprigagpagedgf.| emgeeds, ~shaped a ,.ag ; @é-%ga o
si des, which epggages(san i pigenind.. whmead 248 t hin Q a% i ag d..; .....
barrel 14. |rr;¢1’hﬂ SvMeY) :pesdl.e..awgestl .17 i s ren rac tenéd, tg ™ tolp %el """""
14. A nunber |-pf i fd erepageﬂee'dl&:;ﬂgscem...b i &s caﬁgi Gvi detfEF G- T
| nterchangeably »@“%?h’v‘z’%aimf..t..h.l...S.,...rmn.n.e..r ..... th SULRAREER KB *"@'

I)

varying, for exdmy RC S RENEE N g EHEEGRE &a&%d&e%@ﬁu

Thus, while the nee e re rac alure I's pro- by neans 1ch will
be expl ai ned, the attachnent of the wneedle to the syri nge barrel is -

achi eved by conven- trmaal ifvensiochhielgbethtouaehgpodelkidic @9&&@@% Ofand

al lowi ng at t aghrent £19m.94kTide fhe 4t e Sk %y&é‘&eéﬁé”%ynngé hav-
ing a needle which may be retracted into the cyliddrical
cavity of the barrel following use.

A typical hypodermic syringe includes a transparent
cylindrical bai:'rel, generally open at a. proximal end, a
plunger assembly movable within the barrel to dispense med-
ication, and a needle' assembly removably attached to the
barrel at a distal end by means of a locking mechanism,
such as Luer locgk. Dpuring usage, medication is sealed
within apen side of the barrcl by means o[ a zubber piston
slipped over the distal end of the plunger. At the distal
end of the syringe, sealing is accomplished through a seal-

~ant, such as an epoxy resin, extending between the outer
surface of the needle and the lock hub carrying the needlXe.
This sealant, and the locking mechanism fastening the nee-
dle assembly to, the barrxel, are also used to transmit the
force, which may be as high as several pounds, required to
insert the needle into the patient’s body and to remove the
needle after the injection process is complete. ’

‘The applications of hypodermic syringes within a
health care facility require the availability of syringes
varying particularly in needle length and diameter, and in
the dosage capacity of the barrel. To satisfy this need,
needles and the remaining' portions of syringes are made
commercially availabla hath as assemblod units, aud av sep-
arate units allowing the attachment of a selected one of
the various needle assemblies to a selected one of various
barrels. The Luer lock fittings used to fasten the needle
to the barrel form a basis for common, interchangeable
parts, , _

' It is thus desirable that any improved design for
hypodermic syringes should include the capaﬁility of
switching needles among the syringes. It is even more de-
sirable that any improved design for hypodermic syringes
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15- rel. In fact, conventional needl e assenblies, w thout pro- vision for
"need e retraction, can be attached through this conventional connection to
syringe barrel 14 built in accor- dance with the present invention, and
needl e assenblies 17 built in accordance with this invention can be
attached to conventional syringe barrels. If parts nmade in accordance with
this invention are assenbled with conventional parts

2
should be capable of using standard needle assemblies, and
that the new needle assemblies ghould ba usable in satandard
syringe barrels.

Modern medical practice dictates that, in ozrder ta
eliminate a possible sourca of cantagious disease, hypader~
miec syringes arse used anly once. There is a growing con-
cern, even when syringes ara discarded immediately aftar
use, that health care workers may be accidently stuck by a
bypodermic needle which Ras been used in the treatment of a
patient having a serious communicakle disease, such as AIDS
or hepatitis. Used hypadermic needles have hecome an espe-
cially dangerous form of waste mataearxial, posing a danger to
anyone handling trash frem a health caze facility and to
anyone whe might come into contact with such material after
it bas been dumped, and requiring special puncture zesis-
tant containers for dispeail. - ,

Anothexr problem commonly associated with discarded
hypaedermic syringess is thair potential use by drug abusers,
wha scometimes search waste material from health facilities

' for such devices.  This practice cbviously carries a sig-
nificant riak of infecticn to thede drug usecs and &c othe
ers they may subssguantly contact. -

: Conventicnal hypodezmic syringes included an inwazd
axtending ring near the proximal opening of the barrel,
which forma a stop, preventiag the inadvertent zesmoval .of
the plunger from the barrel. However, this ring is geaer-
ally not rigid enough to prevent the daliberats, surrepti-
tiocus removal of the plunger, as by a drug abuser,

Onae prior art salutien ta the aforementioned prob-
lams has been to enclose the needle in a sheath manually
slipped aver the needls end befora and aftsar use of the
syringe. However, this technique etill expase¢ health
wozrkers to the risk of being stuck with an infected needls
as the eheath is slipped on, particularly when the needle
is not properly aligned with the sheath cpening. Furthezr-
more, this technique does nathing ta render the syringe
u4aeless to a drug abuser.
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in either of these ways, the needle retraction feature will not be
opecative, but the syringes can still be used and di sposed in conventi onal
ways. This is a particular advan- tage to a health care facility, with an
i nventory of con- ventional needles and syringes, in the process of
convert- ing to the use of syringes having the needle retraction feature.
Thi s needl e attachnent arrangenent of the subject invention offers
particul ar advant ages, of ease of use and intérchangeability with
conventional parts, over the ar- rangenents shown, for .exanple, in US.

Patent 4,826,484 to HabRfenRlr Bhridd 2R EbrutiRhfll foMide DE R RROAL 1M a

tight fitting QoggefroT |n§]d .the ﬁgrrel ggV|Lx. Thlsrneedle agtighq%pt

arrangenent oPXPREETGHLE. PTeAkiRg Gheoreaflefron hba BX 4088 PRE

arrangenent s véedfor @hdde ethis SprBatdurat sisd, §3519008dt diDebucuimber of

|4i |74Z,£ 82? 10 fQYeh Yard £4ePlfefds, [ OndbéChrel sti112Wee B3P Bldalivali-ake

’ tages to this procedure. First, the broken needles are not.

necessarily enclosed in a way permitting their subsequent
safe handling, and second, the additional handling of used
needles by health care workers' in the process of breaking
the needles may increase the risk of their being accidently
stuck by an infected needle. '

One attractive solution to the aforementioned prob-
lems is in providing a syringe/needle assembly in which the
needle may be retracted into the barrel of the syringe af-
ter use, so that the needle is held in an enVeloBe formed
by the barrel during disposal. The patent literature in-

" gludes descriptions of devices of a first general type, in
which a needle is fastened to a needle carrier which trav-
els axially within the barrel. In its distal position, the
carrier holds the needle ieady for use at the distal end of
the barrel. After the plunger assembly is moved to the
distal end of the barrel, after dispensing the desired med-
ication, the plunger assembly engages and locks onto the
needle carrier. When the plunger assembly is subsequently
withdrawn and returned to the proximal end of its travel, -
the needle is carried with the plunger until it is com-
pletely enclosed within the barrel. At this point, the
syringe ready for proper and safe disposal. Examples of
syringes of this type are found in U.S. Patent 4,710,170,
issued to Haber et al on December 1, 1987; in U.S. Patent
4,790,822, issued to Haining on December 13, 1988; and in
U.S. Patent 4,883,471, issued to Braginetz et al on Novem-
ber 28, 1989. a

In the prior art devices, the needle is fastened to
the needle carrier by conventional means. For example,
needle may be fastened to a Luer lock hub, which, in turn,
is screwed onto a threaded hole forming internal surfaces
in the needle carrier. Thus, syringes of this kind have
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whi ch require that the needl e assenbl'y nust be screwed into a threaded
hole, or into a quick release fastener, within the distal end of the
barrel, frominside the barrel cav- ity. Duri-ng the process of
handl i ng syringe 10 before~an injection is given and during the process of
di spensi ng nedi cation 34 by neans of injection, needle 16 is held by the
distal end of barrel 14, since flange 44 cannot pass through the smaller
di amet er distal opening of channel 50 provided at the distal end of
coupling 51 of barrel 14. Thus, flange 44 provides an annul ar shoul der on

each side, the advantage of being capable of using standard needle
' assemblies of the types widely available for syringes not
incorporating the safety feature of needle retraction. 1If
the syringe is provided with its needle carrier at the dis-
tal position, an interchangeable needle may bé screwed into
the syringe from the distal end, in the conventional man-
ner. . However, the barrels of syringes of this type, of
necessity, have relatively large openings at their distal.
ends, to accommodate the motion of the needle, together
with a pbrtion of the needle carrier as it is retracted
into the barxel. This large opening, in turn, significantly
increases the complexity and cost of the device by requir-
ing fluid tight sealing around the outside of the needle
carrier, so that medicine can be dispensed througﬁ\the nee-
dle without leakage out of the distal end of the syringe.
Furthermore, the needle carrier of the prior art
devices occupies a significant portion of the axial length
of the barrel. The conservation of distance along this
length is especially important in a syringe having a re-
tractable needle because the space is needed for storage of
the needle after use. Conventional syringes are built to
particular sizes for convenient handling and use, as well
as for various barrel capacities for medication. For exam-
ple, the barrels of typical syringes having either three
cubic centimeter and five cubic centimeter capacities are
about 2.5 inches in length, with the difference in capacity
being accomplished by varying. the diameter. A typical Jong
needle extends 1.5 inches from the end of the Luer hub to
which it is attached. Including this hub, the length of
the needle assembly is about 2.125 inches. - Thus, the use
of a needle carrier of the prior art. requires lengthening
the barrel beyond the length nééessary for handling and
capacity, thereby decreasing the ease and familiarity with
.which the syringe is handled and further increasing its
costs of manufacture and distribution.
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166 serving in the transm ssion of any thrust forces in either direction,
whi ¢ch may occur at the needle during the injec- tion process.

Referring again to Figure 2, an injection is given to the patient in the
conventional way, by noving plunger assenbly 12 through the cylindrical
interior of barrel 14. As plunger assenbly 12 nears the distal end of
barrel 14, distal tip 52 of the hub 42 portion of needle extractor 26
contacts funnel shaped internal surface 54 of sbarrel 14. As noted above,
needl e extractor 26 is maintained out of alignment with the axi's of channel

50 by means of the N rhe devxce of U.S. Patent 4,883,471 to Braginetz et
al mounts the needle carrier in a second piston. After the
medication is dispensed, vent ports are opened by rotating
a cap at the distal end of the syringe, so that the atmo-
sphere is allowed to enter the syringe at the distal end of
this second piston. The retraction of the piston, with the
needle, is then accomplished by the differential pressuxe
established as the plunger is withdrawn. However, rotating
the cap in this way presents the health care worker with
the inconvenience of an extra step in the process.

The patent literature also describes devices of a
second general type, in which the needle assembly is loaded
into the syringe barrel from inside the barrél,\to stick
outward through a relatively small opening in the distal
end of the barrel. After the injection of medicine by

" means of the plunger assembly, the needle assembly is at-
tached to the distal end of the plunger assembly to be re-
tracted into the syringe barrel as the plunger assembly is
pulled back toward the proximal end of the barrel. '

While syringes of this type address the concerns

- expressed above relative to the use of a separate needle
carrier, they lack the important ability to use conven-
tional needle assemblies, which are adapted to be screwed
into place using Luer couplings from outside the distal end
of the barrel. In addition, if interchangeable needles are
to be used in any way on the syringes, they'must be at-
tached by relatively difficult or complex means within the.
barrels. Further, by changing a needle through the barrel,
the sterility of the barrel can be violated. _

Some devices of this second general type, in which
the needle is loaded from inside the barrel, include cou-
plings between the needle assemblies and the distal ends of
the barrels, which are connected and disconnected by the
rotation of the needle assembly within the barrel, being
described, for example, in U.s. pPatent 4,507,117, issued to
Vining et al on March 26, 1985; in U.S. Patent 4,675,005,
issued to DeLuccia on June 23, 1987; in U.S. Patent
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gagenent between slider end portion 30 and extractor flange 31. However,

t he, angl e of funnel shaped surface 54 is suf- ficient to ensure that tip 52
is guided into alignnent with channel 50 with continued notion of plunger
assenbly 12 into barrel 14, .when tip 52 in contact with surface 54.
Referring again to Figure 3, the distal end of cou-. pling 51 is slanted
slightly inward and has a series of inward exkendi ng slots 56 at a narrowed
portion 60 of chan- nel 50, separating the distal end of coupling 51 into
plu- ral segnents 58. When extractor tip 52 is brought into engagenent

w th needl e halh743,, 83l0gt 4 sbtiedr € oSiGl0gelrO etealc@w addyB Y, bHgAXt Lactns.26
and permt th NS feebbhe :di | .en f | jyn 1 «t hg,fl e of
t he seg- nment ga%pl?'o?rfe gggtsaéer’fgssﬁ%tast&GSl%'Fﬁg%Lebgpaaln&'gnhg%ﬁ}éegf'ng')r?'tésoe’%

only occurs adndxt iRclUoS -t Pptenti 4, PB6uB k3, | hesnedctaBlaledIfsdr etorlo®nat
the extreme doanabargn®@2df tH8D; neghle DeLuccia, Alter, and Blake III

teach the use of threaded screw connections, Vining and
Gloyer uses quick release, quarter turn types of connec-
tion. Vining also describes means for providing the sy-
ringe, before use, with the needle retractéd for safe han-
dling. A disadvantage of these syringes is the additional
requirement that the plunger must be twisted after an in-~
jection is given, before disposel of the syringe with the
needle assembly in a retracted position. This twisting is
needed to engage the needle assembly to the plunger assem-
bly, and to disengage the needle assembly from the distal
end of the barrel. However, this requirement places a bux-

. den on health care workers in an emergency situation, and
can be expected to result in a failure to properly retract
needles in some units before disposal. '

Other devices of this in which the needle is loaded
through the barrel interior include means for engaging the
proximal end of the needle assembly with a mechanism ex-
tending from the distal end of the plunger assembly as the
plunger mechanism reaches the distal end of its travel in
dispensing medicine through the needle. Such devices are
described, for example, in one of the embodiments of U.S.
Patent 4,675,005 to DeLuccia; in one of the embodiments of
U.S. Patent 4,692,156 to Haller:; and in U.S. Patent
4,804,370, issued to Haber et al on February 14, 1989. In
this Haber device, the needle extends outward through a
small hole at the distal tip of the syringe barrel. The
proximal end of the needle is provided with a flange, and
the plunger assembly is provided with & needle capturing
receptacle which engages this flange as the plunger assem-
bly is moved to the distal end of the barrel, so that the
needle is subsequently retracted into the barrel as the
plunger assembly is withdrawn. |
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Thus, thrust forces required for the'insertion of a portion of needle 16
intp the patient are provided through the abutnent of needle flange 44 and
the ends 61 of seg- nments 58 prior to the separation of segnents 58. Thi s
structure provides a particul ar advantage over the prior art, for exanple,
in U.S Patent 4,826,484 to Haber et al, which requires that the thrust
forces to be provided through a tight fit between the needl e and a di stal
hole in the barrel, which fit is nuch nore prone to failure than

While such devices are operable without reﬁuiring
the additional step of twisting the plunger after medicine
is dispensed, they are still inconvenient to use, when com-
pared to conventional syringes, because they do not accept
conventional needle assemblies, and because, -if it is nec-
essary to install any type of needle assembly, the instal-
lation procedure is relatively complex and would violate
the integrity of the sterility. | . .

An important consideration in the design of a hypo-
dermic syringe is the ability of the device to tranamit
axial forces to the needle from the barrel and plunger.
Forces as high as several pounds may be required, both to
insert the needle into the patient, and to withdraw the
needle from the patient during the process of giving an
injection. If the néedle is to be retracted into the bar-

. rel of the syringe, means must be provided to prevent this
retraction during the insertion of the needle into the pa-
tient, due to the necessary application of force to the
needle as it is-insexted.

In the devices having needle assemblies connected
to the barrels with screw threads or quarter turn fasten-
ers, to be disconnected by rotation of the plunger after
the medication is dispensed, these fasteners prevent prema-
ture retraction of the needle. These devices are shown,
for example, in U.S. Patents 4,507,117, 4,675,005,
4,747,830, 4,919,652, and 4,986,813, While this method of
holding the needle in place Iduring injection is quite ef-
fective, the disadvantages of requiring the performance of
the additional manual rotation step and non~standard compo-
nents remains. |

- In those devices having means for engaging the
proximal end of the needle assembly with a mechanism ex-
tending from the distal end of the plunger aslsembly, the
connection between the needle and the barrel must be strong
enough to hold the needle in place as it is inserted into
the patient. Further, the needle must subsequehtly be
pulled directly out of this connection for retraction.
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17 the abutting structure of ends 61 against flange 44. Wth the
structure of the present invention, sufficient force to deflect segnents
58 outward is applied at the very end of the inward novenent of pl unger
assenbly 12, long after the needle is fully inserted in the patient and at
the-time the medicine is di spensed. - Further, the di sengagenent of
the abutting struc- ture of ends. 61 against ¢l ange 44 i s acconplished by
de- flecting segnents 58 arranged to extend as cantilever springs. This
structure has the significant advantage of requiring very |ow deflection
forces conpar @bttho athehdms actriana reae Beadmpldishest hye agplyfenpréawranial
For exampl e, igbrdd StPatas! AeddfleB22 irh Huhdl NdevhBBsabuk! | ngs sundeast

are  provided aggantey of, SPOY1 S SeRE R4S AL LS $8®an aperture
within a deformable tapered mounting post, which deforms to
slide through a passage in the barrel during retraction.
In other devices, as shown, for example in U.S. Patents
4,804,370 and 4,826,484 to Haber et al., the needle is re-
tained by a tight fit within a distal hole of the barrel.
This means that, for reliable operation, the force which
must be applied for needle retraction, to overcome the at-
tachment between the needle and the barrel, must be greater
than the highest force expected during the insertion of the
needle into the patient, together with a safety factor ap-
plied to cover variations in the process of manufacturing
the syringe. If the needle is to be retracted during with-
drawal from the patient, this force must be even higher.
The requirement to apply such a large force places a sig-
nificant burden on health care personnel and creates a po-
tential danger to the patient. _

The device described in U.S. Patent 4,710,170 to
Haber et al includes a needle carrier which is held in
place within the barrel by means of a quick release fas-
tener. After the dispensing of medication is completed,
the plunger is manually rotated to release the carrier from
engagement with the barrel. Thus, a requirement to perform
an additional step is placed on health care personnel.

- The device described in U.S. Patent 4,790,822 to
Haining includes a needle carrier which is held in place at
the distal end of the barrel by opposing shoulders extend-
ing inward from the interior of the barrel. As the plunger
is moved to the distal end of the barrel, a piston at the
distal end of the plunger forces these shoulders apart,
releasing the carrier to return with the plunger.

The patent literature also describes apparatus for
causing the needle to be rotated transversely, about its
attachment to the plunger as it is retracted into the bar-
rel, to point toward a side of the barrel. This is done to
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wal | of the syringe barrel, so that this wall -nust be de- flected. outward
around all sides of the shoulders before the needle can be retracted with
a needle carrier. As shown in Figure 4, when the notion of plunger
assenbly 12 toward the distal end of barrel 14 has been conpl eted, distal
tip 52 of needle extractor 26 has noved through channel 50 to engage needl e
hub 43 for the retrac- tion of needle 16. At tfyis position, a wedge shaped
gap 63 exists between proxi nal surface 40 of flange 31 and distal end 36 of
slide 22 resulting fromneedl e extractor 26 being guided into channel 50.
Tip 52 has a tpbeventshapddentadh di glélibdodts mesdnsiom) d8. tFee needle

expansi on of Coupbhol the &1L 1] gaﬁéeail eRdOb WA Hltrdl P 57 means
enl arges the op enln 0

n to clear t neter o
fl ange 44, so ?#a? Bﬂethe yﬂﬂérréPW' d |{ﬁ 5?FeV°ggﬁmth%%e fea-
subsequent pultung pfoyl desefuidearidafatds tfior haradshpreiddradind ndr&8dh odiéhe
barrel using QoL "GofEEPS, and goes another step toward preventing the

subsequent use of the syringe by drug abusers. For exam-~
ple, U.S. Patent 4,804,370, issued to Haber et al on Febru-
ary 14, 1989, describes needle capturing receptacle’ with
legs, for capturing a flange at the proximal-end of the
needle. Two of the legs are shorter than the others, so
the needle is rotated transversely as it is retracted. As
described in U.S. Patent 4,986,813 to Blake IXI et al, a
syringe includes a fitting fastening the needle assembly to
the distal end of the plunqéfffor retraction with a slot,
extending inward from one side of the fitting, which is
allowed to expand as the needle is fully retracted; throw-
ing the needle out of alignment with the longitudinal axis
of the plunger. _ _

Blake FIX alsco describes the use of stopping sur-
faces extending into the barrel near its proximal end, an-
gled to prevent removal of tﬁe plunger from the barrel,
whilg allowing its assembly into the barrel as the syringe
is fabricated. Such surfaces make it particularly diffi-
cult for a drug user to take the syringe apart to make it
again operable or to retrieve the needle.

Thus, while the feature of needle retraction can be
accomplished in a number of ways, the methods proposed in
the prior art for providing this feature all have various
disadvantages. What is needed is apparatus for providing
needle retraction without substdntially increasing the size
or length of the syringe, as required when a separate nee-
dle carrier is employed, and without requiring the perfor-
mance of an additional step, such as the rotation of the
plunger, by health care personnel.  Since health care fa-
cilities must carry a relatively large inventory of differ~
ent sizes and types of syringes and needles, it is desir-
able that an improved syringe should accept the removal and
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24. As shown in Figures 3 and 4, as needle 16 is about to be
retracted fromthe patient, it is held by flange 44 abutting agai nst

abut ment surface 45 of Luer hub 18. Thus, as cylinder 14 is pulled
rearward, needle 16 noves with cylinder 14 due to the abutnent of flange 44

agaknst Luer :
10

attachment of needles in the standard way; from outside the
distal end of the barrel. It is further desirable that the
needle be releasibly held in place by positive means, such
as a latch or movable abutting surface, rather than by re-
‘liance on a tight fit, Also, since conventional hypodermic
syringes are low cost jitems used in large gquantities by
health care facilities, it is particularly desirable that
the feature .of needle retraction should be provided by a
mechanism which is inherently simple and low in manufac-
turing cost. ' In particular, any improved syringe ideally
will use existing syringe parts or slight modified parts so
that existing mold tooling can be used.
In accordance with one aspect of the invention,
there is provided a hypodermic syringe including a con-
- tainer for ejecting fluid having an internal cavity between
~a fluid ejecting end thereof and a proximal end thereof.’
The container also has a piston assembly having a seal end
"movable from the proximal end to the fluid ejecting end to
eject fluid and..retractable towards the proximal end. The
syringe further includes a needle attachment assembly af-
fixed to the fluid ejecting end of the container, the nee-~
dle attachment assembly having a hollow first column with
an opening extending therethrough in fluid communication
with the cavity. The column is tapered inward at a distal
end thereof and has a plurality of slits from the distal
end thereof towards the container separating a plurality of
segments at the distal end. In addition, the syringe in-
cludes a needle subassembly, including a needle with hole
extending axially therethrough, and a needle flange affixed
remote from one end of the needle. A second hollow column
extends from the flange towards the one end and is sized to
fit within the first column opening such that the end of
the segments are juxtaposed to one surface of the flange.
- The needle subassembly further includes means juxtaposed to
the other side of the flange for holding the needle subas-
sembly .on the attachment assembly column. Finally, the sy-
ringe includes needle extractor means, including a third
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hub 18. Wth this structure, the needle retraction feature is included in
syringe 10 without significantly, if at all, increasing the length of the
parts subsequently nmoved into the interior of barrel 14, as seen in Figure
6. Thus, it is not necessary to increase the length of barrel 14, be- yond
the-normal | ength of barrel 14, which already is suff- icient to hold
needle 16 itself. A syringe with the size arld | engt h of a.conventi onal
syringe can be thus provided with the needle retraction feature using nost

eXi Sting partge11bd L1EnACY grfsixea RY ehie Ry A0 4o 90406 Bladl-/©
to the use o separgte nee rrier, g unt ed nove |

syri nge barr]:-:-‘l’f%yl i ng ’FBr j'@(a ?%gl UGS ”F%‘ferﬁ'%e 4°’F§8r§?6 to

Haber et al, ﬂhéﬁéosZEnterHathng;ramdcbnﬁm&,Aﬁﬂ tsepRAratiewt thet segments
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the flange. The third column further is sized such that
the interior thereof grabs the second column and the needle
assembly, including the flange is retracted through the
first column upon retraction of the piston assembly.

Preferred embodiments of the subject invention are
hereafter described with'specific reference being made to
the following Fiqures, in which:

Figure 1 is an exploded Lsometrlc view of a hypo-
dermic syringe built in accordance with the present inven-
tion; o

Figure 2 is a longitudinal elevation of the syringe
of Figure 1, being shown as ready to dispense medication;

' Figure 3 is a fractional longitudinal cross-
sectional elevation of the needle attachment portion of the
syringe of Figure 1;

Figure 4iis a cross-sectional elevation similar to
Figure 3, shown with the needle engaged for retraction into
a barrel of the syringe;

Figure 5 is an elevational view of the proximal end
of a needle of the syringe of Figure 1; :

Figure 6 is a cross-sectional elevation similar to
Figure 2, shown with the needle fully retracted after dis-
pensing medication. _

Figure 7 is a fractional 1longitudinal cross-
sectional elevation of a proximal portion of a barrel of a
conventional hypodermic syringe, showing a plunger of the
syringe pulled outward against a ring used to prevent inad-
vertent removal of the plunger from the barrel;

Figure 8 is a cross-sectional elevation similar to
Figure 7, showing an improved form of the ring of Figure 7;
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unnecessary to seal around the |arge di aneter of a separate needle carrier.
It .is desirable to renove needle 16 fromthe pa- tient by pulling plunger
assenbly 12 while pushing cylinder assenbly 14 in order to maintain the
distal end of cylinder assenbly against the skin of the patient as needle
16 is drawn into cylinder 14. Referring to Figure 5 needle re- traction
usi ng plunger assenbly 12 may be acconplishe& y providing needl e hub 43
with one or nore ridges 64 to in- crease the thrust force which can be

applied to extract needg@rdbawilsh@ulsdiAaldiid TP VeslevtLaA! b@N
as- senbly 26_and jneedl e 16, Ln Figure o, needl.e 16 is shown ﬁéeggkng -
t hr ough an opﬁﬂnﬁ¥g§%3ﬂ1ﬁliﬁﬁ 'H%g%ng hulF=4PRIE%i 1 ¢ PRY ﬁﬂé? rac
communi cat i ontigneughowihpgope proFiseli porsddine of a Meastimtwifhin 4| inge 44
and hub 43 mﬁ&‘ob@liﬂ??' t8gath¥rf QLERda a8i 8t RBT €iPfoNeghBedbe EXtLAGEOLLNE
'nter- nal surface of poxtlachgr shul 44 88 égoogeaprs%\gi%%de Wdetul with
the invention which pteventg forward movement of the plung-
er after the needle is withdrawn; . _
. Figure 11 is a side view showing the withdrawn
plunger of Figure 10; and _

Figure 12 shows another wversion of the invention.

Referring first to Figure 1, an improved hypodermic
syringe 10 of the subject invention includes a plunger as-
sembly 12 slidable within a barrel 14 to dispense medica-
tion by means of a hole extending through a needle, 16 with-
in a needle assembly 17. This needle assembly 17 includes
needle 16 and a Luer hub 18 by which the needle is remov-

- ably attached to threaded hole 20 at the distal end of bar~
rel 1l4. Luer hub 18 includes longitudinally extending ex-
tornal flutes 2?1, which aid in qripping needle assembly 17
for rotation as.}equired to engage or disengage the thread-
ed Luer connection. Needle assembly 17 may also be pro-
vided with a sheath (not shown), extending around the nee-
dle 16 and attachable to hub 18 to protect health care
personnel from contact the sharp distal point 2la of the
needle. Flutes 21 may also engage internal grooves extend-
ing longitudinally within the sheath to permit the rotation
of the needle assembly without removing the sheath. Pluay-
er assembly 12 includes an elongated slide 22 having grip-
ping means 24 at its proximal end, an inward extending nee-
dle extractor 26, and an elastomeric piston 28 which ex-
tends over a disk shaped distal end portion 30 of slide 22,
and around a flange 31 of extractor. 26.

Figure 2 shows syringe 10 as ready to dispense med- -
ication 34 through ucedle 16. This medication 34 may have
been drawn through needle 16 from a vial, not shown, as
plunger assembly 12 was moved to the position shown near
the proximal end 36 of barrel 14. Alternatively, the medi-
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riddges, or reliance can be made on the ridges 64 of the hub 43 pressing
into the relatively soft interior of plastic extractor hub 42.

19 The techni que of using plunger assenbly 12 to with-. draw
needl e 16 has the advantage of providing an additional
13

cation 34 may have been supplied to a health care facility
as part of the syringe package. Elastomeric piston 28
forms a seal around the internal cylindrical surface 37 of
barrel 14, so that pressure may be built up within the cyl-
inder interior of barrel 14 by sliding plunger assembly 12
toward distal end 38, as required to dispense the medica-
tion 34 through needle 16, without substantial leakage of
the medication 34 past piston 28.
A more detailed view of the relationships among
+ slide 22, elastomeric piston 28, and needle extractor 26 is
also provided in the cross-sectional wview of Figure 4,
Elastomeric piston 28 is essentially a hollow cylindrical
structure having a large hole in one end, through which
distal end portion 30 of slide 12 is inserted, and a small-
er hole in the opposite end,- through which flange 31 of
needle extractor 26 is inserted. The elastic properties of
piston 28 produce a clamping action to hold flange 31
against end portion 30. Alternatively, needle extractor 26
may be secured to end portion 30 by a suitable adhesive or
may be molded as a part of the slide 22 and end portion 30
assembly. Since the proximal end surface 40 of flange 31
is slanted relative to the axis of hub portion 42 of ex-
tractor 26, hub portion 42 is slanted, at an acute angle to
the longitudinal axis of barrel 14, when flange 31 and end
portion 30 are held together in this way.
The manner by which needle 16 is attached to barrel
14 is shown particularly in FLgure 3. A metal, or other
hard material, collar 42a, including a hub 43 and a flange
44, is fastened to a proximal end of needle 16, preferably
by a swaging procedure or an adhesive, to form a needle
subassembly. Needle assembly 17 is formed when needle 16
is subsequently inserted through a needle rxeceiving hole
45a in Luer hub 18, being pushed through this hole 45a un-
til needle 16 extends through hub 18, with a distal side of

flange 44 against an adjacent abutment surface 45 of the
hub. '
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measure of safety, in that the needle is imediately re- tracted directly
into"a safe position. On the other hand, the technique of w thdraw ng the
needl e by pulling on cyl- inder 14 may be easier to perform since it is
fully con- sistent with conventional syringes and the nedical person- nel
do not have to change the way in which syringe 10 is traditionally used. In
the latter traditional case, needle 16 is drakth into barrel 14 after it is
fully renoved fromthe patient, as explai ned above. The net hod of

attachnent between extractar, 26 .and needle.16 0 % in
simplicity of use ovetrp‘ aeeaq'r?e Jds po’:fe,efe c??’lé'xaar?{pcfeg %L?g?@gatggh?ggﬁ §¥5605
to DeLuc- ci abekwpen gueedie Gl6yandetthe intemmakssurfage 4f cheadieme-
4,986, 813 to BedkAnd holle @lsa.Whirld heddi £6rt BRi&EOFSrmt b€Nsehlifg Bhiaear

after nmedicatjon_is dispensed, to dis-. age the needle fromithe ringe
barrel and toPENGIEEA (VRELE i ol thoBpLERaL. neckadkiy fox iiirantd’ ¥
produce a tight fit between needle 16 and  -hub 18, it is

necessary to establish a partial vacuum within syringe 10
as plunger assembly 12 is pulled outward to fill the sy~
ringe -with medication 34. Furthex, necessary to establish
hydraulic pressure within syringe 10 as plunger 12 is sub-
sequently pushed inward to inject the medication 34 into a
patient. Thus, there is a need to prevent the inward leak-
age of air, or the ocutward leakage of medication, through
the space between needle 16 and hub 18. However, it is
necessary that the sealing agent does not permanently bond
to the needle. '_

Several different types of sealants may be used to
seal needle 16 and hole 45a. For example, a heavy grease,
such as a petroleum jelly may be used for the sealant, as
can a number of.room temperature vulcanizing (RTV) silicone
adhesives, or yieldable medical adhesives, such as the
product available as Dymax Light Weld #190-M. '

Flange 44 inaclndes an anmnlar shemlder preventing
outward movement of needle 16 by contact with an adjacent
internal abutment surface 45 of Luer hub 18, Luer hub 18
includes, at its proximal end, a conventional thread engag-
ing flange 46, shaped as a disk with truncated sides, which
engages an internal thread 48 within threaded hole 20 of
barrel 14. 1In this way, needle assembly 17 is removably
faotcned to barrel 14. A nunbe:r ol diffessul ncedle assewn
blies can be provided for interchangeable attachment in
this manner, with such needle assemblies varying, for exam-
ple, in the length and diameter of the needle.

Thus, while the needle retraction feature is pro-
vided by means which will be explained, the attachment of
the needle to the syringe barrel is achieved by conven-
tional means, through the use of a Luer connection allowing
attachment from outside the distal end of the syringe bar-
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As- shown in Figure 6, after plunger assenbly 12 has been conpl eted
withhdrawn to its initial position as seen in Figure 2, needle 16 is
conpletely enclosed within barrel 14. As the tip 2la of needle 16 clears
the proxi mal end of opening 50, the clanping action of elastoneric piston
28 on flange 31 of extractor 26 tends to bring proximl end sur- face 40 of
flange 31 into-contact with distal end flangejg0 of slider 22, thereby
rotating needle 16 transversely, to point toward a side of barrel 14. |[f
pl unger assenbly 12 is subsequently pushed inward, into barrel 14, tip 2la
of needle 16 wel. dikpifaeti wonventipral snpddke aEbles o witghout pro-

preventing it syilgildH ﬁ&ﬁoﬁééelérré&ﬁ§§f10N¢edhﬂ be htﬂd@wéd(ﬁﬁﬁdughﬂtmiﬁed

Lgf?ngﬁggfrlﬁern]ttlégbﬂff FEURS ?q({ 6§Q§|sg§§gg I14 ?u%%% g@rlﬁég by

a drug abuser dafmas wﬁ%motbe au9sgatenpwey§donasanéegpedﬂeeﬁﬁ JKes 1

exani ni ng built in acoordance with thie invention can be attached to

) conventional syringe barrels. Xf parts made in accordance

with this invention are assembled with conventional parts
in either of these ways, the needle retraction feature will
not be operative, but the syringes can still be used and
disposed in conventional ways. This is a particular advan-
tage to a health care facility, with an inventory of con-
ventional needles and syringes, in the process of convert-
ing to the use of syringes having the needle retraction
feature. _ o "

This needle attachment arrangement of the subject
invention offers particuiar advantages, of ease of use and
intexrchangeability with conventional parts, over the ar-
rangements shown, for example, in U.S. Patent 4,826,484 to
Haber et al, in which a needle must be pressed into a ;ight
fitting hole from inside the barrel cavity. This needle
attachment arrangement of the subject invention offers ad-
vantages over the arrangements of, for example, U.S. Pat-
ents 4,675,005 to DeLuccia, 4,747,830 to Gloyer et al,
4,919,652 to Alter et al, and 4,986,813 to Blake III et al,
which require that the needle assembly must he sarewed jnto
a threaded hole, or into a quick release fastener, within
the distal end of the barrel, from inside the barrel cav-
ity. : .

During the process of handling syringe 10 before an
injection is given and during the process of dispensing
medication 34 by means of injection, needle 16 is held by
the distal end of barxel 14, since flange 44 cannot pass
through the smaller diameter distal opening of channel 50
provided at the distal end of coupling 51 of barrel 14.
Thus, flange 44 provides an annular shoulder on each side,
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the differences between Figures 7 and'8. Figure 7 shows a

20 -<«cross-sectional view of the proxinmal portion 66 of a con- ventional
syringe, with a conventional plunger 68 pulled outward, so that a flange 70
of plunger 68 rests against an inwardly extending ring 72. Wile this

arrangenent is ade-
- 16

serving in the transmission of any thrust forces in either
direction, which may occur at the needle during the injec-
tion procesas.

Referring again to Figure 2, an injection is given
to the patient in the conventional way, by moving plunger
assembly 12 through the cylindrical interior of barrel 14.
As plunger assembly 12 nears the distal end of barrel 14,
distal tip 52 of the hub 42 portion of needle extractor 26
contacts funnel shaped internal surface 54 of barrel 14.
As noted above, needle extractor 26 is maintained out of
alignment with the axis of channel 50 by means of the en-
gagement between slider end portion 30 and extractor flange
31. However, the angle of funnel shaped suxface 54 is suf-
ficient to ensure that tip 52 is guided into aligument with
channel 50 with continued motion of plunger assembly 12
into barrel 14, when tip 52 in contact with surface 54.

Referring again to Figure 3, the distal end of cou-
pling 51 is slanted slightly inward and has a series of
inward extending slots 56 at a narrowed portion 60 of chan-
nel 50, separating the distal end of coupling 51 into plu-
ral segments 58. When extractor tip 52 is brought into
engagement with needle hub 43, slots 56 are sized t6 re-
ceive hub 42 of extractor 26 and permit the expansion of
the distal end of coupling 51 by the flexure of the seg-
ments 58 formed between slots 56. The expansion of seg-
ments 58 only occurs as extractor tip 52 is brought into
the narrowed portion 60 at the extreme distal end of chan-
nel s0.

Thus, thrust forces required for the insertion of a
portion of needle 16 into the patient are provided through
the abutment of needle flange 44 and the ends 61 of seg-
ments 58 prior to the separation of segments 58. This
structure provides a particular advantage over the prior
art, for example, in U.S. Patent 4,826,484 to Haber et al,
which requires that the thrust forces to be provided
through a tight fit between the needle and a distal hole in
the barrel, which fit is much more prone to failure than
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guate to prevent inadvertent renoval of plunger 68 fromthe syringe, it is
not -difficult for a drug abuser to renove the plunger. |In the structure
shown in Figure 8, on the other hand, an inproved ring 74 may alternately
be pro- vided, with a slanted surface 76 facilitating the insertion of

pl unger 68, as required in the assenbly of the_ syringe, while a relatively
flat annul ar surface 78 prevents renoval of thé7plunger af ter disposal of
the syringe. In this way, it is made particularly difficult for a drug

abuser to re- BN JRAHIAYNIR it Gl NoRACESSS &P &Qﬁﬁﬂkefﬂﬁhqewghhi Nwith

cylindrical sur%%p%tiy. Tst,fth surreptiti,ous di.Sassem. hly ~an

reassembly of tHe SYTiITgetieo&hs: QF inventliony,sy g force to

structure for é@ﬁ&ﬂﬁQKFQEmﬁﬂﬁsJ&thpewardcﬁera@@lisdshﬁMth@ Vegyr end, of

the Figure 9 siraeii o St S Snbyerafedinly 137 1806 R2%R: ke

42a, includingngeﬁégdﬁé %Hgigolgﬁﬁrgeﬁeéal@xPIBﬁSéeEE,a“d at the time the
medicine is dispensed.

Further, the disengagement of the abutting struc-
ture of ends. 61 against flange 44 is accompliéhed by de-
flecting segments 58 arranged to extend as cantilever
springs. This structure has the significant advantage of
requiring very low deflection forces compared toc the those
required by the structure of the prior art. For example, in
U.S. Patent 4,790,822 to Haining, the abutting surfaces are
provided as parts of shoulders extending inward from the
wall of the syringe barrel, so that this wall mdst be de-
flected outward around all sides of the shoulders before
the needle can be retracted with a needle carrier.

As shown in Figure ¢4, when the motion of plunger

lassembly 12 toward the distal end of barrel 14 has been
completed, distal tip 52 of needle extractor 26 has moved
through channel 50 to engage needle hub 43 for the retrac-
tion of needle 16. At this position, a wedge shaped gap 63
exists betweon proximal surface 40 of flange 31 and distal
end 36 of slide 22 resulting from needle extractorx 26 being
guided into channel 50. Tip 52 has a tubular shape, which
tightly holds needle hub 43. The expansion ‘of coupling tip
58 with the insertion of extractor tip 52 enlarges the nar-
rowed opening 60 of channel S50 to clear the diameter of
flange 44, so that needle 16 may be retracted into barrel
14 wigh the subsequent pulling of plunger assembly 12 to~
wards proximal end 36 of the barrel using gripping means
24. '

As shown in Figures 3 and 4, as needle 16 is about
to be retracted from the patient, it is held by flange 44
abutting against abutment surface 45 of Luer hub 18. Thus,
as cylinder 14 is pulled rearward, needle 16 moves with
cylinder 14 due to the abutment of.flange 44 against Luer
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I s attached to a needle 16, preferably using a swagi ng pro- cess, between a
di sttal needl e portion 82 and a relatively short proxinml needle portion 84.
Needl e hub 80 is di- rected toward di stal needle portion 82. Luer hub 18
in- cludes an enlarged cavity 84, into which needle hub 82 ex- tends when
di stal needle portion 82 is fully inserted through needl e receiving hole
45a. An abutting surface 45 of Luer hub 18 trapsmts thrust forces to a

di stal side of needle flange 44 when needle 16 is withdrawn froma pa-
tient. Proximal needle portion 84 may include a series .of ridges 64 to

i ncrease the hatcaswi eittanHia agpucedray ehber acledld ddtrextianct feasndte

16. Hol e 86 wyihiy ?\nctl\ﬂie[a)r n tag%g éf TRt %.tﬁ('ohlﬁ o1 %ﬂﬁcagﬂéru d;h& ofy B4-

As noted abovE& w respec rot at e
transversel y &3CFeARMI |"ch‘=be7fq1'@ mﬁe‘ﬂ’%rp?’éﬁ%eG“QPFgP%Y maved intRe.

Referring nowthe Rimptdrtor of barrel 14, as seen in Figure 6. Thus, it
is not necessary to increase the length of barrel 14, be-
yond the normal length of barrel 14, which already is suff-
icient to hold needle 16 itself. A syringe with the size
and length of a conventional syringe-'can be thus provided
with the needle retraction feature using most existing
parts. In this regard, a particular advantage is gained
relative to the use of a sepérate needle carrier, slidably_
mounted to move in a syringe barrel cylinder, as shown, for
example in U.S. Patents 4,710,170 to Haber et al, 4,790,822
to Haining, and 4,883,471 to Braginetz et al. Further, the
needle holding structure of the present invention makes it

© unnecessary to seal around the large diameter of a separate
needle carrier.

It is desirable to remove needle 16 from the pa-
tient by pulling plunger assembly 12 while pushing cylinder
assembly 14 in order to maiamtain the distal end of cylinder
assembly against the skin of the patient as needle 16 is
drawn into cylinder 14. Referring to Figure 5, needle re-
traction using plunger assembly 12 may be accomplished by
providing needle hub 43 with one or more ridges 64 to in-
crease the thrust force which can be applied to extract
needle 16 without breaking the bond between retraction as-
sembly 26 and needle 16. In Figure 5, needle 16 is shown
extending through an opening 88 in flange 44 and hub 43
permitting fluid communication through the opening 80 in
needle 16. Alternatively, flange 44 and hub 43 may be inte-
grally formed as a part of needle 16; Further, the inter-
nal surface of extractor hub 42' may also be provided with
ridges, or reliance can be made on the ridges 64 of the hub
43 pressing into the relatively soft interior of plastié
extractor hub 42. '
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21> 10 and 11, a syringe 100 having a barrel ‘102 and a plunger ~ 104 from
whi ¢h a needle 105 is held, is shown which.in- cludes a spring clip 106 to
al so prevent the needle from being exposed or reused after initial usage.
Clip 106, which has a spring bias radially outward, is held |ongitu-
dinally between a plate 108 and the proxi mal end of the

_ 19

The technique of using plunger assembly 12 to with-
draw needle 16 has the advantage of providing an additional
measure of safety, in that the needle is immediately re-
tracted directly into a safe position. On the other hand,
the technigque of withdrawing the needle by pulling on cyl-
inder 14 may be easier to perform, since it is fully con-.
sistent with conventional syringes and the medical person-
nel do ‘not have to change the way in which syringe 10 is
traditionally used. In the latter traditional case, needle
16 is drawn into barrel 14 after it is fully removed from
the patient, as explained above.

The method of attachment between extractor 26 and
needle 16 offers an advantage in simplicity of use over the
methods of, for example, U.S..Patents 4,675,005 to DelLuc-
cia, 4,747,830 to Gloyer et al, 4,919,652 to Alter et al,

. and 4,986,813 to Blake III et al, which require the rota-
tion of the plunger after medication is dispensed, to dis-
engage the needle from the syringe barrel and to engage it
to the plunger.*

As shown in Figure 6, after plunger assembly 12 has
been completed withdrawn to its initial position as seen in
Figure 2, needle 16 is completely enclosed within barrel
14. As the tip 2la of needle 16 clears the proximal end of
oéening 50, the clamping action of elastomeric piston 28 on
flange 31 of extractor 26 tends to bring proximai end sur-
face 40 of flange 31 into-contact with distal end flange 30
of slider 22, thereby rotating needle 16 transversely, to
point toward a side of barrel 14. If plunger assembly 12
is subsequently pushed inward, into barrel 14, tip 2la of
needle 16 will dig into funnel shaped surface 54 of barrel
14, preventing its later exposure or reuse. Needle 16 is
thus totally enclosed in a manner permitting its safe han-
dllng and disposal.

A further refinement in preventing the surrepti-
tious disassembly of the syringe by a drug abuser after
disposal may be employed, as. best understood by examining
the differences between Figures 7 and 8. Figure 7 shaows a
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ptston head 110 and radially by the interior 112 of barrel 102. 1In the
conmpressed position,. seen in Figure 10, clip 106 is generally in the
shape of a conpressed U and has a pair of |ips 114 biased agai nst the

i nner surface 112 of barrel 102. . As seen in Figure 11, after the
handl e 116 of plunger 104 is fully renoved, the lips 114 of clip 106 ra-
dially expand to cover the end 118 of barrel J§2. In this position, clip
106 prevents the re-depression of handle 116 and the re-exposure of needle
105. An inward extending ring 120 may be included to-prevent outward
movenment of pkuwogersieeticamldesiond befl theéehprespmell poritiiguy c68. ofCa pods,

pecause Of tNgeRRLIGNLC EPEL é'OQLEhera?OEonbéneﬁéhéy gesedst Gl 148

around ring 120 during hdr wal of %n fg pIun er is held

firmMy in the°B&§PrdV|8ﬁ qﬁP@Grg 19 gﬁ@P€8§ BPed tcﬂn

Sy- ringe 10010wardlgxpa$mmdimb wdeey §2L05While this arrangement is ade-
quate to prevént inadvertent removal of plunger 68 from the
syringe, it is not difficult for a drug abuser to remove
the plunger. In the structure shown in Figure 8, on the
other 'hand, an improved ring 74 may alternately be pro-
vided, with a slanted surface 76 facilitating the insertiom
of plunger 68, as rxequired in the assembly of the syringe,
while a relatively flat annular surface 78 prevents removal
of the plunger after disposal of the syringe. In this way,
it is made particularly difficult for a drug abuser to re-
move the plunger to gain access to a needle held within
cylindrical surface 37. Thus, the surfeptitious disassem-
bly and reagssembly of the syringe may be prevented.

An alternative structure for attaching needle 16 to
extractor 26 is shown in Figure 9, with like numerals being
used to designate parts with like functions. 1In the Figure
9 structure, a needle subassembly 79 is formed when a col-
lar 42a, including a needle hub 80 and a needle flange 44,
is attached to a needle 16, pteferably using a swaging pro-
céss,_between a distal needle portion 82 and a relatively
short proximal needle portion 84. Needle hub 80 is di-
rected toward distal needle portion 82. Luer hub 18 in-
cludes an enlarged cavity 84, into which needle hub 82 ex-
tends when distal needle portion 82 is fully inserted
through needle receiving hole 45a. An abutting surface 45
of Luer hub 18 transmits thrust forces to a distal side of
needle flange 44 when needle 16 is withdrawn from a pa-
tient. Proximal needle portion 84 may include a series of
ridges 64 to increase the force which can be applied by
extractor 26 to extract needle 16. Hole 86 thhin tip por-
tion 52 mates with proximal needle portion 84.

As noted above with respect to Figure 6, the needle
may be ratated transversely to prevent it being exposed or
reused after the initial usage. Referring now to Figures
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Ref erring now to Figure 12, another version of a syringe 122. the subject

I nvéntion is shown, in which a plunger 124 is a single nolded piece of
plastic sized to forma seal with the interior surface of a barrel 124. In
addition, an extractor 126 is formed at the distal end of plunger 124 to
interface wth a needle assenbly 128 simlar to needle assenbly 17 shown in
Figure 1. In using syringe 122, it qﬁg be necessary to aspi- rate a
liquid into syringe prior to dispensing that®*sanme liquid into the patient.
In aspirating the liquid, it is not desirable to grip the needle assenbly
128 and wi t hdloawnidt 11 nte0 B3aFimje 1D havlmgS,a WisirasPi 0 At ARG ah?luh did,

B A e R O s C el
cludes a spring clip 106 to also prevent the needle from
being exposed or reused after initial usage. Clip 106,
which has a spring bias radially outward, is held longitu-
dinally between a plate 108 and the proximal end of the
piston head 110 and radially by the interior 112 of barrel
102. In the compressed position,. seen in Figure 10, clip
106 is generally in the shape of a compressed U and has a
pair of lips 114 biased against the inner surface 112 of
barrel 102. | | -
As seen in Figure 11, after the handle 116 of
plunger 104 is fully removed, the lips 114 of c¢lip 106 ra-
dially expand to cover the end 118 of barrel 102. "Yn this
position, clip 106 prevents the re-depression of handle 116
and the re-exposure of needle 105. An inward extending
ring 120 may be included to prevent outward movement of
plunger 104, as described with respect to Figure 8. Clip
106, because of the spring construction thereof, is easily
compressed to slide around ring 120 during the withdrawal
of plunger 104. Thus, plunger is held firmly in the posi-
tion  shown in Figure 11, thereby preventing reuse of éy~
ringe 100 or re-exposure of needle 105.
Referring now to Figqure 12, another version of a
syringe 122 the subject invention is shown, in which a
plunger 124 is a single molded piece of plastic sized to
form a seal with the interior surface of a barrel 124. In
addition, an extractor 126 is formed at the distal end of
plunger 124 to interface with a needle assembly 128 similar
to needle assembly 17 shown in Figure 1. :
In using syringe 122, it may be necessary to aspi-
rate a liquid into syringe prior 'to dispensing that same
~liquid into the patient. In aspirating the liquid, it is
not desirable to grip the needle asgembly 128 and withdraw
it into barrel 124. Thus, when aspirating the fluid,
plunger 122 should not be depressed entirely, such that ex-
tractor 126 grips the hub 130 of needle assembly 128. 1In
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22 ‘qrder to forewarn the user, one or nore dinples 132 may be fornmed on
extractor 126 at a position such that when ex- tractor 126 enters the |uer
connector end of barrel 124, dinples present an resistance to further
depression at a position just prior to extractor 126 engagi ng hub 120. The
resi stance woul d be a signal to the user of syringe 122 to cease applying
force to plunger 124 and begin aspirating the22 quid. After dispensing the
liquid, the user of sy-
order to forewarn the user, one or more dimples 132 may be
formed on extractor 126 at a position such that when ex-
tractor 126 enters the luer connector end of barrxel 124,
dimples present an resistance to further depression at a
position just prior to extractor 126 engaging hub 120. The
resistance would be a signal to the user of syringe 122 to
cease applying force to plunger 124 and begin aspirating -
the liquid. After dispensing the liquid, the user of sy-
ringe 122 may depress plunger 124 with more force after
noticing the resistance due to dimplés 132 in order to
overcome the rxesistance and cause extractor 126 to engage
needle assembly 128, as described above.

An alternative to dimples 132 would be an inward
facing ring 134 positioned on the interior surface of bar-
rel 124. While both dimples 134 and ring 136 are shown in
Figure 12, in practice, only one of these elements would be
used. ) ) ' _

While the invention has been described in its pre-
ferred forms or embodiments with some degree of particulax-
ity, it is to be understood that this deséription has been
given only by way of example and that numerous changes in
the details of construction, fabrication and use, including
the combination and arrangement of parts, may be made with-
out departing from the spirit and scope of the
invention. .
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riﬂgé 122 may depress plunger 124 with nore force after_noticing the

resistance due to dinples 132 in order to overcone the resistance and cause
extractor 126 to engage needl e assenbly 128, as descri eﬂTRelﬂxd An
alternative to dinples 132 would be an inward facing ri ed on
the interior surface of bar- rel 124. \Wile both dinpl 136
are shown in Figure 12, in practice, only oge of these elenents mnu

used. . Wil e the inventi'on has been descrlbed inits pre- ferred
forms or enbodi nents with sone degree of particular- ity, it is to be

under st ood t hat Tlhé semmatwrbmsmaew@m dnl whiiphan excedseiye and
that nuMer oS SIGPARSok HHIVL ABIEL S Ala SRR WHCHRinelrlid T ADANT USe

i ncluding t ran enen be nade wth- out
departing from the splrlt and scope of the |nvent|on
1. A syringe (10) having a barrel (14) 1nc1ud1ng a luer

tip (50) and a needle assembly (17) detachably mounted on
said luer tip (51), characterized by said needle assembly
(17) including a hub (43) receiving said luer tip (51) and
a needle (16) slidably positioned within said hub (43) and
a flange (44) mounted thereon, said flange (44) being cép-
tured between said hub (43) and said luer tip (51) to immo~
bilize said needle assembly (17).

2. The syringe (10) of claim 1, characterized in that
said luer tip (51) further includes a coupling opening (50}
extending therethrough and the distal end (61) of said luer
tip (51) being expandable from a constricted position,

" wherein at least a distal portion of the coupling opening
(50) is smaller than said needle flange (44), to an ex~
panded position, wherein the coupling opening (50) is larg-
er than said needle flahge (44) .

3. The syringe of one of claims 1 or 2, further charac-
terized by an extractor (26) moveable within said barrel
(14), said extractor (26) including at a distal end thereof

. a needle coupling (4ij to connect said needle assembly (17)
to” said extractor (26) and a release face (52) to expand
said luer tip (51) of said barrel (14}.

4. The syringe of claim 3, further characterized in
that the expandable distal end portion (61) of said luer
tip (51) being segmented.

. S. The syringe of claim 2, further characterized by an
extractor (26) moveable within said barrel (14), a distal
tip of said extractor (26) having a release face (52)
smaller in diameter than said coupling opening (50) and

W e e e
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CLAI VB5: 23 '1. A syringe (10) having a barrel
(14 including a luer tip (51) and a needle assenbly (17) detachably

nmounted on said luer tip (51), characterized by sai d needlmissneeniBéer Heplaced
including a hub (18) receiving said luer tip (51) and a nee l”!ﬂ“ IL

slidably positioned within said hub (18) and a flange (44)
needl e (16), said flange (44) being capturedaietween said h
| uer tlp (51) to inmobilize said needle assenbly (17).

Sai d
larger in diameter than said flange (44¢) and a needle cou~
pling (42) at a distal end of said extractor (26} to con-
nect said needle assembly (17) to said extractor (26).

6. The syringe of claim 5, further characterized in
that said needle coupling (42) is disposed on said extrac~
tor (26) with respect to said release face (52) such that
when said needle assembly (17) is coupled to said extractor
(26), said needle flange (44) is sufficiently proximate to
said release face (61) that-said expandable distal tip will
not engage said flange (44) as said needle assembly (17) is
withdrawn through the qoupling opening (50).

8. The syringe of claim 6, further characterized in
that the expandable distal end portion (61) of said luer
- tip (S51) is segmented.

9. A syringe and detachable needle assembly combination
(10} having a barrel (14) including a luer tip (S51) and an
internally threaded locking skirt (20) around said luer tip
(51}, said needle assembly (17) including a hub (18) and a
needle (16), said hub (18) including a distal end, an open
proximal end receiving said luer tip (51) and locking ears
(46) extending outwardly from said hub (18) to engage said
internal threads (48) of said locking skirt (20) to detach-
ably lock said hub (18) to said barrel (14}, characterized
by a coupling opening (50) extending to a radially expand-
able distal end (61) of said luer tip (51) and said needle
(16) having a flange (43, 44) mounted thereon, said needle
(16) being slidably positioned through the distal end of
said hub (18) with said flange (43, 44) being captured be-
tween said hub (18) and said luer tip (51) to immobilize
said needle (16) against axial movement.

10. The syringe and needle assembly combination (10) of
Claim 9 further characterized by said expandable end (61)
of said luer tip (51) having a constricted position wherein
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2.~ The syringe (10)—of—claim-l—characterized in that said luer tip (51)
further includes a coup I|n o] en|n (50) ext endi ng t herethrough and a
distal end (61) of s&ﬁ pass ‘? bei ng expandabl e froma constricted
position, wherein at | portlon of the coupling opening (50) is
smaller than said need to an expanded position, wherein the
coupling opening (50) is Iarger than said ne&&dl e flange (44). 3. The

" syringe of one of clains 1 or 2, further characterized by an extractor (26)

end thereof  AneSeneERr oh ot 14 5 SPRELEH, BB Eas (3010 MIRSE Poigp® O
sai d extract She( Zdamgier Qfelséaée Hlange 343 + & Ox Pt %‘&l??‘ﬂ’%%‘i‘efll BogsT) of
said barrel ¢3iéh whéreithetifd/rdidife tdxr C&ﬁl €ha, cbuplhiay dperdtier (sef e
o ot o PI88eL hat IneALaRRLLL 8e (Qd1aCh1285¢ (48] 4P, (244 bY an
extractor (26) moveable within said barrel (14), said ex-
~ tractor (26) including, at a distal end thereof, a needle
coupling (42) to connect said needle (16) flange (43, 44)
to éaid:extracto: (26} and a release face (52) to expand
said luer tip (51) of said barrel (14) to said expanded
position when said needle (16) flange (43, 44) is coupled
to said extractor (26).

11. A needle assembly (17), for use with a medical de-
vice (10) having a luer end. (50) for sealable, detachable
connection to said needle assembly (17), having a hub (18)
_including a needle passage (45a) extending from a distal
end thereof and a luer tip passage extending.from a proxi-
mal end thereof, said hub (18) having a proximal abutment
(45) within the. luer tip passage (46) characterxized by a
needle (16, 44) including a flange (44), said needlei(ls,'
44) being slidably positioned through the needle passage
(45a) of said hub (18) with said flange {44) abutted

. against said proximal abutment (45) of said hub (18).

12. The needle assembly (17) of Claim 11 further char-
acterized by said needle (16, 44) having a coupling (43)
thereon for connection to an extractor (26) of said medical
device (10) adapted to pull said needle (16, 44) from the
needle passage (45a) of said hub (18).

13. The needle assembly (17} of Claim 11 further being
characterized in that said luer, -tip passage of said hub
(18) 1is configured to position said flange (44) between
said abutment (45} of said hub (18) and the distal end of
the luer end (50) of a medical device (10) to which said
needle assembly (17) can: be attached. |
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5. "The syringe of claim2, further characterized by an ctor (26)
noveable within said barrel (14), a distal tip of said extractor (26)
having a rel ease face (52) snmaller in dianmeter than sai dThmsméﬂmgB&gﬁ 14331

(50) and larger in dianmeter than said flange (44), and a

(42) at a distal end of said extractor (26) to connect sal

(17) to said extractor (26). 26

6. The syringe of claim5, further characterized in that said needle

coupling 14. The needle assembly (17) one of Claims 11, 12 or 13
further characterized in that said abutment (45) of said
hub (18) is positioned in the luer tip passage of said hub
(18) such that when said needle assembly (17) is connected
to the luer tip passage of said medical device (10), said
flange (44) is captured between said abutment (45} of said
hub (18} and the d:.stal end of the luer end (50) of said
medical .device (10)

15. The needle assembly (17) of one of Claims 11, 12 or
13 further characterized in that sealant is within at least
a portion of ‘the needle passage (45a) of said hub (18)
about said needle (16).

16. A needle assembly (17) for use with a me&ical de-
.vice (10) having a luer tip (S51) and an internally threaded
locking skirt (20) around the luer- tip (51) for sealable,
detachable locked connection of such needle assembly (17)
to such medical device (10), said needle assembly (17) hav-
ing a hub (18) including locking ears (46) on the outside
of said hub (18) configured to engage the internal threads
(48) of the locking skirt (20) of the medical device (10}
to which said hub (18) may be connected, a needle passage
(45a) axially extending from a distal end of said hub (18},
a luer tip passage axially extending from a proximal end of
said hub (18) configured to receive -the luer tip (51) of
such medical device (10), and a proximally facing abutment
surface (45 at the distal end of the luer tip passage char-
acterized by said needle assembly A{17) including a flange
(44) and a needle (16), said needle (16) being slidably
positioned through the needle passage (45a) of said hub
(18) with.said flange (44) abutted against said abutment
surface (45) of said hub (18).
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(42) is disposed on said extractor (26) with respect to said release face
(52 such that when said needle assenbly (17) is coupled to said extractor
(26), said needle flan@us ced ent |y distant from said expandabl e
distal end (61) of sald I iﬁfhat sai'd expandabl e distal end (61)
wi |l I” not engage said fI I d needle assenbly (17) is wthdrawn
through the coupling opening (50) i nge of claim®6, further
characterized in that the expandable dlstal end (61) of said luer tip (51)
I s segnent ed. 9,.,Asyrin nd deta nee e

(10) having a bartdr € F) 3 ﬁ QEF r‘?” °?5 g'iﬁ‘ 'I%'n%.; ?ﬁ%é@%iged

t hr eaded |ockimgtb|artrtsa(:zb)na¢@lcmcj éﬁ)dhneera tqqnlq 9 b4 %be&h@%ﬁbnﬁpy

(17) includi r@oﬂn@éﬁ;éﬁ8}.oaaﬂ axteadter(1G5) odl cthbuhue_(ﬂ&)nh iedwicieng ( 1O )
s (46 o aPERal R AL PR REd1ET (1% 46 £hE hRElIRNBadEKyA0

ears (46) ext
(45a) of said hub (18).

_ 18. The needle assembly (17) of Claim 16 characterized
in that said luer tip passage of said hub (18) includes a
female luex taper.

19. The needle assembly (17) one of Claims 16, 17 or 18
characterized in that said luer tip passage of said hub
(18) is configured to position said flange (44) between
said abutment (45) of said hub (18) and the distgl end of
the luer tip (51) of the medical device (10) to which said

. needle assembly (17) may be attached.

20. The needle assembly (17) one of Claims 16, 17 or 18 _
characterized in that said abutment surface (45) of said
hub (18) is positioned in the luer tip passage of said hub
(18) such that when said needle assembly (17) is connected
to the luer tip (51) of the medical device (10), -said
flange (44) is captured between said abutment surface (45)
of said hub (18) and the distal end (61) of the luer tip
(51) of the medical device.

21. The needle assembly (17) ome of Claim 16, 17 or 18
characterized by sealant within at least a portion of the
needle passage of said hub (18) about said needle.

22. A syringe (10). having a barrel (14) with a hollow
interior (37) and a male luer tip (51) at a distal end of
said barrel (14), said luer tip including a coupling open=-
ing (50) extending therethrough characterized by a distal
end (61) of said luer tip (51} being expandable from a con-
stricted position wherein at least a distal portion of the
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sai d hub (18) to engage—internal—threads (48) of said |locking skirt (20) to
detathably | ock said hub_(18) to said barrel (14), characterized by a

coupl i ng opening (50) ex - emRepdadédal | y expandabl e distal end (61) of
said_luer tip (51) and sai having a flange (43, 44) nounted
t hereon, said needle (16) posi tioned through the distal end

of said hub (18) with said flange (43, 44) béBng captured between said hub
(18) and said luer tip (51) to immbilize said needle (16) against axi al

moverment.  1Qupiltd YdpdiiEndNfs Ofetl CaRsEOP! ¥haRNRI Rl d W2 0f & 3hM 9

further charactéerized by sai.d expandabl e distal end (61) of .,said rtip"
(51) havi ng gx?&ﬁ’éfﬁqdcp\é(f’%&f‘t i gﬁ‘?ﬁﬁé?eiﬂ“? h§°&pgﬁ‘}\§'[(ger)’8ﬁnt“ﬁ‘g céégﬁl ngs *
openi ng (50) liaggemalthan tthe dewinticarsdizm. of said flange (43, 44) and an
expanded position wherein the dianmeter of the coupling opening (50) is

| arger than the dianmeter of said flange 3,. 44)., and by an , extractor (26)

moveabl e within €di-d e &ringg (18, (Pfegéﬁi& i}ﬁ’)z'( patymat %}aﬁ@& iR shag .

di stal end t khecoéxpandabliee distplli nend (61) portion of said luer tip
(51) being segmented.

24. The syringe (10) one of claims 22 or 23 character-
ized by an extractor (26) moveable within said barrel (14),
a distal tip (52) of said extractor (26) having a release
face (42) smaller in diameter than said coupling opening
(50) in the expanded position of said luer tip (51) and
larger in diameter than said coupling opening {50} in the
constricted position of said luer tip (51). i

25. A syringe (10) -for use with a nneedle assembly (17)
having a hub (18) and a needle (16, 43 and 44) slidably
removable from said hub (18), a barrel (14) having a hollow
interior (37), and a male luer tip (51) at a distal end of
said barrel (14), said luer tip (51) including a coupling
opening (50} extending therethrough, characterized by, a
distal end of said luer tip (S51) being expandable from a
constricted position, wherein at least a distal portion of
the coupling opening (50) is smaller than a portion of said
needle (16, 43 and 44) attached to said barrel (14), to an
expanded position, wherein the coupling opening (50) is
larger than said needle (16, 43 and 44) attached to said
barrel (14). : '

26. The syringe (10 of claim 25, further characterized
by an extractor (26} moveable within said barrel (14), said
extractor (26) including at a distal end (S51) thereof a
release face (42) to expand said luer tip (51) of said bar-
rel (14).
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25~ (42) to connect said needle flange (43, 44) to said extractor (26) and

a release face (52) to expand said luer tip (51) of said barrel (14) to

sai d expanded position when said needle flange (43, 44) is coupis8htetkrs Bein®Replaced

extractor (26). 11. A needle assenbly (17), for use with a ne I

(10) having a luer end (50) for seal abl e, detachabl e connection

needl e assenbly (17), having a hub (18) incR@di ng a needl e passage a

extending froma distal end thereof and a luer tip passage (46) extending

Lo A o e g e epEansd’ 40\ nld Be "L e %87 O 4B, SRULIRALY
ized in that the expandable distal end portion of said luer

tip (51) is segmented.

28. The syringe (10) of claim 25, further characterized
by an extractor (26} moveable within said barrel (14), a
distal tip (52) of said extractor (26) having a release
face (42) smaller in diameter than said coupling opening
{50) and larger in diameter than any portion of said needle
(16, 43 and 44) that is removable from said hub (14) of
said needle assembly (17) mounted on said barrel (14), and
said extractor (26) having a needle coupling (42) at a dis-
tal end (52) thereof to connect said needle (16, 43 and 44)
to said extractor (26).

29. The syringe (10) of claim 28, characterized in that
said needle coupling (42) is disposed on said extractor
(26) with respect to said release face (42) such that when
said needle (16,. 43 and 44) is coupled to said extractor
(26), a portion of said needle (16, 43 and 44) that is
larger than the coupling opening (50), when said luer tip
(51} is in the constricted position, is sufficiently proxi-
mate said release face (42) that said expandable distal
luer tip (51} will not engage any removable portion of the
needle (16, 43 and 44) as the needle (16, 43 and 44) is
withdrawn through the coupling opening (50).

30. The syringe (10} of claim 29, characterized in that
the expandable distal end portion of said luer tip (51) is
segmented.

31. A hypodermic syringe (10). including a needle (16},
a barrel (14) having a generally cylindrical cavity (37)
extending inward from a proximal end thereof, a needle at-
tachment coupling (51) at a distal end thereof for attach-
ing said needle (16) to said barrel (14), and a plunger
(12) mounted to slide within said cavity (37), including a
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(46), characterized by a needle (16, 44) including a flange (44), said
needl e (16, 44) being slidably positioned through the needl e passage (45a)

of said hub (18) w th1aakkbefiz8B6a Reglatrd abut t ed” agai nst sai d proxi nal
The needl e assenbly (17) of Caim 11l

abut nent (45) of said h
further characterized b (16, 44) having a coupling (43)
t hereon for connection ctor (26)30f said nedical device (10)

adapted to pull said needle (16, 44) fromthe needl e passage (45a) of said
hub (18) 13, ,The_needl e assenbly (17) of Cla| 11 furt heg_being
character|zéﬂ@*?Ftﬁ%?’sﬁfﬁeFﬁ%F9t9$F%ﬁE£; f°§¥&??h&5 Q18? pis-
configured ttompo&28) oﬁomnlgfaasgﬂ:(r@)ertgztgmn@autbb&hnénca(mﬁy of said

14035 20376, 5k ke by W A (AN e e ok 442610
ing an attachment portion (20), a coupling open-
' ing (50) extending from said cavity (37), and a releasable
abutment (51); a needle hub (18) including a mating portion
(46) attached to said attachment portion (20) of said nee-
dle attachment coupling (20, 51), a proximal abutment sur-
face (45), and a needle receiving hole (45a) extending
therethrough from said proximal abutment surface (45) to a
distal end of said hub (18); a needle subassembly (16, 43,
44) including said needle (16) and a needle flange (44)
mounted between a distal portion of said needle (16). and a
proximal portion of said needle subassembly (16, 43, 44),
said proximal portion of said needle subassembly (16, 43,
.44) extending into said coupling opening (50), and said
needle flange (43, 44) extending outward between said prox-
imal abutment surface (45) of said needle hub (18) and said
releasable abutment portion (51) of said needle attachment
coupling (20, 51); and a needle extractor (26) extending
from a_distal end of said plunger (12), said needle extrac-
tor (26) including gripping means (42) for engaging said
proximal portion of said needle subassembly (16, 43, 44)
when said plunger (12) is moved to a distal end of said
cavity (37), said needle extractor (26) including release
means (42) for moving said releasable abutment (51) from a
blocking configuration, in which motion of said needle
flange (44) past said releasable abutment'(SI) is pre-
vented, to a released configuration, in which motion of
said needle flange (44) past said releasable abutment (S51)
is permitted.

;/ 32. The hypodermic syringe (10) of Claim 31 character-
ized in that said releasable abutment (51} includes a plu-
rality of segments (58) arranged around said coupling open-
ing (50), forming a restriction of said coupling opening
(50) to prevent passage therethrough of said needle flange

e
f
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14. The needl e assenbly (17) of one of O ains-
characterized in that said abutnent (45) of said hub (18) is p03|t|oned in-

the luer tip passage of said hub (18) such that Whgphes ssenbly
(17) is connected to the luer tip passage (46) of evice (10),
said flange (44) is captured between said abutnent hub (18)

and the distal end of the luer end (50) of $&id nedical device (10).
26 Substitute sheet - 20 Novenber 1998

(44); and in that a distal extractor tip (52) of said nee-
dle extractor (26) includes a tubular portion (42) having
an inner surface forming said gripping means (42), and an
outer surface forming said release means (42) by deflecting
said segments (58) outwaxd to permit passage of said needle
flange (44) through said coupling opening (50}).

33. The hypodermic syringe QIO).of Claim 32 character-
ized in that said segments (58) are formed as integral por-
tions of said barrel (14); in that said segments (58) are
separated by slots (56) extending inward from distal sur-
faces of said segments (58), in a longitudinal direction
along said barrel (14); and in that said segments (58) are
formed to block passage of said needle flange (44) in an
undeflected state.

34. The hypodermic syrihge {10} of one of Claims 32 or -

33 characterized in that said plungef (12) includes elastic
means (31) for holding said distal extractor tip (52) dis-
posed at an acute angle relative to a central axis of said
cavity (37) in that said cavity (37) is of sufficient
length to enclose said needle sub&ssembly (16, 43, 44) when
said proximal end of said needle subassembly (16, 43, 44)
is held by said gripping means (42); and in that said cav-
ity (37) includes, at a distal end, a funnel shaped surface
{54) extending inward to said coﬁpling-bpening {50} .

35. The hypodermic syringe (10) of Claim 34 character-
ized in that said needle extractor (26) includes a proximal
extractor surface (31) opposite said distal extractor tip
(52), said prokimal extractor surface (31) being inclined
relative to an axis of said distal tip (52); in that said
plunger (12) includes a plunger surface (30) extending per-
pendicularly to said central axis of said cavity (37}; and
in that said elastic means (28) holds said proximal extrac-

tor surxface (31) against said plunger surface (30}.
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15. The needl e assenbly—(17)—of one of dains 11, 12 or 13 further
characterized in that sealant is within at |east a portion of the needle

passage (45a) of said Thgsh Be lageeli d needl e (16). 16. A needle
assenbly (17) for use w u evice (10) having a luer tip (51) and
an i'nternally threaded MR 20) arqund the luer tip (51) for

seal abl e, detachabl e | ocked connection of sa@4d needl e assenbly (17) to said
medi cal device (10, said needle assenbly (17) having a hub (18) i ncluding

Focki g s (453l eyl 52Ul 101 LAY 9 LinglBts .,
| | | |-

Lo whiah oni EeRute 1Ehak 9ak8 Bentie: srtractennl £ ) 2 EutRer SEustidrE b
ext endi ng frexteacdterahubnd 42 saxidl anbegtBactar| fidangep (Sddsageaiki akky

ext endi ng f romRdedt OruiR! (63 théﬁ&ﬁ‘ln?u%étl@erpdﬂii&!l"cﬁ(ittafl réﬁ@k!ﬁ%ﬁ?ﬁe ot

Luer t1p (2,07 a| duraticial doviee U0 nd 9 o v Laclng, sbutr

sai d needl e tassetdt ysutfacen¢B Lyl being f £ ormed (s pantd of nexild cextbactegi d

needle (16) Piffe St37P! ¥nd in that said piston (28) includes an elas-
tic distal piston portion (28) extending around said ex-
tractor flange (31), with said extractor hub (42) extending
through an aperture in said distal piston portion (28),
with said distal piston portion (28) holding said proximal
extractor surface (31) against said plunger surface (30).

-

37. The hypodermic syringe (10) of one of Claims 31, 32
ox 33 characterized in that said needle flange \'(44) is
-formed as part of a collar (42a) secured in place on said
‘needle (16); and in that a hub (43) extending from a proxi-
mal side of said needle flange (44) is additionally part of
said collar (42a), said hub (43) forming said proximal por-
tion of said needle assembly (17). :

38. The hypodermic syringe (10) of one of Claims 31,. 32
or 33 characterized in that said needle flange (44) is
formed as part of a collar (42a) secured in place on said
needle (16), with a distal portion of said needle (16) ex-
tending. from a distal side of said collar (42a), and with a
proximal portion of said needle (16) extending from a prox-
imal side of said collar (42a), said proximal portion of
said needle (16) forming said proximal portion of said nee-
dle assembly (16, 43, 44); and in that a hub (43) extending
from a distal side of said needle flange (44) is addition-

- ally paxt of said collar (42a).

A ) O A This is ths repiacament sheet
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pesitibned through the needl e passage' (45a) of said hub (18) with said

fl ange (44) abutted agai nst said abutnent surface (45) of ial_d,_hub_(_:LS}_/’
17. The needl e assenbly (17) of Caim 16, characterized in that sai d needl e '

(16) has a coupling (43) thereon for connection to an extrau:moshet
medi‘cal device (10) adapted to pull said needle (16) fromth
passage (45a) of said hub (18). 18. The needl e assenbly (1
characterized in that said luer tip passage of said hub (18) |nc udes a
femal e | uer taper. 19. The needl e assenbly (17) of one of Cains 16, 17

or 18 characterized in that said |uer ti33 passage of said hub (18) is
configured to position said flange (44) between said abutnent surface (45)

of said hub (:l!g). aquccll %;ggimsdto%lnlgnng%%c (10) of ane of Claias 31,
32, or 33 charactarized in that said proximal portion of
gaid needle subassembly (16, 43, 44) includes a ridge (64)
farmed ta resist slippage when a tensila forece is appliad
te said proximal portion of said needle (16).

40. The hypcdezrmic syringe (10) of one af Claimse 31, 32
or 313 characterizaed in that a2 ssalant is applied within an
annular space betwsen said needle (156} and said needla bub
(18). T

41. The hypodermic syringa (10) of Claim 31 character-
ized in that said attachment portican (20) of said needle
attachment coupling (20, 351) and said mating portien (66)
of said needle hub (18) are engageabla by relative rotatien
if a first direction and disengageable by relative zostatioen
in e dirsction oppesite said first directica; and ia that
sald needle (1§) and said nsedle hub (18) ars together at-
tachable and removable from a distal and of said needle
attachment ecoeupling (18, S1), €£rom outside said barzel

14} .

42. The hypodermic ayringe (10) of Claim 31 <£urtkar
characterized by plunger travel limitiang means (72, 74) for
stappiag cutward motion of said plunger (12) beyond said
‘discal end of said barrel (14). '

43. A syringe (10Q) having a barxzel (10Z) and a plung-
er (104) characterized by expi.uda'.ng means (106) radially
held within said barrel (102) while said plunger (104) is
positicned within eaid barrel (102), said expanding means
(106) being expanded aver an and (108) of said barrsl (102)
upon withdrawal after a cartain distance of said plungex
(L04) £from said barrel (102}, <thereaby inhibiting re-
positioning of asaid plunger (104) withia said barzel
(102). : -
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27 of the |uer tip{—'&ﬁmmwce (10) to which said needle

assenbly (17) may be att C ‘iﬂsBeen RBlacdhe needl e assenbly (17) of one of

Clainms 16, 17 or 18 c that said abutment surface (45) of
said hub (18) is posit er tip passage of said hub (18) such
t hat when said needle a S conneg ed to the luer tip (51) of

t he nmedi cal device (10), sai d flange (44) |s aptured bet ween sai d abut nent
surface (45) of said hub (18) and a distal end (61) of _
44. The syringe (100) of claim 43 characterized by

means (120) to limit the withdrawal of said plunger (104)
from said barrel (102) to said certain distance.

45. The syringe (100) of claims 1, further character-
ized by expanding means (106) radially held within said
barrel (14, 102) while said needle .asseinbly {12 and 17,
104) is positioned within said barrel (14,.102), said ex-
panding means (106} being expanded over” a proximal end
(108) of said barrel (14, 102} upon withdrawal after a cer-
tain distance of said needle assembly (12 and 17, 104) from
.said barrel (14, 102), thereby inhibiting re-positioning
of said needle assembly (12 and 17, 104) within said barrel
(14, 102). ' ' )

44. The syringe (100) of claim 45 characterized by
-means - (120) to limit the withdrawal of- said needle assem- -
bly (12 and 17, 104) from said barrel. (14, 102) to said

certain distance. ' :

45. The syringe of claim 1 further characterized by an
extractor (26, 126) moveable within said barrel (14, 122)
to be connected with said needle assembly (17, 128] and to
withdraw said needle assembly (17, 128) into said barrel
(14, 122), and by means (132, 134) to indicate the ap-
proaching connection between said extractor (26, 126) and
needle assembly (17, 128) as said extractor (26, 126) moves
towards said needle assembly (17, 128).
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the luer tip (51) of the nedical device (10).: 21. The needl e assenbly
(17 of one of Clains 16, 17 or 18 characterized by sealant within at |east
a portion of the needl e passage (45a) of said hub (18) about said needle
(16). 22. A syringe (10 having a barrel (14) with a hollow interior (37)
anda mal e luer tip (51) at a distal endfof said barrel (14), said luer tip
i ncl udi ng a coupling opening (50) extending therethrough, characterized by
a distal end (61) of said luer tip (51) being expandable froma constricted
position wherein at |east a distal portion of the coupling opening (50) is
~smaller than a desired size to an expanded position wherein the coupling
opening (50) is larger than the desired size. '

This is ths replacement sheet



23. The syringe (10) of claim 22, characterized in that the expandable.

di stal end (61) of said luer tip (51) is segnented. 24. The syringe (10)
of one of clains 22 or 23, characterized by an extractor (26) noveable
within said barrel (14), a distal tip (52) of said extractor (26) having a
rel €ase face (42) smaller in dianmeter than said coupling opening (50) in

t he expanded position of said luer tip (51) and larger in dianeter than
said coupling opening (50) in the constricted position of said luer tip

(51). 28
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25. A syringe (10) for use with a needl e asseably (17) having a hub (18)
and-a needle. (16,43 and 44) slidably renovable fromsaid hub (18), a barrel
(145 having a hollow interior (37), and a male luer tip (51) at a distal
end of said barrel (14), said luer tip (51) including a coupling opening
(50)° extendi ng therethrough, characterizg8d by a distal end of said luer tip
(51) being expandable froma constricted position, wherein at |east a '
di stal portion of the coupling opening (50) is smaller than a portion of
said needle (16, 43 and 44) attached to said barrel (14), to an expanded
posi tion, wherein the coupling opening (50) is larger than-said needle (16,
43 and 44) attached to said barrel (14). 26. The syringe (10 of claim
25, further characterized by an extractor (26) noveable within said barrel

(14), said extractor (26) uding at a @gital ggha tifegeof a rel ease
face (42) to expand sai IOt Ip- (51) of said "H!E:E‘,“Eujg

ue
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27. The syringe (10) of one of clainms 25 or 26, characterized in that the
expandabl e distal end of said luer tip (51) is segnented. 28. The syringe
(19) of claim?25, further characterized by an extractor (26) noveabl e
within said barrel (14), a distal tip (52) of said extractor (26) having a
rel"ease face (42) smaller in dianmeter t#an said coupling opening (50) and

| arger in dianmeter than any portion of said needle (16, 43 and 44) and a
needl e coupling (42) at said distal tip (52) to connect said needle (16, 43
and 44) to said extractor (26). 29. The syringe (10)- of claim 28,
characterized in that said needle coupling (42) is disposed on said
extractor (26) with respect to said rel ease face (42) such that when said
needl e (16, 43 and 44) is couple to said extractor (26), a portion of said
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proxi mate said release,iace (42) t hat “sai d expandabl e dlstal end of said

luer tip

- 29 (51) wll not engage

any refovabl e portion of the needl e (16, 43 and 44) as the needle (16, 43

and 44)

is withdrawn through the coupling opening (50). 30. The syringe

(10) of claim29, characterized in that the expandable distal end of said

luer tip (51) is segnented.

ABSTRACT

HYPODERMIC SYRINGE WITH NEEDLE RETRACTION FEATURE

A hypodermic syringe (10) permits a nneadle (16) to
be fully retracted into the cylindrical cavity of the sy-
ringe barrel (14) following injection of medicine into a
patient. The needle (16) is held on the distal end of the
barrel (14) by an a.tta.ch.n;ent hub (43), which includes an
J.nterna.l abutment surface to prevent outward movement of
the needle (18). Inward movement of the needle (16) is
prevented by an expandable restriction (51) of a distal

' barrel (14) opening, extending between the cylindrical cav-

ity and the distal end of the barrel (14). Needle (16}
includes a flange (44) held between the internal abutment
surface of hub (43) and the expandable restrictiga (51).
The distal end of the plunger (12) is fitted with a needle

-extractor (42}, which: when depressed, gxips the prqximal'
"and of the hub (43) and expands the expandable restriction

(51) so that the needle (16} and flange (44) are pulled
inte the cylindrical cavity of the barrel (14) as the
plunger (12} is pulled outward..

(Figure 1)
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31. The syringe (10) of claim1, further characterized in that sai d#saff2f
(14) has a generally cylindrical cavity (37) extending/inward from a
proxi mal end thereof, and said luer tip (51) and an attachment portion (20)
- define a nee&llﬁMg,ttachrrent coupl i ng (20,23 Substitatalskeat! - 20dNovershed 1988 el
(14) for attaching said needle (16) to said barrel (14); said needle

rom sard iy s €0) Rt b L) R o (S By ront
(512j; sai dhassedibiy K@) (ctbﬂacz()lialnd¥ uxiougdted mg}saicbluqrdnp i(ﬁla),(cl'@ral eterizeday said

i tt t ti i tt t, i 0, ,51),
ZE‘LXi ﬁﬁl 7 aedio assembly: 6L hEcludig & IWGGAR) TeceBivE g Ner HR4s)) ahdanai ng
t t h f ' | Bl t i |
sa?rgehué‘)k‘%s%ﬁ% (187 sHaRb0 pRioReH WERlp Sl G5 (187 butth Aafled () ftited

| b , e . o i

Ra stal  pot i Heddie (16 saif Tendieeelbelug bl bony e SEaY (Mo atfs
subassenbl ysaid Guertip, (549it0 immuobilize saidineedlefassembly é£@).e subassenbly (16,

44) extending into said coupling opening (50), and said needle flange (44)
ext endi ng outward between sai d proxi mal abutnent surface (45) of said

needl e hub é.%e%%g%i Eld)el‘f 3RAR1 T, BRMATRD2895h 'tRE: S Tuer tip (51) further

includes a coupling opening (50) extending therethrough and a distal end (61)
of said luer tip (51) being expandable from a constricted position, wherein at
Jeast a distal portion of the coupling opening (50) is smaller than said needle
flange (44), to an expanded position, wherein the coupling opening (50) is

- larger than said needle flange (44).

3. The syringe of one of claims 1 or 2, further characterized by an extractor
(26) moveable within said barrel (14), said extractor (26) including at a distal
end thereof a needle coupling (42) to connect said needle assembly (17) to said
extractor (26) and a release face (52) to expand said luer tip (51) of said
barrel (14). )

4, The syringe of claim 3, further characterized in that the expandable distal
end portion (61) of said luer tip (51) is segmented.

5. The syringe of claim 2, further characterized by an extractor (26)
moveable within said barrel (14), a distal tip of said extractor (26) having a
-release face (52) smaller in diameter than said coupling opening (50) and
larger in diameter than said flange (44), and a needle coupling (42) at a distal
end of said extractor (26) to connect said needle assembly (17) to said
extractor (26).
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of said needl e-.attachnent coupling (20, 51); and by: a plunger (12) nounted
to slide within said cavity (37), including a slide (22) extending outward
~fromsaid cavity (37), a piston (28) formng a sealing engagenent with said
~cavity (37), a needle extractor (26) ext2Adbubstitutensheet s28 Newember JA2B
plunger (12), said needle extractor (26) including gripping means (42) for
engagi ng saig! The¥yringerst ¢laim 3)f fusthiet cheeatterizedaissthabisaid needlesgoupling

xt ract o ( 169) in dispased om saidiextmaasas (Zapp it resset ag sald tlebse Bta( 2" ©
cont | gur at  Shichi tabthen saidinasdls assemmblyeEidsiqampled 19 s guiradhin (269, 44id9
needle flange (44) is sufficiently distant from said expandable distal end (61)
of said luer tip (51) that said expandable distal end (61) will not engage said
flange (44) as said needle assembly (17) is withdrawn through the coupling

opening (50).

8. The syringe of claim 6, further characterized in that the expandable distal
end (61) of said luer tip (51) is segmented.

9. A syringe and detachable needle assembly combination (10) having a barrel
(14) including a luer tip (51) and an internally threaded locking skirt (20)
around said luer tip (51), a needle assembly (17) including a hub (18) and a
needle (16), said hub (18) including a distal end, an open proximal end
receiving said luer tip (51) and locking ears (46) extending outwardly from
said hub (18) to engage internal threads (48) of said locking skirt (20) to
detachably lock said hub (18) to said barrel (14), characterized by a coupling
opening (50) extending to a radially expandable distal end (61) of said luer tip

~ (51) and said needle (16) having aﬂange (43, 44) mounted thereon, said
needle (16) being slidably positioned through the distal end of said hub (18)
with said flange (43, 44) being captured between said hub (18) and said luer
tip (51) to immobilize said needle (16) against axial movement.

10. The syringe and needle assembly combination (10) of Claim 9 further
characterized by said expandable distal end (61) of said luer tip (51) having a
constricted position wherein the diameter of the coupling opening (50) is
smaller than the diameter of said flange (43, 44) and an expanded position

wherein the diameter of the coupling opening (50) is larger than the diameter
of said flange (43, 44), and by an. extractor (26) moveable within said barrel
(14), said extractor (26) including, at a distal end thereof, a needle coupling

* c L N -] *
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réleaséble abutnment (51) is prevented, to a released configuration, in

whi ch notion of said needle flange (44) past said rel easabl e abutnent (51)
is permtted. 32. The .syringe (10) of Claim 31l characterized in that said
rel easabl e abutment (51) includes a pl urdbiSybssitute gheet s 2094pvembgnJ&98
around said coupling opening (50), form ng a restyrjction of I d ,couplin
openi ng ( 50{42)topcennect spid negdle Hange KA3udh) &0 Sg-tfi Exﬂ'é%@re(zzsé\‘?&ea (5‘&?89

and in that ja dj ext re 44 5 0 i t

Tt i BT B S ST RSO S8 oty

gri ppi ng nmeaps; i - f@age 1Y | € s&idegaeadroni(26).42)

by defl ecti ﬁé§gﬂé)ﬁ§)ﬁ%h$e&%tagl%§ﬂg§g&a@g, t o%gFgngegafsgage of sai dmnegdl e

fl ange (44) through said coupling opening (50). 33. The syringe (10) of

Claim 32 characterized in that said segnents (5831 arg . .
11. A needle assembly (17), for use with a medical device (10) having a luer
end (50) for sealable, detachable connection to said needle assembly (17),
having a hub (18) including a needle passage (452) extending from a distal end
thereof and a luer tip passage (46) extending from a proximal end thereof,
said hub (18) having a proximal abutment (45) within the luer tip passage
(46), characterized by a needle (16, 44) including a flange (44), said needle
(16, 44) being slidably positioned through the needle passage (45a) of said hub
(18) with said flange (44) abutted against said proximal abutment (45) of said

hub (18).

12. The needle assembly (17) of Claim 11 further characterized by said needle
(16, 44) having a coupling (43) thereon for connection to an extractor (26) of
said medical device (10) adapted to pull said needle (16, 44) from the needle
passage (45a) of said hub (18). |

13. The needle assembly (17) of Claim 11 further being characterized in that
said luer tip passage (46) of said hub (18) is configured to position said flange
(44) between said abutment (45) of said‘ hub (18) and the distal end of the luer
end (50) of a medical device (10) to which said needle assembly (17) can be
attached. '

14. The needle assembly (17) of one of Claims 11, 12 or 13 further
characterized in that said abutment (45) of said hub (18) is positioned in the
luer tip passage of said hub (18) such that when said needle assembly (17) is
connected to the luer tip passage (46) of said medical device (10), said flange
(44) is captured between said abutment (45) of said hub (18) and the distal end
of the luer end (50) of said medical.device (10).

I O A
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formed as integral portions of said barrel (14); in that said segnents (58)
are separated by slots (56) extending inward fromdistal surfaces of said
segnents (58), in a longitudinal direction along said barrel (14): and_in
that said segnents (58) are formed to bI%@ks%g%%SB?e’saZQ Neweinber (1998
(44) in an undefl ected state. 34. The syringe (10) of one of Clains 32 or
- 33 characterized in that said plunger (12) includes elastic neans (31) for

. hol ding said_distal extractor ti 52) dis ed at .an.acu ngle relative
 to a centrallSa)ihe nge iﬁfséﬁ\hlhﬁ'("& ;Oﬂenofgi?@ﬁilés %ﬁlﬁ@g(@ &rs of

or oxi mal - endippactenged B8 PR el 8 Efthfh LTRSS R Wortich of o dedtliEpatage,
means (42);95'@) bf shidhub {1 8) abuht ¥aiddedloqllB)es, at a distal end, a

funnel shaped surface (54) extending inward to said coupling opening (50).

-

16. A needle assembly (17) for use with a medical device (10) having a luer

" tip (51) and an internally threaded locking skirt (20) around the luer tip (51)
for sealable, detachable locked connection of said needle assembly (17) to said
medical device (10), said needle assembly (17) having a hub (18) including
locking ears (46) on the outside of said hub (18) configured to engage internal
threads (48) of the locking skirt (20) of the medical device (10) to which said
hub (18) may be connected, a needle passage (45a) axially extending from a
distal end of said hub (18), a Iuer tip passage axially extending from a
proximal end of said hub (18) configured to receive the luer tip (51) of said
medical device (10), and a proximally facing abutment surface (45) at the
distal end of the luer tip passage, characterized by said needle assembly (17)
including a flange (44) and a needle (16), said needle (16) being slidably
positioned through the needle passage (45a) of said hub (18) with said flange
(44) abutted against said abutment surface (45) of said hub (18).

17. The needle assembly (17) of Claim 16, characterized in that said needle
(16) has a coupling (43) thereon for connection to an extractor (26) of the
medical device (10) adapted to pull said needle (16) from the needle passage
(45a) of said hub (18).

18. The needle assembly (17) of Claim 16, characterized in that said Iuer tip
passage of said hub (18) includes a female luer taper.

19. The needle assembly (17) of one of Claims 16, 17 or 18 characterized in

that said luer tip passage of said hub (18) is configured to position said flange
(44) between said abutment surface (45) of said hub (18) and a distal end (61)
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31 35. The syringe (10) of Caim34 characterized in that said needle
extractor (26) includes a proximal extractor surface (31) defined by said
el astic neans (31) opposite said distal extractor tip (52), said proximal
extractor surface (31) being inclined rel2ft Substitutarshmeits 20 Noaiednlukirst 298
“tip (52); in that said plunger (12) includes a plunger surface (30)

" ext endi ng pe)fpthnduentizpr(f)ill)tuf theimedioal device:«(10)ao wgicch saidi ngedle assembdy i n
:that said elzi\ Bic ans (31), hol ds said proxi mal extractor surface (31)

' agai nst sai d fl saebeattached. (30). 36, The syringe (10) of daim 35

' characterized in that said needl e extractor (26) further includes an
textractor hub (42) defined by said gripping neans (42) and an extractor

flange (31) 2efThe debdlesisentBlp U7y ofastiesof Elaimsd6d 17 or 18 characterized in
that said abutment surface (45) of said hub (18) is positioned in the luer tip
passage of said hub (18) such that when said needle assembly (17) is connected
to the luer tip (51) of the medical device (10), said flange (44) is captured
between said abutment surface (45) of said hub (18) and a distal end (61) of
the Iuer tip (51) of the medical device (10).

21. The needle assembly (17) of one of Claims 16, 17 or 18 characterized by
sealant within at least a portion of the needle passage (452) of said hub (18)
about said needle (16).

22. A syringe (10) having a barrel (14) with a hollow interior (37) and a male
luer tip (5 1) at a distal end of said barrel (14), said luer tip including a
coupling opening (50) extending therethrough, characterized by a distal end
(61) of said luer tip (51) being expandable from a constricted position wherein
at least a distal portion of the coupling opening (50) is smaller than a desired
size to an expanded position wherein the coupling opening (50) is larger than

the desired size.

23. The syringe (10) of claim 22, characterized in that the expandable distal
end (61) of said luer tip (51) is segmented.

24. The syringe (10) of one of claims 22 or 23, characterized by an extractor
(26) moveable within said barrel (14), a distal tip (52) of said extractor (26)
having a release face (42) smaller in diameter than said coupling opening (50)
in the expanded position of said luer tip (51) and larger in diameter than said
coupling opening (50) in the constricted position of said luer tip (51).
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extractor hub (42) extending between said distal extractor tip (52) and

said extractor flange (31), said proxinmal extractor surface (31) being

- formed as part of said extractor flangeoégl , and in that said piston (28)
i ncl udes an el astic distal piston porti (%&st@uteeﬁheerg- 20Nevershee 1998
extractor flange (31), with said extractor hub (42) extending through an

‘aperture | n25§Ad%ﬁiﬁg@|(l®) Sorouseowith ameed assérhblys@l?) hawing! a hubt@8) and -
portion (28) holding said proximl extractor, surface (31) ??{gins% saag

pl unger suraaeedle(16, 43 and 44kslidablygemavableriremesaid kybi(A8), el {14%3

characterized jin that, sai.d _nee flange (44) is.f d. asqpant. o | ar
(42a) secur 8aVing %R‘Q@l?% ﬁn@s}q{d@é’dﬂ& %1'6‘%?3 i{‘ﬁ‘?}' uR ct$ ﬂilatg ﬁlh%@[‘(“zf&‘% of &l
extending f {9 12y Sy ' I ' telni 1y
art of " Sai GRS (ol G (o g 8 o Pt g (SO et
sai d need! etlpsredirough( tharacterifed bipaa distahend (cfBaidluentipo51§ing 31, 32
or 33 characterized in that said - | ] ) ]
expandable from a constricted position, wherein at least a distal portion of the
coupling opening (50) is smaller than a portion of said needle (16, 43 and 44)
attached to said barrel (14), to an expanded position, wherein the coupling
opening (50) is larger than said needle (16, 43 and 44) attached to said barrel

(14).

26. The syringe (10) of claim 25, further characterized by an extractor (26)
moveable within said barrel (14), said extractor (26) including at a distal end
(52) thereof a release face (42) to expand said luer tip (51) of said barrel (14).

27. The syringe (10) of one of claims 25 or 26, characterized in that the
expandable distal end of said luer tip (51) is segmented.

28. The syringe (10) of claim 25, further characterized by an extractor (26)
moveable within said barrel (14), a distal tip (52) of said extractor (26) having

a release face (42) smaller in diameter than said coupling opening (50) and
larger in diameter than any portion of said needle (16, 43 and 44) and a needle

coupling (42) at said distal tip (52) to connect said needle (16, 43 and 44) to
said extractor (26). '

29. The syringe (10) of claim 28, characterized in that said needle coupling
(42) is disposed on said extractor (26) with respect to said release face (42)
such that when said needle (16, 43 and 44) is coupled to said extractor (26), a
portion of said needle (16, 43 and 44) that is larger than the coupling opening
(50), when said luer tip (51) is in the coristricted position, is sufficiently

proximate said release face (42) that said expandable distal end of said luer tip

* € .L M s =
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needl e flange (44) is fornmed as part of a collar (42a) secured in place on
said needle (16), with a distal portion of said needle (16) extending from
a distal side of said collar (42a), and with a proximal portion of said
needl e (16) extending froma proximl si d9 @ulbstitdtecsiéetr- 28 Ngvernberd 1998
proxi mal portion of said needle (16) form ng said proxi mal portion of said
needl e suba SQ ifl not engage any removable poruon of the needle (16,343 ahd 44)as

.and in that a u ex fro di st S|de of sadneedlef

' (44) is addithe mesd g/(i)é,r‘ﬁ dswmﬁra\mz ough the coppli ggranggngl@g
-one of d ai s 31, 32, or 33 characterized in that said

30. The syringe (10) of claim 29, characterized in that the expandable distal
end of said luer tip (51) is segmented.

31. The syringe (10) of claim 1, further characterized in that said barrel (14)
has a generally cylindrical éavity (37) extending inward from a proximal end
thereof, and said luer tip (51) and an attachment portion (20) define a needle
attachment coupling (20, 51) at a distal end of said barfel (14) for attaching
said needle (16) to said barrel (14); said needle attachment coupling (20, 51)
including a coupling opening (50) .extending from said cévity (37); said luer
tip (51) defining a releasable abutment (51); said needle hub (18) including a
mating portion (46) attached to said attachment portion (20) of said needle
attachment coupling (20, 51), a proximal abutment surface (45), and a needle
receiving hole (45a) extending therethrough from said proximal abutment
surface (45) to a distal end of said hub (18); said needle (16) and said needle
flange (44) defining a needle subassembly (16, 44); said needle flange (44)
being mounted between a distal portion of said needle (16) and a proxirnal
portion of said needle subassembly (16, 44), said proximal portion of said
needle subassembly (16, 44) extending into said coupling opening (50), and
said needle flange (44) extending outward between said proximal abutment
surface (45) of said needle hub (18) and said releasable abutment portion (51)
of said needle attachment coupling (20, 51); and by: a plunger (12) mounted
to slide within said cavity (37), including a slide (22) extending outward from
said cavity (37), a piston (28) forming a sealing engagement with said cavity
(37), a needle extractor (26) extending from a distal end of said plunger (12),
said needle extractor (26) including gripping means (42) for engaging said
proximal portion of said needle subassembly (16, 44) when said plunger (12)
is moved to a distal end of said cavity (37), said needle extractor (26)

including release means (42) for moving said releasable abutment (51) from a
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proxi mal portion of said needl e subassenbly (16, 44) includes a ridge (64)
formed to resist slippage when a tensile force is applied to said proxinal

. portion of said needle (16). 40. The syringe (10) of one of Cains 31, 32
or 33 characterized in that a seal ant i s3@ppubstituie sheet aRONaviember J 488

. between said needle (16) and said needle hub (18). 41. The syringe (10)

- of O ai m 31bljvking toonifigrntation; irmwhieh dnetion ofrsaid npedle flange @4 ) pastasaid

12 s WndiaSED i osbied 15 ok Bt oni b
i rect on: - Siomof aid B RS 44t i HIgaHLIE BRRB} 3 Vi
t oget her at @éﬁhf%& and renovabl e froma distal end of said needle
attachnment toupling (20, 51), fromoutside said barrel (14).

32. The syringe (10) of Claim 31 characterized in that said releasable
abutment (51) includes a plurality of ségments (58) arranged around said
coupling opening (50), forming a restriction of said coupling opening (50) to
prevent passage therethrough of said néedle flange (44); and in that a distal
extractor tip (52) of said needle extractor (26) includes a tubular portion (42)
having an inner surface forming said gripping means (42), and an outer
surface forming said release means (42) by deflecting said segments (58)
outward to permit passage of said needle flange (44) through said coupling
opening (50).

33. The syringe (10) of Claim 32 characterized in that said segments (58) are

formed as integral portions of said barrel (14); in that said segments (58) are

separated by slots (56) extending inward from distal surfaces of said segments

(58), in a longitudinal direction along said barrel (14); and in that said o

segments (58) are formed to block passage of said needle flange (44) in an
“undeflected state.

34. The syringe (10) of one of Claims 32 or 33 characterized in that said
plunger (12) includes elastic means (31) for holding said distal extractor tip
(52) disposed at an acute angle relative to a central axis of said cavity (37); in
that said cavity (37) is of sufficient length to enclose said needle subassembly
(16, 44) when said proximal end of said needle subassembly (16, 44) is held
by said gripping means (42); and in that said cavity (37) includes, at a distal
end, a funnel shaped surface (54) extending inward to said coupling opening
- (50).
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42. The syringe (10) of Caim31 further characterized by plunger travel
limting neans (72, 74) for stopping outward notion of said plunger (12)
beyond said distal end of said barrel (14). 43. The syringe (100) of
claim1, further characterized by expandidigSubstitutelsheet -20 Mdvenitedrd1 998

hi I
\pl)mot5| ![ Poaglddjv? ?Eﬁ &s gg%eb(il@ﬁ ?ﬂ?!lézlﬁl ?%Zihagsal gﬁ g?ﬁ?ﬁ%ﬂk%a%éﬁgﬂﬁl%%t{a%tg?%g' ) ~
expanded ov@6)dnphudesraprexitdllddractor sarfdco{B1 pidefined Hyp Smmghsnm meanswal

after a certain distance of said needle assenbly (12 _.and 17, 104) om said
barrel (14,(3l)ppasite saigd ﬁmlmmwgowpp(éeox sm mmda@aﬁeasgrtraggenbl y

(12 and 17, (ﬁ%@exﬁmgtlﬂi:ﬁngé 1207 tD' art Attis JP&did distal tip (52); in that said

plunger (12) includes a plunger surface (30) extending perpendicularly to said
central axis of said cavity (37); and in that said elastic means (31) holds said
proximal extractor surface (31) against said plunger surface (30).

36. The syringe (10) of Claim 35 characterized in that said needle extractor
(26) further includes an extractor hub (42) defined by said gripping means
(42) and an extractor flange (31) defined by said elastic means (31), said
extractor hub (42) extending between said distal extractor tip (52) and said
extractor flange (31), said proximal extractor surface (31) being formed as
part of said extractor flange (31); and in that said piston (28) includes an

~ elastic distal piston portion (28) extending around said extractor flange (31),
with said extractor hub (42) extending through an aperture in said distal piston
portion (28), with said distal piston portion (28) holding said proximal
extractor surface (31) against said plunger surface (30).

37. The syringe (10) of one of Claims 31, 32 or 33 characterized in that said
needle flange (44) is formed as part of a collar (42a) secured in place on said
needle (16); and in that a hub (43) extending from a proximal side of said
needle flange (44) is additionally part of said collar (42a), said hub (43)
forming said proximal portion of said needle assembly (17).

38. The syringe (10) of one of Claims 31, 32 or 33 characterized in that said
needle flange (44) is formed as part of a collar (42a) secured in place on said
needle (16), with a distal portion of said needle (16) extending from a distal
side of said collar (42a), and with a proximal portion of said needle (16)
extending from a proximal side of said collar (42a), said proximal portion of

said needle (16) forming said proximal portion of said needle subassembly
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33 44, The syringe (100) of claim43 characterized by means (120) to
limt the withdrawal of said needle assenbly (12 and 17, 104) from said
barrel (14, 102) to said certain distance. 45. The syringe of claim1
further characterized by an extractor (282 SuliStitutesshédte 20tNMoversbed 1998 el

W har aw sai6, eI ancsin ol hnb 143) Bajending eamya el side af sasbyeRy by
oxt ract or ( FEngeAdn A pfnalig SBRP 0P Sa YBUGEREERL 07, 0Lt T act or (26,
126) noves towards said needl e assenbly (17, 128).
| 39. The syringe (10) of one of Claims 31, 32, or 33 characterized in that said
proximal portion of said needle subassembly (16, 44) includes a ridge (64)
formed to resist slippage when a tensile force is applied to said proximal
portion of said needle (16).

40. The syringe (10) of one of Claims 31, 32 or 33 characterized in that a
sealant is applied within an annula:; space between said needle (16) and said
needle hub (18).

41. The syringe (10) of Claim 31 characterized in that said attachment portion
(20) of said needle attachment coupling (20, 51) and said mating portion (46)
of said needle hub (18) are engageable by relative rotation in a first direction
and disengageable by relative rotation in a direction opposite said first
direction; and in that said needle (16) and said needle hub (18) are together
attachable and removable from a distal end of said needle attachment coupling
(20, 51), from outside said barrel (14).

42. The syringe (10) of Claim 31 further characterized by plunger travel
limiting means (72, 74) for stopping outward motion of said plunger (12)
beyond said distal end of said barrel (14).

43. The syringe (100) of claim 1, further characterized by expanding means
('106) radially held within said barrel (14, 102) while said needle assembly (12
and 17, 104) is positioned within said barrel (14, 102), said expanding means
(106) being expanded over a proximal end (108) of said barrel (14, 102) upon
withdrawal after a certain distance of said needle assembly (12 and 17, 104)
from said barrel (14, 102), thereby inhibiting re-positioning of said needle
éssembly (12 and 17, 104) within said barrel (14, 102).
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44. The syringe (100) of claim 43 characterized by means (120) to limit the
withdrawal of said needle assembly (12 and 17, 104) from said barrel (14,
102) to said certain distance.

45. The syringe' of claim 1 further characterized by an extractor (26, 126)
moveable within said barrel (14, 122) to be connected with said needle
assembly (17, 128) and to withdraw said needle assembly (17, 128) into said
barrel (14, 122), and by means (132, 134) to indicate the approaching
connection between said extractor (26, 126) and needle assembly (17, 128) as
said extractor (26, 126) moves towards said needle assembly (17, 128).
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