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(57) Abstract

A combination syringe (20) and needle are disclosed wherein the needle is mounted to a retractable element which retracts into the
body of the syringe plunger. The needle (12) is mounted to the retractor (30) which is spring biased (68) to retract the needle. The retraction
is actuated by releasing the forward end of the retractor from engagement with a collet positioned on the forward end of the syringe inner
barrel (60). The collet (66) is configured so as to clamp the forward end of the retractor, and only releases the forward end when the collet
is pushed forwardly, expanded, and disengages the forward end of the needle retractor.




20 with prior devices have included sinply being too sophisticated to
enpl oyi ng technol ogy and techni ques, for exanple nolding tolerances, which
coul d’not be adapted to mass and/or economically feasible production.

Exanpl es of prior art solutions to this problens abound in 25 the art.

USP" 5, 324, 263 diy

pe exanmple of the prior art wherein the pewusynsmbi es on

many separate seals and spring action to overcone the seal to retract the
needle into a central portion of the plunger. The device al so uses a
speci al needl e assenbly 1 WO 98/ 18511

PCT/ US97/ 19129 and forward pl ug arrangequ&ugor the outer portion of the

syringe.

USP 5, 385, 551 di scl oses"a syri

cluding a retractabl e needle

which relies on a rem%ﬁ@k&cﬂm JEEDI® ARDWBURIREE @dmBiMATaON Pl unger.
The plug is displaced by e force of a spring carrylng
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a. Field of the Invention

The invention relates to medical devices including needles
which are prevented, following use, from being in a position to
stick a medical worker. More specifically, the invention relates
to a combination device including a retractable needle and
syringe which, following a full stroke of the syfinge plunger,
automatically retracts the needle into the body of the syringe
thereby preventing the possibility of needle sticks.

b. Background of the Invention

Since +the identification of the needle stick as. a
significant risk to the health and well being of medical workers
owing to the transfer of blood borne diseases, many devices have.
been proposed to eliminate or reduce this risk. While these
devices havé been theoretically manufacturable, from a practical
standpoint many of the devices did not lend to mass production
and/or economically feasible production. The problems associated
with prior devices have included simply being too sophisticated
to employing technology and techniques, for example molding
tolerances, which could not be adapted to mass and/or
economically feasible production.

Examples of prior art solutions to this problems abound in
the art. USP 5,324,265 is one example of the prior art wherein
the device relies on many separate seals and spring action to
overcome the seal to retract the needle into a central portion

of the plunger. The device also uses a special needle assembly
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the needle into the body of the plunger. This device requires several
speci al i zed subassenblies to operate, including a specialized needle
assenbly. USP 5,389,076 al so discloses a conbination syringe and 10
rétractable needle assenbly. This device relies on the

di spl acemen{yofngsif orward ring seal along the |ength of thgmgegkazdol der,
whereby the needle holder is released rearwardly into the body of the

pl unger. This device also requires a specialized needle ho|der. 15

USP 5, 395, 398 dfQeyartsPAvg o AFLRIRBRNEy (e thRd IS PR PRr Ofh the
construction _t.o the al ready nentioned 5, 324,265 patent in that the device
relies on §?FPH8eéction to break seal resistance and retract the needle

into the body oiysphg, BBYNSST - aMEosREE HyriddeCAMRI0ATHG Al PebpaCESRIY foOr
use and assenbly. 20 USP 5, 407,431 al so discloses a retractable

needl e and reedlegehiyl aredddsc on(a renoivablesplag et bhteforwend tendnofiethee) .
This device relies on a spreading collar surrounding a needl e hol der which,
upon bei ng ppnged . byThe @lpgr hardispdwneednby dihe forgeupfcr SPEAANGRBRMNYses
a spring l%%%?%éggagaggtgftﬁgebg ;muéathe plunger.' This device requires
several specialized subassemblies to 6perate, including a
specialized needle assembly.
USP 5,389,076 also discloses a combination syringe and
10 retractable needle assembly. This device relies on the
displacement of a forward ring séal along the length of the
needle holder, whereby the needle holder is released rearwardl!y
into the body of the plunger. .This device also requires a
specialized needle holder.
15 USP 5,395,337 discloses a combination syringe and needle
similar in construction to the already mentioned 5,324,265 patent
in that the device relies on _spring action to break seal
resistance and retract the needle into the body of the plunge:-.
Many specialized components are necessary for use and assembly.
20 USP 5,407,431 also discloses a retractable needle and
syringe type deviée (in this case a catheter insertion device).
This device relies on a spreading collar surrounding a needle
holder which, upon being spread by the forward movement of the
plunger leading end, uses a spring loaded forward of the needle
25 to push the needle into the plunger. Many specialized parts are
required for assembly and use.

USP 5,407,436 discloses a retractable needle and syringe

combination which relies on the forward push of the plunger to
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25  to push the needle into the plunger. Many specialized parts are
required for assenbly and use. USP 5,407,436 discloses a retractable needle
and syringe conbination which relies on the forward push of the plunger to
2 WD 96/ 18511 PCT/ US97/ 19129

di sengage t BGsl;e holder and send it, by spring action, péRdsemasdby into
t he body of e syringe. The spring action nust breach a seal in the
central_portion of the plunger and propel the needle rearwardly. 5, .

Many prior éysd:nmaanuh?eme&éﬂ-&bll'@lﬁ@é’dl%’%oﬁﬁ?ﬂat’-ﬁ‘on?%a%@rgﬂ‘%oaﬁééﬂn'

Dl Unger . VFRREURIGHY R5ER BREMSIE Yot PaCTE R paPPsorhith AR B | 0°
nave not  beBRAAE e R e A S, 2P P om
the need the needle rearwardly.

5 Many prior syringe and retractable needle combinations have
also been proposed which use manual retrieval of the needle by
the forward end of the plunger, whereupon the plunger is
retracted and pulls the needle into the body of the syringe.
These double action syringe and needle combinations have not been

10 widely used. The reasons for this probably stem from the need
for a two-handed or hand-toward-hand action being necessary on
the part of the user to eliminate the risk of needle stick. The
second manual step requires a person to grasp the outer body of
the syringe and retract the needle against some resistance. This

15 retraction could result in a slip.on the part of the user and
fouling of the needle against the user. Such techniques are ..
generally prohibited by Federal safety regulations enacted by
congress to prevent needle stick injuries.

Summary of the Invention

20 An object of the present invention is to simplify the
structure necessary to create a one step one handed retractable
needle and syringe combination. To the greatest extent possible
the invention uses conventional apparatus. In addition, the user
does not need to learn any procedure beyond what is necessary for

25 conventional syringe and needle combinations.

The present retractable needle and syringe combination
requires an extension of the stroke of the plunger to disengage

the needle retractor from a forwardly located expanding collet.
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for a two-handed or hand-toward-hand acti on being necessary on the part of
the user to elimnate the risk of needle stick. The second nanual step
requi res a person to grasp the outer body of the.syringe and retract the
néedl e agai nst some resistance. This 15 retraction could result in a
slip on the pakydaly t he user and fouling of the needl e agaigghgshhdiseser -
Such techniques are generally prohibited by Federal safety regulations

enacted by Congress to prevent needle stick injuries. Summary of the
| nvention 2@8he colletynexpprdes oAnd h&edeadsent FR® efRdMY shidsed ngiesdle he

structure necessa tp create one _s one. handed retractabl e needl e and
syri nge conﬁFﬁﬁ?Fg%r ﬁ?ﬁ?ei}%ygg e8f gggeﬁ¥rtR%%1ble the invention uses

conventional appghg! Haeald 26fl adBer! BgrinGesiaes & AolRitt idhd1Paidedldy

procedure beyond 'S necessary conventional syringe and
needl e conbiergerAaly TRELIEIRSE NEo I £1 SEEéwbésgapatl| #ssanblinr | Mee aprinead | on

requires an extension of the stroke of the plunger to disengage the needl e
retractfor fAiogludésracené ypiermtigthesx hamedgand| ferwagd sealing end with
collet which is assembled with a single spring into the outer
syringe barrel. A needle retractor and spring are then loaded
into the syringe, followed by a plunger which completes the
assembly. A total of two springs, three seals, and four plastic
10 molded parts make up the specialized parts of the assembly. The
balance of ﬁhe commonly used components,-ie, caps for needles,
packaging for syringes, are all unmodified conventional off-the-
shelf designs.
By virtue of the simplicity of componentry and use, the
15 combination retractable needle and syringe of the present
invention will be easily used, economically manufactured, and
well adapted for mass use. Owing to these practical features,
widegspread use and disease prevention from the needle stick
should be greatly reduced if not eliminated altogether.
20 Brief Description of the Drawings
Fig. 1 is a partial sectional side view of a syringe
accordiﬂg to the present invention;
Fig. 2 is a partial sectional side view of a syringe
according to the present invention shown. with the plunger in a
25. forward position, a screw mounted needle according to the present
invention is also shown; |
Fig. 3 is a partial sectional side view of a combination

syringe and needle according to the present invention shown in
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WD 98/ 18511 ‘ PCT/ US97/ 19129 The col |l et
expands and rel eases the spring biased needle retractor into the body of
the syringe. The needle for larger syringes is a conventional needle
externally attached to a screw engaged assenbly. The syringe 5 i ncl udes

a one pi eceﬁ(ﬂ%ﬁgﬂ_@arrel and forward sealing end with col | ptr/uépras2e s
assenbled with a single spring into the outer syringe barrel. A needle

retractor and spring are then. | oaded into the syringe, followed by a
pl unger whi e ceiglastted PRE1IRE’BADI Y. A total of two springs, three seals,

o ot P GR0 o B B el b SRTRE eeEHBaR g chie
Chel - des gRa e O B e e ety o and coer The 15
conbi nati onggetgact abl e needle and syringe of the present
5 Fig. 5 is an enlarged partial sectional view of the forward
end of an assembled syringe according to the present invention;
Fig. 6 is a plan view of the needle retractor of the present
invention;
Fig. 7 is a sectional view of the needle retractor shown in
10 Fig. 6;
fig. 8 is an end view of the expanding collet used in the
present invention;
Fig. 9 is a cross sectional view of the collet shown in Fig.
8 along éection AA;
15 Fig. 10 shows. an alternative seal arrangement of the needle
retractor wherein the o-ring type seals have been replaéed:with :

static seals.

Detailed Description

With reference to the drawing figures which form a part

20 hereof, the following description is given. As shown in Figs.
1 - 5, the invention is a combination syringe 20 and needle 10
device. In larger embodiments of the device, ie, syringes
greater than 10cc, the needle is a separately attachable member
“including a metal portion 12 and a screw attachment portion 14.

25 For smaller syringes, for example home use devices, the needles
are permanently attached to the syringe. These parts are
adaptable to utilize a needle assembly which can be utilized on

a conventional syringe with a male leur lcok component. The

5

SUBSTITUTE SHEET (RULE 26)



i nvention will be easily used, econom cally manufactured, and well adapted
for mass use. OmM ng to these practlcal features, mﬁdespread use and di sease
preventlon fromthe needl e stick should be greatly reduced if not

el'i m nated al toget her. 20 Brief Description of the

Drawi ngs Fi gwodeig§iga partial sectional side view of a syripgfugsssnrsi ng to
the present invention; Fig. 2 is a partial sectional side vieM/of a syringe

according to the present invention showy with the pIunger in a

f or war d posﬁlflil(m’e aosiselparsinthy W@G‘f"é%c%’bﬁ’%ﬂqﬁf a ‘P%%""{)r’é’é’@ﬁt baryeht i on
5 7150 ST shaBaRiBEl bLEh SR TRt e v L
ggéﬂ-??é?}- needle 10 into the inner barrel folf&ﬂﬁésgﬂzé?129rﬁé1ené§aié‘0t ed
1 withdrawal action is accomplished by continuing the stroke of the
5 syringe plunger 40, following the emptying of the syringe until
the needle retractor 30 has been released from the collet 66 and
propelled by spring action into the body of the inner barrel.
The syringe 20 is made up of an outer barrel or tube 50 and
an inner barrel 60. The inner barrel has a forward end 64 which
10 has an additional seal element 62, an O-ring in this embodiment,
which seals tﬁe inner barrel to the inner surface of the outer
barrel 50. This creates a fluid containment chamber which can
‘be pressurized by the introduction of the plunger 40 into the
containment chamber from the rearward end of the syringe. The
15 plunger has a tubular body 40 and an annular plunger end 44 on
a forward end of the plunger. At a rearward end of the plunger
a push element 46 can be provided to_engage a user’s thunmb.
The forward end 64 of the inner barrel 60 also includes a
collet 66 which includes slots 67. The collet 66 has a slotted
20 external funnel shape which creates a contracting and clamping
effect for the collet as it is withdrawn through the opening
located at the forward end of the outer tube 50. The collet is
biased into a clamping or retracted position by a short spring
68 which biases the inner barrel 60 rearwardly with respect to
25 outer tube 50.
The device further includes a retracting needle holder 30
shown in detail in Figs. 6 and 7. The holder 30 is adapted to

be inserted through the tubular body of the inner barrel 60 from
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Fig. 4 is an exploded view of a syringe according to the present invention
showi ng the assenbly sequence of the conponent parts; 5 Fig. 51is
an enlarged .partial sectional view of the forward end of an assenbl ed
syringe according to the present invention; Fig. 6 is a plan view of the

needl e retrgghodnsefy the present invention; Fig. 7 is a secpipiagdynsiow of
the needl e retractor shown in 10 Fig. 6; Fig. 8 IS an end view of the

expandi ng col l et used in the present invention; IS a_cross sectlona
vi ew of theaceedmranh i itheregf.g Thenholdex | 3 Mll_“ﬂ?s a body pogtiep

o ring t y?'etiéger  FooB8 S SAcP PR SRR OS AT T WEHeOT BOvaf e part’®
Descri ptiong %V][c{bort%fdeé O:§ 4 ﬂlhhgeg{:% 304 fthgulrng%o R gﬁf&hé‘nﬁ’é‘rﬂo £le

hereof, the W ng escrlptlon 'S gliven wn i n Figs.
forward end thereof. The retracting holder 30 passes fluid from

5 the containment chamber upon pressurization thereof by the
plunger 40 through the fluid port 65 of the inner barrel 60
through the holder fluid port 36 into the needie 10. The holder
is sealed to the inner surfaces of the inner barrel 60 by two
seals 33 and 35. In the first embodiment shown in Figs. 1-7, the

10 seals 33 and 35 are O-ring type seals. These are termed dynamic
seals. An alternative embodiment of thé sealing arrangement
between the holder 30 and the inner barrel 60 is shown in Fig.
10 wherein static annular pressure sgeals are used between
exterior annular edges of the holder 30 and interior annular

15 diameter restrictions of the inner barrel 60.

Details of the collet 66 of this embodiment are shown  in
Figs. 8 and 9. The collet includes slots 67 which allow for
expansion and contraction of the collet as the exterior funnel
shape of the collet is urged forwardly and rearwardly through the

20 forward opening in the outer tube 50 of the syringe 20. When the
collet 66 is urged rearwardly with respect to the outer tube 50
by shoft spring 68, the collet forward end shrinks in diameter
and clamps onto the exterior of the holder 30. This clamping and
retention of the holder is helped by fhe trap edge 31 which is

25 present on the exterior of the holdér 30. The collet 66 clamps
onto the holder just behind the trap edge. The trap edge 31 is
shown as an annular element in this embodiment, however it can

take on any shape which binds against the restricting edges of

;
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1 - 5 the invention is a conbination syringe 20 and needl e 10 devi ce. In

| arger enbodi ments of the device, ie, syringes greater than 10cc, the
needle is a separately attachable nenber including a netal portion 12 and a
screw attachnent portion 14. 25 For smaller syringes, for exanple hone

use devi cesywddgasdigedl es are permanently attached to the Spgriwm@i9129 These
parts are adaptable to utilize a needl e assenbly which can be utilized on a

conventional syringe with a male | eur |cok conEonent. The_ 5
98/ 18511 ¢collet 66 and retains the holder 30 nF%ﬁ?LE@WVT@iZ%”%y? nERe 2o

device of the inyentiaon_jncludes a hollow inner barrel 60 which cooperates
wth a need’frénerre;é’ragtgteorsgo to withdraw the needle 10 into the inner barrel

foll owi ng use. phE@oiaed! §oWd izl raatkabaly 1E QWY isprafdgbyscenicmui ng
the stroke of the 5 syringe plunger 40, follow ng the enptying of the

syringe untgishdie oreetiec endt capt 34 80 tins Hiekter.cl @asedlbasm the boldex 66

and 5 30, the collet 66 is expanded by pushing the collet 66 forward
by a push on the inner barrel forward end 64 by the forward end
44 of the plunger. When a user has dispensed the fluid by a full
stroke on the plunger, the plunger is pushed past the full stroke-
position and the plunger end 44 urges against the inner barrel
10 64 which in turn pushes the collet 66 forward. By pushing
forward, the collet 66 expands and the holder 30 disengages from
the collet 66 and the holder 30 is propelled rearwardly into the
tubular body of the inner barrel 60. The syringe 20 and needle
10 are then disabled with the needle tr&pped within the syringe

15 as shown in Fig. 3.
The assembly sequence of the present invention is shown in
Fig. 4. The plunger 40 and forward end 44 are assembled. The
holder 30 and associated long spring 38 and seals 33, 35, are
then inserted into the inner barrel 60 which is comprised of a
20 forward end 64 and seal 62 and collet 66. The inner barrel and
short spring 68 are loaded into the outer tube 50, followed by
the insertion of the assembled holder 30. The holder is inserted
until engagement with the collet occurs followed by the'insertion
of the assembled plunger. The entire syringe includes four
25 polymer plastic molded parts, namely the plunger, outer and inner
barrels, and the holder, three seals, and two springs. The seals
can also be a polymer and consequently be molded together with

the respective inner barrel and holder as desired. By virtue of

8
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propel l ed by spring action into the body of the inner barrel. The syringe
20 is made up of an outer barrel or tube 50 and an inner barrel 60. The
inner barrel has a forward end 64 which 10 has an additional seal

el'enent 62, an Oring in this enbodi ment, which seals the inner barrel to
the i nner swéoemmsaf the outer barrel 50. This creates a fpurtgsemnsiai nnent
chanber which can be pressurized by the introduction of the plunger 40 into

t he containgent chanber, from.the rearward_end of th r.i nge. Ihe 5,

| o EES | ORIV S BUBRe A, OF SPATES AT AL IR LAY P

gngng‘?rthgs&é‘&%{on Ai:hé&if‘eaé P + Ptdh:? B}&E%% 31 Hoptinht48ncan
JH fyE i anki o4 Ppule Bl

be provided to engade a user' s he forward en e | nner

barrel 60 at&® peHdHEEIy2anal LEBbnERL AL D) raiicadearelots 67. The collet 66
has a slotted 20 external funnel shape which creates a contracting and

cl anpi ng effect The fdmeguinoetimsai dessriptim cofh stmough the prefienged
| ocated at the forward end of the outer tube 50. The collet is biased into

a cl anpi ng eEbedinantie@nfodestonody afshbetinyentiprss Whhex wezsionsnhef
i nner barr eJ:hJE}sO J{nevaern J.rcfrixI %a%“ f)g cr:zeeSJ)teeCé wti%h%gt deggét?{nq} uPreomSQ:he spirit

and scope of the invention which is limited only by the claims

appended hereto.

9
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The device further includes a retracting .needl e hol der 30 shown in detai

in Figs. 6 and 7. The hol der 36-%s—adaa%ed—pg_be_jnserted t hrough the

t ubul ar body of the inner barqﬁ MD 98/ 18511
PCT/ US97/ 19129 a rearward end t der” 30 includes a body
portion 32 wvébs/ssgnd cap 34 o H end t hereof apdr@s§rioid port

36 |l ocated along a m d-section and extending to the forward
end thereof. The retracting hol der 30 passes fluid fromb5 t he

cont ai nment chanber upon pressurization thereof by the plunger 40 through
the fluid port 65 of the inner barrel gQ.ifgough the holder fluid port 36

into the needle 10. The hol der is seal the inner surfaces of the inner
barrel 60 by twoyseal sy¥rdnged a&mpffgirlfga- first enmbodi nrent shown in Figs.
1-7, the 10 seals 33 and 35 are Oring type seals. These are terned

dynam c seal s. Aun auternh&rrvel qrrddionehavihg td ef cxsmiridngndr aad ge reatward
5 end;
an inner barrel adapted for insertion into the rearward end
of said outer barrel, said inner barrel having an expandable
. collet mounted on a forward end thereof, and having a tubular
body aligned with said collet, said collet having a forward end
10 adapted to engage an opening in the forward end of said outer
barrel said opening constricting said collet as said collet is
pulled rearwardly through said opening, said inner barrel being
.sealed to said outer barrel so as to contain fluid in a fluid
containment chamber between an inner surface of said outer barrel
15 and an exterior of said tubular body;
spring means positioned betﬁeen said outer and inner barrels
so as to bias said inner bafrel rearwardly with respect to said
outer barrel;
a needle retractor element having a tubular body and a fluid
20 port contained therein, inserted into said tubular body of said
inner barrel and engaged by said expandable collet, said fluid
port being in fluid communication with a fluid containment
chamber defined between said outer barrel and said inner barrel;
second spring means for biasing said needle retractor
25 rearwardly positioned between said inner barrel and said needle
retractor; and,
a plunger element adapted for insertion inte said

containment chamber for pressurizing any therein contained fluid

10

MO s auzay TS ST s B

REPLiCED




bet ween the holder 30 and the inner barrel 60 is showm in Fig. 10 wherein
stati ¢ annul ar pressure seals are used between exterior annul ar edges of

t he holder 30 and interior annular 15 di ameter restrictions of the inner
barrel 60. Details of the collet 66 of this embodi nent are shown in Figs. 8
and 9. The wobsd/ss11i ncl udes slots 67 which allow for expangcomsendi2o
contraction of the collet as the exterior funnel shape of the collet is

df dlLy d h he 2 :
Py | b ahay 2Bnbs Bt Tkt iReRbsh Sat £20s8" PREE, oRBoralynnrt B ;
Wi th respe%sae .L..haleeé&el dvbeféﬂzé% %&wﬁg@@ I3 s%% ﬁ e%old etg gfg%
ﬁ er hi s

end shrinks 1 n dianeter clanps onto t exterior

cl anpi ng angegpkedt ton .«ﬂﬁd heuter dpart&1 hebpedsdy baeat rr@l&daégace?clra&l&h i's
25 present on the exterior of the holder 30. The collet 66 clanps onto
the hol der pliehebbhreatrwahmily dptedgaid Thener dmmegs 31 is shown as an
annul ar_ elenent in this enbodi nent, homever it can take on any shape which
bi nds &gai nst t he- r est rIEHNGG @88gdB sfafm 1, further comprising:

a needle connected to a forward end of said needle retractor

element.
3. A syringe as in claim 2, further comprising:
screw attachment means for attaching said needle to a
10 forward end of said needle retractor.
4. A syringe as in_claim 1, wherein:
said spring means comprises a coil spring.
5. A syringe as in claim 1, wherein:
said second spring:means comprises a coil spring.
15 6. A syringe as in claim 1, further comprising:
first separate seal means for sealing said outer barrel
portion to said inner barrel.
7. A syringe as in claim 6, wherein:
said first separate seal means comprises an O-ring type
20 seal.
8. A syringe as in claim 1, further comprising:
second and third separate seal means for sealing said needle
retractor to said inner barrel.
9. A syringe as in claim 8, wherein:
25 said second and third separate seal means comprise O-ring
type seals.
10. A syringe as in claim 8, wherein:

said second and third separate seal means comprise annular

11
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WD 98/ 18511 : PCT/ US97/ 19129 col l et 66
and retains the holder 30 in the forward end of the inner barrel 60. The
hol.der 30 is biased rearwardly by |Iong spring 38 which pushes on the end
cap 34 of the holder. To rel ease the holder 5 30, the collet 66 is
expanded by yayedmged the collet 66 forward by a push on thepervosybeyr e
forward end 64 by the forward end 44 of the plunger. Wen a user has
dispensed the fluid by a full stroke on the plunger, the plunger is pushed
past the fuPFaki¢oRed ition and the plunger end 44 urges against the
i nner barrel 10 64, Whi jn_tur S, t l.l.et 66 forward. By
e 2o ahegs 25 il BLE R+ Ab Y

pushi ng forward, expan Fér 30 di sengages from

the collet 66 angd,ideeRoAn@dbR) £611EOPRAL €8 FAARVA ShXpeR! @xithe ibybahar
body of the inner barrel 60. The syringe 20 and needle 10 are then

di sabl ed wi fhclhceseasiiotd r dppedides hi thédeSytiongenible expaimion i anfi g.

3. The assenbly sequence of the present invention is shown in .
5 contraction of a longitudinal passageway located within said

collet.
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Fig. 4. The plunger 40 and forward end 44 are assenbled The holder 30 and
associ ated | ong spring 38 and seal s 33,:"35,- are then inserted into the

i nner "barrel 60 which is conprised of a 20 forward end 64 and seal 62
ahd collet 66. The inner barrel and short spring 68 are |oaded into the
outer tube {Heshdihoved by the insertion of the assenbl ed h@dg@inddty The
holder is inserted until engagenent with the collet occurs followed by the
i nsertion of the assenbl ed plunger. The entire syringe includes four 25
pol ymer plastic nolded parts, nanely the plunger, outer and inner barrels,
and the hol der, three seals, and two springs. The seals can also be a

pol ymer and consequently be nnlded-togeth r wwth the r96ﬁéb§i e i nner
barrel and hol dercgzgeEzia ed. By virt WO 9810l 85t =~
PCT/ US97/ 19129 t hellgo tatively few n qry of parts¥Nand ;eirﬂsinplicity
i n execution, the :je§ syringe a rl¢ ragtable needl cc:bunyiion
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can be readily and econom cally manufactured. The foregoing is a
description of sone of the preferred 5 enbodi nents and best node of the
invention. Oher versions of this invention can be created w thout
departing fromthe spirit and scope of the invention which is limted only
by the cl ai Rppapagaded hereto. 9 10 dains 1. A syringepctms@mrpRdng:. an
outer barrel portion having a forward end and a rearward end; an inner
barrel adapted for insertign into the rear & of—-sajd outer barrel,
sai d i nner barrel having #An expgsgabl e col | ¢t nount ed forward end

thereof, and having a t ular“bndﬂ aligned Jith said c t, said collet
having a forward end adApt ed [flo e“gage an opening int orward end of
said outer barrel, sai openihglchnstricting said collgtt§s said collet is

pul l ed rearwardly thrqugh saijy ni ng, said inner barre
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being sealed to said outer barrel so as to contain fluid in a fluid.
cont ai nnment chanber between an inner surface of said outer barrel and an
exterior of said tubular body; spring neans positioned between said outer
and inner barrels so as to bias said inner barrel rearwardly with respect
to sai d out ewoldstgsel ; a needle retractor elenent having a tp¢grisefdeady and
a fluid port contained therein, inserted into said tubular body of said

i nner barrel and engaged by said expandable collet, said fluid port being
in fluid conmunication with said fluid contai nnent chanber; second spring
means for biasing said needle retractor rearwardly positioned between said

i nner barrel and said needle re JK and, 3 upogr el enent. adapted for
insertion into said contai nment {cllaptley for pr ulfi 3ing and therein
contained fluid WD 98/ 18511 '
PCT/ US97/ 19129 and urging said eroﬁgh 9 ji d port, whereby, at a
user's discretion, forward nove Nf | saifd i1 nrel wth respect to
said outer barrel releases said ™ retract

N ol
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element rearwardly into said inner barrel. 5 2. A syringe as in
claim1l1, further conprising: a needle connected to a forward end of said
needl e retractor elenent. 3. A syringe as in claim?2, further conprising:
screw attachnent neans for attaching said needle to a 10 forward end of
sai d needl e y&bdiRSHOr - 4 A syringe as in claim1, wherepprusandizepri ng
means conprises a coil spring. 5. A syringe as in claiml, wherein: said
second spring neans conprises a coil spring. 15 ' 6. A syringe as
inclaiml, further conprising: first separate seal neans for sealing said
outer barrel portion to said inner barrel. 7. A syringe as in claim®6,
wherein: said first separft eggeal ans conprise type 20

seal . 8. A syringe as ijn &Him 1| further conpiy ond and third
separate seal neans for se@ling shid needle

6
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retractor to said inner barrel. 9. A syringe as in claim8, wherein: 25
sai d second and third separate seal nmeans conprise Oring type seals. 10. A
syri-nge as in claim8, wherein: said second and third separate seal neans
conprise annular 11 WO 98/ 18511

PCT/ US97/ 1932 %sfkst i ¢ seals. 11. A syringe as in claiml, mdwgssrmzsai d
expandabl e coll et has a funnel shaped exterior and includes slots in sides
t hereof to enabl e expansion and contraction of a |ongitudinal passageway

| ocated within said collet. 12
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Claims

1. A syringe, comprising:

an outer barrel portion having a forward end and a rearward end;

an inner barrel adapted for insertion into the rearward end of said outer barrel,
said inner barrel having an expandable collet mounted on a forward end thereof, and
having a tubular body alignéd with said collet, said collet having a .forward end adapted
to engage an opening in the forward end of said outer barrel, said opening constricting
said collet as said collet is pulled rearwardly through said opening, said inner barrel
being sealed to said outer barrel so as. to contain fluid in a fluid containment chamber
between an inner surface of said outer barrel and an exterior of said tubular body;

spriﬁg means positioned between said outer and inner barrels so as to bias said
iﬁner barrel réarwardly with respect to said outer barrel;

a needle retractor element having a tubular body_ and a fluid port contained
therein, inserted into said tubular body of said inner barrel and engaged by said
expandable\ collet, said fluid port being in. fluid communication with -said fluid
containment chamber;

second spring means for biasing said needle retractor rearwardly positioned
between said inner barrel and said needle retractor; and,

a plunger element adapted for insertion into said containment chamber for

pressurizing and therein contained fluid
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