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W TH RETRACTABLE NEEDLE ASSENBLY BACKGROUND OF THE | NVENTI ON Fi el d -of the
| nvent i on” W@ 9%Res3knt . i nvention rel ates generally to protecty@@nﬁwwgﬁagnst '
an acci dent al sharps injury or stick from an unprotected needle. ’
More particularly, the resent invention relates to a retractabl e needle
syringe for protectloﬁYﬁﬂﬁﬁﬁhﬁnggbF§§ﬁ9§F3§ﬁErH?EPHFUP§S§MB§¥|ck froma
used heedl e of the type compnl aSSOCIated with medical 10 practice.

Most particularly, the pr es ePRCRARETTR oFF B BVERLLON aut omat i ¢

retractable needl e syringe for protection against an accidental sharps

I njury or ffé?ﬁéh?”kﬁﬁuiﬁgeﬁtibﬂge Description of the Related Art 15

For sone tine as recognized the desirability of protectlng

per sonnel from aC@thE&%Lse e s ?"élg'i:ege%‘éh%r%tl'l To MERJARSEM Y,
concerns have been expresse out the possibilit ansm't |ng Serious
or potentkal byaiakel ahnfeedidh@s a st 9hj ﬁwyh 8&Ci sends. fror&/bsatn 20

recently, the Cccupation Safety and Heal th Adn1n|strat|on has i ssued

gui del i nes wahpbogeetganemndddleknown Mersét apadat lci9dP1FD30the  pAdduitgh,

the art has recognized the desirability of protecting agai nst

acci dent al shawvpstiopurrebabvesndwrll @ sretkactables beédbe edsytiatger Sictr cal
25 protective devices are still not available. U S. Patent No. 5,209, 739

di scl oses a ByPerRkkinR M|@mdﬂqpadn@f@r§w iiqgaLr yo @rh srtamlqwg?mm a

retractabl e cannula. An el astomeric tube is connected between the cannul a
and t he used needle of the type commonly associated with medical

10 practice. Most particularly, the present invention relates
to an automatic retractable needle syringe for protection

against an accidental sharps injury or sticks from a used

syringe.

Descriptioh of the Related Art
15 For some time, the art has fecégnized the desirability
of protecting personnel from accidental sharps injuries or
needle sticks. More recently, concerns have been expressed
about the possibility of transmitting serious or poténtially
) fatal infection as a result of such acc1dents Most
20 recently, the Occupatlon Safety and Health Admlnlstratlon
'_has 1ssued guidelines which are generally known as Standard
1910.1030. Although the' art has recognlzed the
deéirability of prbtecting against ‘accidental sharbs'
1njur1es or needle sticks, it is believed that practlcal
25' protective dev1ces are still not avallable |
U.S. Patent No. 5 209, 739 dlscloses a hypodermlc needle
"'assembly and a syrlnge both hav1ng-a retractable cannula.

An elastomeric tube is connected between the cannula and the



passage to the fluid chamber. In each of the enbodi nents, a separate
mechani cal device nust be i ndependently operated by the. user to cause

retraction W Mgﬁ %fmnul a into a second conpartnent. - Since the fluid
nmust travel f%r ua the el astoneric tube to bypass the second® f208f8nt |
there is a potential risk of injecting air directly into the patient if the

el astoneri c tpdesdyeaks. cial onesd Edmpdyr NO. 10 4861 862 ¥he erlSbA@SREN RS

device in which a needle is retracted into the syringe. In several of the
enbodi ments, a ddparatevimeehahéqulr devitbemusgebet indapendadely | ypeppeeat e
a nechanical device to cause retraction of the needle. In the one
enbodi nent whyxhithe iUsereso aaust asttixmagtammeof thhecahwla cimeober sesondt
prel oaded and requires the user to depress the plunger to load the elastic
menber and t RIBRAXERERoNt | nGénee 4P y faudds uresn tuavedl uhrpugb avbéd
premature withdrawal of the plunger. As such, the device requires two
hands for 5ts§%ﬂﬁ§9¥ﬁ?&ﬁ.tBbS.tPaggﬁﬁsﬁbEheS?399?§39?mEE§%W§@%&,t%EHQO}SZG,

4,955, 870, 4,874,382 .and_4, 838,869, PCT Licati .2 MO 95/ 11713, d

i opean AppiT EHIEHFIAY T45K0BE oS0 AFEARANAHF SO 5SS BY AR e, RAFLRAE he

needle is retyached &yasacthncgmrceﬁfb\éeph%gkgg. I n each of these devices, the
C

spring and needl e connectl on "passes rough the plunger sealing nenber.

I\gidist irgflg: |t§ i " ﬁ'%%%gagéganéew.r eregbaf ah IdEsIHMIeT 5 SeRliRE npgber.
which a needle is retracted into the syringe. In several of
10 the embodiments, the deviée requires the wuser to
independently operate a mechanical device to cause
repraction of the needle. In the one embodiment which
. utilizes an elastic member, the elastic member is not
- preloaded and requires the user to depress the plunger to
15 load the elastic member and thereafter continue to apply
pressure on the plunger to avoid premature withdrawal of thé
plunger. As such, the device requires two hands for its
operation.
U.S. Patent Nos. 5,395,337, 65,267,961, 5,190,526,
20 4,955,870, 4,874,382 and 4,838,869 each disclose a device in
" which the needle is retracted by a compressive spring.. 'In
each of thése devices, the spring and needle connection
passes through the plunger sealing member. - This results in
complex sealing requirement for the plunger sealing member. .
25 ' Accordingly, there is a need for a syringe having an
automatically retracted used needle assembly that can be -
used in a conventional manner and does not reqﬁire elaborate"

manufacturing or sealing means.
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¢ 4
susceptible to contam nation. -2- PCT Application No. WO 96/ 04030 Al
di scl oses.a device in which the syringe hollow body includes a second. body

around whi ciwyg ésoptsunger noves, This.again requires conpl ex p@ﬂgg Jodkd N9
t echni ques and seal ing arrangenents. Accordingly, there is a nee or a
syringe having an automatically retracted used needl e assenbly that can be

used in a conventional manner SYMMARYESOF OTHE SHNENIEINbor at e nmanuf act uri ng
or sealing nmeans. -2a- WO 98/ 20923 . . )
PCT/ US97/ 20646 SUMVARY T8 TRESSRPENTAENCRLdOBr e BERViARTenti oL FPETRRLE. a

di bl e, si.ngl ' whi .h hol | b t hat .i . .

SubStanti ol | POIE aiase URGRaR FELEThsla | A1 JOME¥edbatYs FREtor ey
bst ant al | StibsCafii 8 | ¥

otraotabl o PERACARSERANK ohh KO b Ichh W FuTCHRECAAPERE1POSTERRA, Y,

the inj ecty on JEPagEaRRs g OlheckBEOUBHY L i SYPLRYELBOMLARRI Unfiich /lin

el ongat ed plunger, which noves if the hollo ody r 10 I"nj ection
pur pose, -has i&j@&iﬁﬂ%&héz‘lﬁéﬁs@@meh Y2 tTRREAB1P Hded1 H SLEmpBANgsand
e.

means for retracting the nee
positioned within the hollow body so that the injection
means passes out through the syringe body aperture. An
elongated plﬁnger, which moves in the hollow body .for
10 injection purpose, has a preloaded elastic member on spaced
apart retainer means and_meané for retracting the needle
assembly. Upon substantial completion of the injection, éhe
preload on the elasﬁic member is reléased and the relaxing

‘elastic member draws the injection means in through the

15 aperture.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an exploded view of a syringe assembly in
accordance with the present invention.
Figure 2 depicts the needle assembly.
20  Figure 3 depicté the tip end of the plunger assembly.
Figure 4 is a side;eievation of the plunger assembly.
Figure 5 is a cross ,_sgcﬁ_ional view of the plunger
asSembly.téken along line 5-5 of Figure 1.
Figure 6 is a front elevational view of the automatic
25 -releaée member.
| Figure 7 is a cross sectional view of the automatiﬁ

release member taken along line 7-7 of Figure 6.

-3-



assenbly. Upon substantial conpletion of the injection, the preload on the
el astic nenber is released and the rel axing elastic nenber draws the _

i njection ngaYgahdyst hrough the 15 aperture. BRI EF DESCRI PTI

DRAW NGS FigurenTﬁ?s an expl oded view of a syringe assenbly ?ﬁhﬁggégggﬂce
with the present invention. Figure 2 depicts the needl e assenbly. 20
Figure 3 depicts tHiguit¢ 8naéhoivst ke gidegeleasseohl pf B grretekiive Ghge
el evation of the plunger assenbly. Figure 5 is a cross sectional view of

t he plunger adsiartblneay demssddmgidh nhebsfymmgaé.qure 1. Figure 6 is a front
el evational view of the automatic 25 release nenber. Figure 7 is a cross
sectional view of Elguxetdndepickel aaduekedpek tadapted Agaghed tg the
Figure 6. -3- ,"WD 98/ 20923 .-

PCT/ US97/ 2061 fife 8 shows a side elevation of a protective cap which

may be us with the syringe. .Figure 9 .depicts a Luer-lock adapter, attached

to the sy?sldnge. 5}'!']""9‘12{e Fil&urgeggcgﬁpiﬁ% %;nﬁﬂ'iﬁge %*g‘ﬁ%u e 8 i#an

assenbl ed but | t] i gura <11 .is an expanded vi ew of’ the cross
S R

section of the nee aken-along line 11-11 of Figure 2, with
Figure 11 is an expanded view of the cross section of

the needle assembly_taken along line 11-11 of Figure 2, with
the tip of the plﬁnger inserted thérein.
10 Figure 12 depicts the syringe of Figure 10 after the
plunger_assembly has been withdrawn. '
Figure 13 depicts the syringe of Figure 12 after the
syringe_has béen rotated.
Figgre 14 depicts the syringe of Figure 13 as the
15 sealing member begins to connect with the needle éséembly.
Figure 15 depiéts the. syringe of Figure 14 upon
substantial depression of the plunger assembly.
Figure 16 depicts an expanded view of the rear portion
of the syringe shown in Figure 15.
20 Figure 17 depicts an expanded view of the mated needle
" assembly and plunger tip of Figure 16.
Figure 18 depicts the syringe of Figure 16 immediately
after complete depression of the plunger assembly..
Figure 19 depicts the syringe of Figure 18 after it has
‘25 been used and the needle has been retracted.
'Figure 20 depicts an expanded view of the rear portion .

of the syringe shown in Figure 12.



the tip of the plunger- inserted therein. 10 .  Figure 12 depicts the
syringe of Figure 10 after the plunger assenbly has been w thdrawn:. Fi gure
13 depicts knge of Figure 12-after the syringe has be ' .
Figure 14 d‘tg%?g’tégﬁ?he syringe of Figure 13 as the 15 seali ng%ﬁﬁ%?bg%& ns
to connect with the needl e assenbly. Figure 15 depicts the syringe of

Fi gure 14 upon subBidgumrs il idepnesspboded view pbilirgerecanse embydikiegity @ £16
depi cts an expanded view of the rear portion of the syringe shown in Figure
15. 20 tire goresarrt dipvenrtiem. expanded view of the mated needl e
assenbly and plunger tip of Figure 16. Figure 18 depicts the sxr-i'nge of
Figure 16 i mredi X&yraf 2% €8RpFEEe tthepr 8¥FEBF0fOF h&igaFifgerlaskenisny .

. Figure 19 depicts jhe syringe of Figure 18 after it has 25 been used and
the needl e té%s?f&‘éiﬂe‘&e?%éc‘f .eéi"gff}? Y% epi cts an expanded vi ew of the

o OriAon O LER £ SR LR 2 oe 4 s MORILANER: e |

Bssenl ed bur s e e 925" s an expl oded view of a

third enbodi nent @fgure 24 is an elevation view of an alternate needle
assembly for the third embodiment.

Figure 25 is a section view taken along the line 25-25

10 in Figure 24.

Figure 26 is an expanded cross-sectional view of the
forward portion of the.syringe hollow body of the embodimeﬁt
shown in Figure 23 with the needle assembly inserted
therein. .

15 Figure 27 is a cross-sectional view of thg plunger body
taken along the line 27-27 in Figure 23.

Figure 28 is an isometric view of the retraction hub of
the third embodiment. |

.Figure 29 is an enlarged cross-sectional yiew for the

20 end portions of the plunger assembly of the embodiment shown
"in Figure 23. |

Figure 30 depicts the syringe - of Fiéﬁre 23 in an
assembled but unused condition.

Figure 31 depicts an expanded cross-sectional view of

25 the forward portion of the syringe of Figure 23 upon
'Substantial'depression of the plunger assemb;y.
Figure 32 depicts an expandéd_cross—secﬁional view of

the forward portion of. the. syringe  shown ' in . Figure. 23 .

-5~



. the present inve
needl e assenbly

ntion. Figure 24 is an elevation view of an alternate
for the third enbodinent. Figure 25 is a section view taken

al ong the || =25 10 in Figure 24. Figure 26 is an. expanded
WD

Ccross-sectiona
t he enbodi nent s

view of the forward portion of the syringe hECKBFIHHEIS of
hown in Figure 23 with the needle assenbly inserted

therein. 15 immediﬁit@ll?eza_?ftb% a compieteecidepialssibaW of t kdeP! WigRIgdody

taken al ong the

line 2 7 in Figure 23. Figure 28 is an isonetric view of

E'the retracti asseablef. the third enbodinment. Figure 29 is an enl arged

cross-secti onal
enbodi nent shown
in an assenbl ed

view for the 20 end portions of the plunger assenbly of the
FagRrgu3® &Pidtisgirhe 8Pringe cof Rimrey 23ngdtelr Bitglnas 23
but unused condition. Figure 31 depicts an expanded

cross- sect i oRgPBy MERSoANISthehreedbe WBR Y Bjpetractede syringe of Figure

23 upon sgbstant
an expande&d cros

PCT/ US97/ 20628>F

I al, depressign qf the plunger, assenbly., Figure_32 depicts
s:”"%gBFForPaqS &eahcsﬁ t'he® f (?g’\ﬁ&ln@epo%i é‘rf’%’f‘et h@*"syi‘li1 ng&

PCT] Uso71 200 4ESPAREGR ot DR iAo 2t JBTRST 4 ThenEL e

assenbl y.

member.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments will be described with

10 reference to drawing figures where the numerals represent

like

elements throughout.

With reference to Figure 1, the components of the

preferred embodiment 8 Qf the invention will bé described.

The

preferred embodiment 8 is comprised generally of the

15 syringe 10, the needle assembly 40, the automatic release

member 70, the elastic member 80 and the plunger assembly

88.

The syringe 10 is comprised of a hollow body portion 12

which has a closed.end 14 and an open end 24 surrounded by

20 a grip ring 26. ' Integral with grip ring 26 are a stop 28

and
the

- 24,

a -guiding shoulder 32 which is shown in Figure 13. On
interior of the hdllwabody 12, adjadent the open end .
is a pin 30. | |

The closed end 14 is defined by a truncated cone 16

25 which includes a truncating plane having an aperture 18. On .

the

interior of the hollow body 12, at a position adjacent

" to the closed end 14, is a retaining ring 20 that retains

-6~



Figure 33 depicts the syringe of Figure 23 after.it has been used and the
needl e has been retracted. 5 : Figure 34 depicts the syringe of-Figure

23 in an asseotdim@2ut unused condition with a danper in t-he Bbpgishfaoeas
menber. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The preferre

enbodi ments will be described with 10 reference to draw ng figures where
. the nureral s ther eseerdle ke agsamitys t ¥0oughdut . PYRitioRf erdiiiand 0 Eisgur e
i 1, the conponents of the_preferred enbodinent 8 of the invention w |l be
| described. ThAlpeEPaELBELEnDIRGRMLNT | F18GmRD sdpYjeREr aFERlacedhdysa
syringe 10, thf need| e agsenbl_ 40, the automatic rel ease nenber 70, the
el astic nmenmbeP-RHPoht¥tRe PYOHger+®R3enbly 88. The syringe 10 i s conprised

ol fotiotea 0%y Poht . Abeifl el LIty 246 Q3P aidsbdde D BehafL S o

surrounded by 20 egral~"w FTp ring

and a gui dé“gwdgﬁlb%'ﬁgéﬁé&ml@ PobitiBHd DMl SotdcalBrbiLE A Of

the hollow b acent t'he open en a pn e cl osed end

14 is definedrhy GodidHiC eR08n 184 2ge kWL i} RS TeA sl BRGALNRG RIRNE
havi ng an aperture 18. O?I?éee intrelri orzé%f theyhol | ow bgdy 12, atl a position

adj acent to tée ehesedwerdtbd doned Ueii NtHY syHRUnFd 1dhat Hewaiss, théO
98/ 20923 ' PCT/ US97/ 20646
: interior surface of the truncated cone 16 has a number of
ridges 21 which extend from the closed end 14 to the
10 truncating plane of the cone 16. These ridges 21 act té
simplify the breaking of 'thé seal between the needle
assembly 40 and the interior surface of cone 16, theréby
reducing the resistance which must be overcome to withdraw
the needle assembly 40. |
15 | Immediately adjécent to the projection 44 is a
resilient collar 46. Immediately behind the collar 46 is
the angular recess 48. Adjacent to the recess 48 is the.
sealing ring 50. The resilient collar 46, the angular
recess 48 and the sealing ring S0 are all formed as a
20 unitary molding of synthetic rubber. The interior recess 41
" of needle assembly 40 communicates with the hollow needle
42, Along'the-iear surface of the needle-assembly is a
rectangularly configured_cévity 52 which is shown in detail
in Figure 2. In the preferred embodiment, the cavity,sz_is
25 shaped like an arrow head with narrowly .spaced walls 54
defining the shofter gide of the rectangle.
. Automatic release member 70. holds the elastic member 80

on the plunger member 88 in a preloaded or tensioned

- : _



the  needle 'assenbly, 40 in position during use. AIternativeI&,
-retaining ring 20 may be replaced by a plurality of projections. The needle

assenbly 4Qy4 rised of a needle 42 5 which is centrally_pgsjtioned in
t he conicaﬁ”%§01ec¥ion 44. The conical projection 44 generalrggiéggﬁgﬂﬁnts
the interior of the truncated cone 16 in the syringe 10. However, the
interior surdeoditfon heuritihcatiesl cshenddr hatembewinb@s ofsridgepladenpi ch
extend fromthe closed end 14 to the 10 truncating plane of the cone 16.
These ri dgedepregsedt.o dnnphief prefherbdeaibadimeft, t bke gbastibehewebar t he
needl e assenbly 40 and_the interior surface of cone 16, thereby reducing
the resistart® hiah alsstbe besdcwhicholai aperaved hEorcpefitcatsenesy 40.

15 | medi ately adjacent . to _the prqjection 4 is_aresilient
col lar 46. ThfeBluPery RasenPlivhe8dol Fhe @éai%_ltcné“%fﬁﬁﬂ' afOr ek uhe

36, tho dhohoTARSTA4°aR0 Dhc "Cadi (TR PPAGZ38°d ahai S ocaEab 20
.unitary r“”(ufgh(gef%%gﬁggiéﬁﬁﬁﬂ%ﬁﬁ%ﬁ PIQQ interior recess 41 of 'needl e

assenbly 40 conminicates w ow needl e 42. Al ong the rear

surface of the neg %ﬁ%&@é@'é{sémy%a{mi@&éy £0§idx%ﬁfg;|>&f‘e’i$x¥tﬁg

which is shown in detall Tn Figure Z. In the preferred enbodi nment,

cavity 52 i amd askepedny Kferderar1omn heqtﬂLevm/thhﬂwxr Opbit SHRCOd Wald Sa54

defining the shorter side of the rectangle. Automatic rel ease nenber 70

hol ds the el#isiftc neEbeshBEh orntetimgtamgert nesder e im aclps el Doged or

t ensi oned -7- -
10 application pad 104 and at its_other end in geometrically

configured tip 112. As shown in Figure _3, geometrically

configured tip 112 is érfow shaped with two collapsible fins
113, 115 as rod 114 extends from the end of the shaft 92.
At the tip of rod 114 are detents 117 which allow each fin
15 113, 115 to collapse against the rod 114. The base of rod
114 has two ramps 119 which assist in withdrawing tip 112
from the needle assembly cavity 52 which is in its initial
position; A sealing member 110 is placed on the rod 114 in
sealing engagement'therewith.' A éuitable sealing member 110
20 is described in detail in.my U.S. Patent No. 5,338,304,
"which descriptidn_iS'iﬁéorporated herein by reference.

As shown in Figures: 4-5, the shaft 92 consists of 4
ribs 92A, 92B, 92C, 92D formed in- a substantially cross
shape with-angulaf'éhahnels formed bétween adjacent -ribs. .-

25 The upper rib 92A has a rotation notch 94 adjacent the
sealing member 110 -and a first fetaining notch 106 adjacent .
the forceﬂappliéator-pad 104. fThe_lower rib 92C has a_

second retaining notch 102 adjacent the force applicator

This Sheet Has Been Replaced -8- : THIS SHEET HAS BEEN

TR0 REPLAGED




condition until the pl uhger menher 88 is conpletely depressed. In
the preferred enbodi nent, the elastic nenber 80 is an el astic band which is

approved fowomedos2al uses: The plunger assenbly 88, the el astceri@ReEs650.
and the autonmatic release 70 will be described in greater detail with .
reference to Figures 3-7. The plunger assenbly 88 includes a plunger

portion 90 aRdda L4 | Ag thdiBereLRIning, ol chg@P FEURCERtIG-msseakimgt
92 which termnat at _one, end in the_force a i cation pad 104 and
o i re ot her TeMBaE, 1300 mand Aatrrreng Pgbrba1oP cpeseRekesRhon Lo Fi our o
3, geonetrically nf i l ' Ar r ow, shap 1ih_t col Lapsibl e
- fins 113, 115 as ?%5’ 1%§E§%?é%§s¥%%%?%em§%e£ '? ﬁevgé%aﬁl\%fd)AP htg?i p
of rod 114 a n 7 ' I h fi.ps: 113 03 p
agai nst f[he ?,g_gﬂ %%% gﬁﬁ%gbzﬂswe%%h rq'(;:lcfo \gf%a%agg%%&%aﬁ%ﬁ?%%ﬁ?%%@agglrg in
W thdrawi BY el 2kl g OAbEBR MRedhRaasSTThl dwEAV idortidnMightihd | Sebdid
initial position. A sealing nmenber 110 is placed on the rod 114 in sealing
engagenent t ketadntihg Actdh avize semld rglasike mekided Bulene raheschad dgt ai |
inmy US. Patent No. 5,338,304. As shown in Figures 4-5, the shaft 92
consi sts of 4nei bad984, tBe2Baud@at P2 rébeane membesubdtamd i @t | yheroslseshape
w th angul ar channels fornmed between adjacent ribs. The upper rib 92A has a

rotation not €pdoicadjhe diindheet@dining matsdy 980 ZFke s999nd retaining

notch 106 adj acent the force applicator pad 104. The | ower rib 92C has a
notch 102 and the third retaining notch 98 are spaced so

10 that the elastic member 80 is preloaded, i.e. there is
tension in the élastic member.BO. The automatic release
member 70 is held in the second retaining notch 102 by the
tensioned elastic member 80. Whep the lower portion of the.
automatic release meﬁber 70 is held in the second retaining

15 notch 102, the upper portion is at an approximately 45
degree angle ffom the lower portion and is unrestrained in
the first retaining notch 96.

As shown in Figures 6 and 7, the automatic release

member 70 is generally a beveled‘ring. The small opening 78 .

20 is large enough to allow the automatic release member 70 to

" pass along the'plunger assembly 88 until it reaches the
trailing edge 108 of the first retaining notch 96.__ The

- trailing edge 108 fits into the large;opening 76,_butﬁwill

not pass tﬁrough the.small'opening_js. The lower portion of

-25 the automatic release member 70 has .a notch 72 and é
projection;74. The elastic member 80 is passed through

notch 72 and is hooked or secured to the projection 74. The

s



second retaining notch 102 adjacént the force applicator -8- WO 98/20523
PCT/ US97/ 20646 pad 104, a third retaining notch 98 adjacent the sealing

nmenber 110,waRdngeasocki ng notch 100 therebetweén. The aut omap) nkﬁ%ﬁﬁﬁ?
menber 70 is placed on the plunger shaft 92 with its upper portion Tocated

inthe first 5 retaining notch 96 and its |ower portion in the second
retaini ng notaltcha2ic Thelehdast imemterhe7080is s tHamcpeodiaionad emml tuhd he
automatic rel ease nmenber 70 and at the other end to the third retaining
notch 98. Tpdungesnassenhiyi A§ ast phevboushy descrihed akews ning notch 98

are spaced so 10 _that the elastic nenber 80 is preloaded l.e. there is
tension in the el FéGuEendiowD a2 FReCeCEbYat FePr tpRavitheiberads ilB32el d

in the second, retaining, notch 102, by the tensjoned el astic. menber_ 80.
Wen the | ow¥Pi5E (PY &e t"rﬁeaj;u‘f'b tit?‘er SHE nbe(r’j&gniot’ﬂ% pHsfssrache

d retaini 5 h,102 he [ ' ] ' |y 45
dogroe ang o TEOFPREY: ohE ST P AR 21 FErReaTa "PRRST Lfs pae’
gl ee. OrtT _ St D Ll
rerber 70 1 othbeds, £2 GUMD 4110k SHECEPIAN oy el bet URIRRS P 1R
enough to al kawehigsaubpmaibioC sl 3R rMREREbmédt! GhRahS udk@ng thadpger

assenbly 88 until it reaches the trailing edge 108 of the first retaining,
notch 96.  Thertnaicki renekeeibtdl firimisd 09t SRowar geLapenlbgk’ Gdapitiern | |
140 with threads 142 which mate with the threads 22 on the
10 syringe 10.. The opposite end of the adapter 140 has a
second set of threads 144 and a membrane 146 which covers
the end of the adapter 140.tp keep it sanitary. To utilize
the device 8 with an intravenous line, the adapter 140 is
cognecfed to the closed end 14 of the syriﬁge 10. ‘As the
15 adapter 140 is connected to the syringe 10, the needle 42
punctures the membrane 146 and extends slightly past the end
of the adapter 140. The second set of threads 144 can than
be used to connect the device to an intravenous line. Apart
from connection to a Luer-lock rather then direct injection
20 into the patient, .the device 8 operates as described
" hereinafter.
Having described ' the components of the preferred
embodiment 8, its operation will be described in more detail -
- with reference to Figures 10-20.. |
25 ' Figure 10 shows the device 8 whén it is first removed
from its packaging and the protective cap 130 is removed._ 
" The plunger aSsembly“Ee-isialigned within the syringe 10.

such ‘that the pin 30 is positioned in the groove between .the -

-10~-



not pass through the small opening 78. The lower portion of 25 the
automatic release nenber 70 has a notch 72 and a projection 74. - The

el asti c mengperogBibass passed. through notch 72 and is hooked or 0
the projection 74. The WD 98/20923 - PCY768Y70sds

PCT/ US97/ 20646 automatic rel ease menber 70 is then positioned on the

pl unger asserbbpra8ibsIPR eandudley ledscritbe82BbovEie RPHnEe8 asrrmbly 88
protective cap 130 with threads 132 whjch mpy be used_w th_the device 8.
In the prefeffed® anfddsiemlionmend ¥R BR1SH! f d&e of 1% uhddred i reras

h th d 2 which all t.h ' 10 b ted to the th ded

cap 130 and BPRAPOBERE b HATSAr =S AFea 0L LARSY TUCrS GE AL CETRE

Fi > 9 sh - | . it t 2 ' ith th

Chreads 25 o RE T SHINEL e Mol ih SIGAE £17 WIS dRGGIS |00
d t h ds; | ' th

a_second get yaLoLht £ads; Jads 3Nelran MESDEAE JAG WAL MEQYES Sddicusty 6. the

adapt er eep It sanitary. To ut e device 8 wt

i ntravenous  ItheerainBg 888PhETp IdPe¥En€ OFNE CAST Ao ddier Tl Hsers enth § 45 6bmt he
syringe 10. As the 15 adapter 140 is connected to the syringe 10, the

needl e 42 pusatdhéngt be tRebwands134 afdchat eadstgli ghtly past the end of
t he adapter 140. The second set of threads 144 can than be used to connect
the device to an [Ther apéungsr| iamsseniplyr t 88r oirs carhesct wathtirasml uto- | ek
rather then direct injection 20 into the patient, the device 8°
operates aspodadtéenbetiower bt fBigeure 12 to £ill the hollow body 12 in a

10 conventional manner. It will be noted that in the withdrawn
position; the elastic member 80 remains in a preloaded
position. Since the elastic member 80 is tensioned betwéen
two points on the plunger, the elaétic member 80 does not
act to withdraw or depress the plunger assembly 88. With the

15  plunger assembly 88 withdrawn sﬁfficiently, the pin 30 is

. aligned with the rotation notch 94. As shown in Figure 13,
syriﬁge 10 and plunger assembly 88 can then be rotated
relative to each other so that the fins.113, 115 are in
alignment with the narrowly spaced walls 54 of the cavity

20 Ss2. | |

Once the air has been purged from_the syringe 10 in a
known manne;;-the.device 8 is ready for injection of the
‘needle 42 into the patient. As stated above, the elastic
member 80 is not acting to.move_the"plunger:assembly_ss in

© 25 either'direction. Therefore,.the user is free to hold the-
'deviceiﬁ in the traditional dart like fashion between their
thumb and forefinger of one hand, and. use the other hand to

‘pinch the:patienﬁ's:skin_at the point of insertion for

-11-



Having described the conponents of the hréferred'enbodinent 8, its'

~operation will be described in nore detail with reference to Figures 10
-20. 25 '95%@5%6 10 shows the device 8 when it is first remved from
its packagihg. he protective cap 130 is renoved. The pl uRG&fUSAEAWAG)| v -

88 is aligned within the syringe 10 such that the pin 30 is positioned in

the groove behReitddRuslOinject¥b8/ 498223 the skin for intermuscular _
PCT/ US97/ 20646 upper rib 92A and the left rib 92B. The plunger assenbly 88

is in a firstindldogiment dnd wWiatililzee thenskihl, fckl Tarinjawtizent alTHuaxk
therefore are collapsed by the vertical walls 54 of the cavity 52 as shown
i n Figure llmeThbdsabEghnpactSonkaresthdegenerdllly fpmeidnnd methdds tire
needl e assenbly 40. The ra 119 hel p prevent the collapsed fins 113, 115
from cat chi n§henmegacadl flsengi- ofondee tgsvusyr e mim@f@é)é‘ds%rﬂﬁ%m% 4%

then withdrawn to the position shown in Figure 12 to fill the hol | ow body

12 in a 18 &o%RertBoraRrtHeRher the | usqr| FnpechSr Eher RUPSTANCRe 1RO dn.
POSLLLon, e Rlasl Gy TRIber 80 LR Bol e tsBh Pl 020Ed ROBR L g S nce < he
o5 Ly £, eer SOpoRBR s A%k 8- LLLOT AW e SRLERSLUINY B AR
aligned withetbe 708 ahbginBOteh Hiss A4S0 SRAWN ddbdlid U SsdmblyYabN9G O and
pl unger assenbly 88 can”then be rotated
upper portion of the automatic release member 70 is about to
10 contact the finger grip 26 and the stop 28.  Slightly
thereafter, the upper portion of the automatié releage
member 70 éontacts the finger grip 26 and the stop 28 and
begins to mbve upward on the stop 28 as shown in Figure 15.
Figure 16, which is an expanded view of the rear of.the
15 device 8 in the position of Figure 15, shows the trailing
edge 108 of the first retaining notch 96 pinching " the
automatic release member 70 between itself and the stop 28.
The continuing force as the plunger assembly 88 is
éompletely depressed and the- pinching of the automatic
20 release meﬁber 70 between the trailing edge 108 and the stop
" 28 causes the lower portion of the automatic release member
70 to  move down and backward, thereby automatically.
‘releasing from the secona'rétaining notch 102 as -depression
of the plunger assembly 88 is completed. |
25 As explained earlier, the fins 113, 115 of the tip 112
are now aligned with the'lohger sides of'the-rectaﬁgular
caVity“Sz. The fins 113, 115 collapse as the tip 112 passes

into the'caVity 52, but-Upén complete depression of the

-12-



L} 2

relative to each other so that the fins 113, 115 are in alignnent with the
narrow y spaced walls 54 of the cavity 20 52 Once the air has been purged
fromthe sywomgeos® in a known manner, the device 8 is ready ge@fudihals’ ON
of the needle 42 into the patient. As stated above, the el astic nenber 80
I's not acting to nove the plunger assenbly 88 in 25 either direction.
Therefore, tpbunger assembéyt88hoPEenrhéngddpcthe caAViky BRadist ishesin dart

| i ke fashion between their thunb_and, forefinger of one hand, and. use the
other hand tBigRREh Yhe. thexelint leckingn the (ngnht agfenhdy: thagether

WO 98/ 20923 , PCT/ US97/ 20646
subcut aneous?H i edttonPeEft §a PSRRI ntPor i TPEr MRS aP 6i nfRcBioRISHd

stabilize the é&ﬂ fo%el v ' né@c%‘i"igfljﬁ%’ T%gFEF%FQ?%&£I4%%téQUCarebtehe_-

general ly pr e?erre]dyrret hods 1'h user S

i nserted §hedééi§f9%§eg§2 SLIGHO) NEuBEhLeNteo ! izdtnilt | BHECImY N ghance

into the pati epressin orce application pad shown in

Figure 14, asohpPe8898RB! beeabby €RA hauped hkBehbZyb2ei BAd! @HRASRAINLHY t he
needl e assenbly 40, the upper portion of the automatic rel ease nmenber “70 is

about to 10 mentéacilohandli bgeengure 2RagndhkheotponerBs mabki ghld that
thereafter, the upper portion of the automatic rel ease nenber 70 contacts

the finger gald &6 tinel fheidtlys 2eaemdlbeciasgded fmone thenvarytiongd e st op 28
as shown in Figure 15. Figure 16, which is an expanded view of the rear of
t he As the automatic release member 70 releases, the
10 plﬁnger assembly 88 recoils slightly and guiding shoulder 32
urges the automatic release member 70 upward until it sits
against the open end 14 of the syringe and the grip ring 56
as shown is Figure 18. Since the elastic member 80 is now
tensioned'between a forward point on the plunger assembly
15 88, and a fixed point which is separate from the plunger
aésembly 88 and rear of the first point, the elastic member
80 retracts the plunger'asseﬁbly 88 until the entire needle
42 is retracted within the syringe 10 as shown in Figure 19.
Once the plunger assembly 88 has been completely retracted,
20 the guiding shoulder 32 continues to urge the automatic
" release member 70 inwardly until it locks into.locking notch
100 as shown in Figure 20. At this point, the plunger
assembly 88 is seéured so ﬁhat it cannot be .accidentally
- withdrawn from the syringe 10 or pushed .so the needle |
25 projects from the syringe’and'so that the device B cannot be
reused.
Now with reference to - Figures  21-22,. a .second

.embodiment of the device 208 will be described. - The

-13-



between it spbbgsads t he stop 28. The continuing force as the gﬁﬁ@ﬁéﬁ?

15 device 8 in the position of Figure 15, shows the trailihg edge 108 of
the first retaining notch 96 pinching the automatic rel ease nenber .70

0

assenbly 88 IS conpletely depressed and the pinching of the 0846,
rel ease nmenber 70 between the trailing edge 108 and the stop 28 causes the
| ower porti osompohbAtsubdmihieC dettiess @20E s JéhethllOWiee a8 adNdn
backward, thereby automatically releasing fromthe second retaining notch
102 as depr etbeoprefertesl mimbhogimeat s chbwevds, ither duijpl 4l@d andb cavity AR

expl ained earlier, the fins 113, 115 of the tip 112 are now aligned with
the | onger shaee @iffementeemfgigurnatdans,y 8@ thexe fisnan) abutmentcd06apse

as the tip 112 passes . into the cavity 52, but upon conplete depression
of the -12- forygdgpeipeen upper rib 92 and left rib 92B. The tip 112

PCT/ US97/ OGﬁg pg$ﬁ r %% enﬁ%y qﬁﬂfOp%£_ié§ﬁ#%i{%§ gﬁéitg}g% aﬁéghog%.in
Figure 177 th8reby™ ] t pl r ass et er t needl e
assenbly 40. 96, | r. as I I g Of f.hcizent | ength
o Pl unger B ESRERERtE oo i et ls B HAIR abRtRel S0 asBr irEe iy WY
ossi ble co L@n e | e pasgab! w40 agd e al i eber
910 and to gﬁég?gb?haggkﬁggggﬁgongﬁgg mat e and %ﬁ%i a?f3% '%Eg'flﬁgé as
been di schar gegeti &{"EissihEBQPo%Qte&\Shéf&rﬁlﬂlp%Tfie%ehéle@as THEE Y +40

rel eases, the 10 plunger assenbly 88 recoils slightly and guiding shodl der
32 52 is shaped to compliment each tip 112 configuration
i0 respectivély. _

Operation of the device 208, is generally'the same as
operation of the preferred embodiment . However, since the
tip 112 does not have a locking and a non-locking alignment,
abutment 106, is provided to prevent premature mating of the

15 plunger tip 112 and the cavity 52. As shown in Figure 22,
the plunger is initially aligned in the syringe such that
abutment 106 contacts the pin 30, thereby preventing
complete depression of the plunger assembly 88 and premature
meeting of the tip 112 and the'needle assembly 40. The

20 device is then filled as in the preferred embodiment. The

" syringe is then again rotated such that the pi#'30 passes
through notch 94 until the pin 30 is aligned in the groove
between upper rib 92A and right rib 92D. - Since there is no
abutment in this groove, - the syringe can now be completely

25 depressed. As the device 8 'in the preferfed embodiment is

rotated in the sSame maﬁner, an abutment 106 could be

included in the preférred embodiment between upper rib 92A. .

— | | ’ THIS SHEET HAS BEE |

il e
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urges the automatic rel ease nenber 70 upward until it sits against the open
end 14 of the syringe and the grip ring- 26 as showm is Figure 18. Since the
el astic ne 25 now t ensi oned between a forward point o r-
assenbly 1%%@3%?3 a fixed point which is separate fromthQP% @ﬁg}éir“agée
assenbly 88 and rear of the first point, the elastic nmenber 80 retracts the
pl unger assembidy Bsfunwiib tIRB ehei remswad| tha tder diimcldy winchi reedibe
syringe 10 as shown in Figure 19. Once the plunger assenbly 88 has been
conpl etely r 8SEgRbdy, 48040 REtyBFBMAGUERSY| BBES32 continues to urge the
automatic rel ease nenber, 70 iﬁmardly_ngil it locks into_| ocking,potch, 100

- as sﬂomn'in Fi gur PgFatioR Phi sERY| AUCRFIF u 2585 eRETDEE8 T8 sYr ed
i so that it t ' | it hd ' ' d
S the neeqrBiaactish ol ik, Aeddl SHOCKEEN 4 BHeL'MErqlefhaPis0®

so the Syring so tha EvIc
cannot becre : Lt r A S 21-22, a second
enbodinen? ggggﬁ% g&??é Q588§%FFﬁgggdd%§€?§%ggﬁe' The - 13- conponent s

of the device 208yafewgdenerafdYerddie tAM gasebN28083 Prefaii vt SRQs ment ,
however, the tip 112 and cavity 52 have different configurations, and there

is an abut mes 0@ fdeviRé besredl lupRerdeddr it andriefihind Gribdftent i p
112 is configured to have a plurality of fins 213 or alternatively, is
shaped as a BO® siFheramprsisksd cgederhl hy ngf ethki eyriefer 810ed theS ndadbat
No. 5,338,304. The cavity 52 ' :
assembly 340, the elastic member. 370, and the plunger
10 assembly 380. | _ |
The syringe 310 is compriséd of a hollow body portion
312 which has a closed end 320 and an open end 324
surrounded by a grip ring 326. The hollow body portion 312
preferably has an oval cross-section. The closed end 320 of
15 the hollow body 312 is defined by a cone 314 which includes
a truncating plane having an aperture 318. The opposite end
of the cone 314 has a tapered portion 317, as shown in
Figure 26, the function of which will be described
hereinafter. Proximate the tapered portion 317 is an
20 annular recess 315 which receives collar 346 of the needle
" assembly 340 and retains it in position during use. A cap
receiving sleeve 316 extends from the élosed end_320;abouﬁ
the cone’ 314. | | | _
| The needle assembly 340 is shown in Figurés 24 and 25.
25 It.comprises a needle 342 which is centraliy positioned in
the conical. body .344. The -conical body 344 generally
complements the interior of the cone 314 of the syringe 310.

Adjacent to the body 344 is a resilient collar 346 which
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i - shaped to conplinent each tip 112 configurati'on respectively. qOeratioh
of the device 208, is generally the sane as operation of the preferred

enbodi ment . wWyERss Since the tip 112 does not” have a | ock
non- | ocki ng a |gnrr£esnt, abutment 106, is provided to prevent B&éﬁﬁgﬁz@m
mating of the plunger tip 112 and the cavity 52. As shown in Figure 22, the
plunger is intétaihy ehéegneddle asecnlyly ndeo simhpobbtiebhuandnprdPbdesnhacts
“the pin 30, thereby preventing conpl ete depression of the plunger assenbly
88 and prenatikwidreeighy sféal hagaipst IChanconée3béedl 2nasseabiyr4Pecesshe
device is then filled as in the preferred enbodi nent. The syringe is then
agai n rot at eB&UAF thhe neledls assempdyse40t srouyninaten @ntl\;nt:he htdlepwn 30

i is aligned in the groove between upper rib 92A and _right rib_92D. Since
" there is no JRAMERII4%- t nRLoRT obRR, Tede SyFface ehnthevreedienpeacebly

e oo A o S S e P S NIRRT b So b heC br ke
PCT] U07] oGRS T b D FAveRg, 2e n&Pd ndePeE M 380 BT
R e e G A
descri bed forod hener gienged 88BefbIPNE80, as will be described in more
detail hereinafter. |
10 The plunger assembly 380 includes a hollow plunger body
381, a sealing member 360, a reﬁraction hub 320, and'a
piunger pad 400. The plunger body 381 is shown in Figure 27
and generally comprises a hollow tube 382 which is also
preferably oval in cross-sectionEto complement the syringe
15 hollow body 312. One eﬁd 383 of the plunger tube 382 is
substantially open while the other end 385 has a reduced
opening. An annular recess 384 is provided adjacent to the
substantially open end 383 to aid in connection of the
plunger pad 400 to the plunger tube 382. Hollow shaft 390
20 extends from the reduced opening end 385 and is axially
" aligned with the aperture 395. The free end of the shaft
390 "has an anﬁulér ring 392 extending therefrom. .The |
plungexr segling.means=360 is placed on the shaft 390 and
maintained in position by the ring 392, see Figure 29. The
25 piunger body 381 terminates with an annular tapered
projection 394 forward of ‘ring 392. The function of the

projection 394 will be described in more detail hereinafter.
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Now with reference to Fi gures 23-33, a third enbodi ment of the device 308
wi |l be described. The third enbodi nent 308 is conprised generally of the

syringe 31Gyolb¥mgegasedl e. assenbly 340, the elastic menber 370, 9%E&§6
pl unger 10 assenbly 380. The syringe 310 is conprised of a hollow body
portion 312 which has a closed end 320 and an open end 324 surrounded by
a grip ring 326. Refenmwindwdothoyessidh 313 glef & Aftracisom vual 320
cross-section. The closed end 320 of 15 the hollow body 312 s defined by
a cone 314 wWRFERDASC|HRRMGD thhimh QREHPDI Bhet B8y FRFEEN 340 Ang lnfi. thee

' d h 4 d i on 317 hown i n, Fi
S e he f unchBbAOB: EURF A% | | THse TREEAFFBaR MU cF AL g ee T L T ot sedhe
t d t] 7 i 1 ] ' |lar 346
of Tt he-noaal & RedelE, biafne hodPlHoR oL EERRTnG Betleth et Shd B

recei vi nggsl 6 e f ) I 3 b t cone 4.
The needlgg aggg‘%‘g % 3%%;i s%%?hoévlsﬁ)a] %%u?@%%ﬁagﬂd%é I%!gfa I%ﬁco%{rir;%% a

needl e 342 whhebihy RIiftalny IROTHe g rs_stw%f_ccaﬂégilurtgwb .381 The
coni cal body 344 genérally conplenments the interior of the cone 314 of the

syringe 310. EAdpadeny tforaedady 3t from resilaens24otikan ppwd cdpr WO
98/ 20923 PCT/ US97/ 20646 r et ai ns

t he needl e awhérhl inlihdes posl t320h amdl paperedsheadl 326.t 1 Jlite Seperarhi nst
the cone 314. An interior recess
head 326 provides an annular lip 329 between it and the rod
10 327. The sides of nipple 321 include flattened poftioné
325; The flattened portions 32§ allow fluid to pass by the
' nipple 321 during depression of the plunger 380. This wiil
be described in more detail hereinafter. Extending rearwara _
from rear collar 330 is a minor tubular body 332 which
15 terminates in a solid retaining ring 334. Alternatively,
the retaining ring 334 may be comprised of a plurality of
projections.
As shown in Figure 29, plunger pad 400 is positioned in
the substantially open end 383 of the plunger tube 382. The
20 plunger pad 400 inciudes a force application pad 402 which
" is attached to the plunger pad body 404. An annular ring 406
exténds.from the plunger pad body 404 and mates-with:énnual-
recess 384 in the hollow body 382 to maintain the plunger
pad 400 in-position. Extending forward. from the plunger pad-
25 body 404 is a nipple 408 which has rétaining.ring 410 as its
‘terminate end. Retéining ring.410 retains an end of the
elastic member 370 iﬁ_position.; As can be seen in Figure

29, elastic membex - 370 extends between the minor tubular

~17-



348 of the needl e assenbly 340 communicates with the hol |l ow needl e 342.
Al ong the rear surface of the needle assenbly 5 340 is an inner collar 350
whi ch defingg ?penlng to the cavity 348. ‘The cavity 34§E$gg;|nner

col | ar 350 are con igured to mate with a geometrically confi ’??f“ 26
on the plunger assenbly 380, as will be -described in nore detail

herei nafter.bd@y 332 Hi®l phippte assentdnd 38@ | petutiveda i1l Ipludd unger
body 381, a sealing menber 360, a retraction hub 320, and a plunger pad
400. The pl ungtaibhbdg SBﬂgssB%ﬁomdréﬂ.O:r gure 27 and generally conprises.a.
hol | ow tube 382 which is also preferably oval in cross-section to

conpl enent the syFhagelugierth@adoRoByd$041s p@ferapd y3pgoyidedewpktingar
tube 382 is substantially open while the other end 385 has a reduced

openi ng. An 3RALFYFer 8dés SR REFIS 49 &B& a‘lﬂna’(fé'ﬁ’tt“t’:@ tHe ChpspPinngsr y

tube 2.5 lﬁa%%’s@oﬁ:ﬁaﬁocgg?f s gﬁﬁi’%aéé‘te rtﬁsdeiggtiﬁehf?ﬁef'aﬁﬁﬁse;
3 T

390 has an okl A1 Kt o o SBARH Fier S tich, dRaf (a8 4F) Bfmane

360 is pl acgglﬁﬂg%gﬂgpagg%cdo b%%z@%g%@x‘%%%h”%ﬁt‘o”tﬂgsgihﬁ%egybbﬁﬁ Bghg 392,

see Figure pl unger term nat annul ar
t apered projegrdi Lo iRy wabd3gb éaﬂgtﬁ&? be Blectaan%hl eReOhol MEwPEQLECt i ON

394 wll| be described in nore detail hereinafter. -
382 and the plunger pad 400 snap fit into its position at
10 the rear of the plunger body 381. By extending a rod member
through the aperture 412, the retraction hub 320 can be.
pushed forward until it snaps into position in the plunger
shaft 390. This operation Qill preload elastic member 370.
A xrecess 340 may also be provided in- the rear of the
15 retraction hub 320 to assist in this process.
Once the syringe 308 is assembled as.shown in Figure
30, it is ready for use. The syringe body 312 can be filled
in a conventional manner'by withdrawing the plunger.assembly
380. As in the other embodiments, the elastic member 370
20 remains in-a preloaded condition when the plunger assembly
"is withdrawn. Once the air has been purged from the syringe
310 in a knoWn-manher, the device 308 is ready for injection
' of the needle 342 into the patiént in the usual manner.
As shown in Figure 31, upon substaﬁtial depression of
25 ‘the plunger assémbly 380, the ﬁapered. head 326 of the
retraction hub 320'enter§.the needle assembly cavity 348.
At this time, the lip 329 of the tapered head 326 is.forward

of and retained by the needle assembly inner collar 350. In-
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Referring to Figures 28 and 29,- a retraction hub 320 extends through the
openi ng i n Woe9sloogdst 390 and into the hollow tube 382. The repcprossmvsdsub
320 generally conprises a major tubular body 322 extendi ng between front
and rear 5 collars 324 and 330 which maintain the hub 320 in its initial
position in tihdsspesition,othenseprarfdrnpbul 389, best BAURAGRFoERES dnbP t he
front collar 324 is a nigple 3&1 whi ch includ% rod 327 .and t aper ed, head
326. The tap nRedl80858PB Hed40n 25nRASE LSy ¥/ U 4 ?eﬁnﬂogﬁe
rod 10 327. The sides of nj ppl 21 inclu flatteped rtiQns,.328. . The
- flattened porth]b a%ﬁ%l?%’ﬂ?ﬂ%ﬁ% f%s p’ia‘gg b%gf%]éghi p%?es ! dg?ﬁﬁgm"ed
. depressi on of u r LS: Wil e [ [ eLai

herei nafter. %(%ﬂ%%‘ngggeggﬁg?dg l(s)lmé/%éelgflb?gﬁ EPEBQSQ%SEEH%'%%‘? {:éb{[} o

body 332 whi ¢hel 5p1h858% NBLAS 'fhla BOLishrd et APl U1 4P 0pd3tions 328 of

Alternatively, the retaining'ring 334 nay be conprised of a plurality of
proj ections. AN neddFi M ea2owpltitgetefdindll B WIS toboRRGd NoliRe
substantially open end 383 of the plunger tube 382. The 20 plunger pad 400
i ncl udes a f o wipl that heedbad3402 duirialy itheatfiiactle ddprddeeiqn uefethpad
body 404. An annular ring 406 extends fromthe plunger pad body 404 and
mates with amlomgeredesty 380.in the holl ow body 382 to nmintain the plunger
pad 400 in position. Extending forward fromthe plunger pad 25 bod%/l 404
i s a nipple 408 whigieehiber sekrarhgonr hug 320 EBSF-EéO{le?-ﬁi Eh{t%dewa@ the

e o baLodburbon Bofk " BeE s e Plo HiRseH" SotvelEnthe bErTRRE, Rt hRRor
tubul ar 324 of the retraction hub will.move'inside of the plunger
shaft 390. Because the retracﬁion hub 320 is under the load
of the elastic member 370 but no longer retained by the
forwérd collar 324, the load of the elastic member 370
15 automatically retracts the hub 320 into the plunger hollow
tube 382. Through the connection of tapered head 326 and
inner collar 350, the needle assembly 340 is also retracted
into the hollow plunger tube 382, as shown in Figure 33.
Annular tapered projection 394 on the forward end of the
20 piunger shaft 390 contacts the tapered'portiOn 317 of cone
" 314 and causes it to spread slightly. This reduces the
retaining force of cone 314 on the needle. assembly 340 to
assist repraction of the needle assembly 340 and allows
easier retractiom.
25 As shown in Figuré 34, the aperture 412 also allows a
damﬁing.material 420 to be placed inside the elastic member -
370. Whether or not the. damping material 420 is placed in

the elastic member 370, a cap 414 may be placed over the
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body 332 and nipple 408 and is retained in place by retaining rings 334 _
and 410. Theowswoedr pad body 404 is preferably provided V\Atr}m@g@&ﬁre '
412 to assist in the manufacture of the plunger 5 assenbly 380. Wth the
aperture 412, the elastic nenber 370 can be attached to both the retraction
hub 320 and epertuFsgdilpad LOMART GaSsishs &iY entaigechdnplthsy@lasidc 381.
The retraction hub 320 can_then be placed_ in, the h0||pwlt%§$ 382 and the

pl unger pad HEBReRap7Pi Viiht BTPYEdpRistbhiatent dawring edetthans maser

body 381. B t endi d nmenber t.hi h th t 412, the

ot ot on hABIST0RRY BebBlehoaveh, il ciied 15 RSO A dRmiar o

t he pl f . j ' i | ' 70. A
oeent 390" BE e maddlfa 0T Me e e BULAL Ry 28108 BETRERAEY A

assi st i ngt hijg PLAGESEhORchpi G S¥ELRGE 308 is assenbled as shown in
[ u T

Figure 30, it iIs ready for e. “The syringe body 312 can be filled in a
conventional mManNN@hLidk whéhgrayditg inkankh BAORAs aseaitiasci8bed AN ithrdnae
ot her enbodi nents, the elastic nmenber 370 20 renmains. in a prel oaded
condi ti on whetf ttife ppregerradsambodimentist, hdbther vari£ridies awhibBs deen
purged fromthe syringe 310 in a known manner, the device 308 is ready for
i.nj ection of wiikbineddiee s@4pe mifo thiee ipaendrin mst idefised imamher clasmshown
in Figure 31, upon substantial depression of :

will be apparent to those skilled in the art.

* ’ * %
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- tapered heagaldedss forward of . an
i collar 350. In W98/ 20923

t PCT/ US97/ 20646 this position, the
the needl e ads€MILP:340 as possi bl e yet t he plunger body 381 has not

| conpleted its full stroke, S continued force _on the

‘ application pad 482 wi i dc‘&ﬁ’Psﬁgget'o (L—‘,'

ot {hroubh { he” neodratiad B whER ?%ﬁgﬁyaepr PEd&13R BP0y

- 380. Since the yaty ok P! er_ bod
i 381 is bei nggy"org'ed orvvargﬂ%lﬁéof%%\?h%dd(yg:oﬁ ar 324 %P%i %%ac%%né ’
| will noveg n%‘p@‘%t%&et %x@d@@lg%l%haﬁh §%9ec§§6ﬁuﬁl@ahgep5.§§é§‘3t ion hub 320 :

25 the plunger assenbly 380, the Tapered head 326 of the retraction hub 320

e needl e assAEHLYyHABR

320 has noved as far into

~enters the needl e assenbly. cavity %@ﬁeetﬁgsgeg{ ﬁibd&e the lip 329 of. the

W

A R BV naB o FOTBH L5581 oF 61 vir d.

I's under' the”load of the élastic nmenber 370 but no | onger r et ai ned by the

forward collar 324, releakeadiefnéselel @ﬁééﬁbmnﬁﬁélef&lé& Bt olat hedl by
retracts the hub 320 into the plunger hollow tube 382. Through the

connecti on obddypewtdhheehe 32mj@ut iiamemeank| apassing t katnetliroughsetine y
340 is also retracted into the hollow plunger tube 382, as shown in Figure
33. Annul ar Epeetadepr oj ecti on 394 on the forward end of the 20 pl unger
shaft 390 contacts the tapered portion 317 of cone 314 and causes_it to
spread slightly. anTgilengagederlypger which moves in the hollow body and
10 ‘has spaced apart retainer means and means for retracting the
needle assembly;
a preloaded elastic member extending between the spacéd
apart retainer means; and
means for automatically releasing the preload on the
15 elastic member upon substantial completion of the injection_

so that the relaxing elastic member draws the injection

means in through the aperture..

2. The syringe of claim 1 wherein the means for
retracting the needle assembly includes a first geometric
" configuration integral with the needle assembly and a second

geometric configuration integral with the plunger.

3. The syringe of claim 2 wherein in a first
orientation the geometric configurations unite wit-hout
mating and in a  second orientation the geometric

configurations mate when united.
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retaining force of cone 314 on t ' ' _ dy 340 fo assi st retraction
of the.needl e assenbly 340 and allﬂ i raction. 25 . As shown
in Figure 34yobdspeaperture 412 al i ng natgrialr,ﬁg
pl aced i nsi de t*ﬁ? el astic nmenber 370. \Wiether or not the'dan%é S%é?%ﬁ%eﬂ

420 is placed in the elastic nmenber 370, a cap 414 may be placed over the
-19- - WD 98/ 20928. The syringe of claim 2 wherein tReT/ YIARGRAGA6

aperture 412. In nost cases, air contained in the elastic nenber 370 will
provi de a sufafepBhlydai®® nd efta@keanafnmayutficierioneanghly oltwovensure
speed of retractign. A variety of other materials, including fluids, may
al so be used FTO™BLlPREr eH8E1PHe BEnpERS cPLOPELTWR | EORRLIPFBELRRSI nWPRE on

has been described in te of , t r.ef erred enbodi nents, other variations
which are wit %ﬁcgﬁ’é‘-”%ciﬁ%}g@%ﬁ’ ?%J;f?‘ﬁv%%‘a’bn as defined in the clains will
be apparent to those skilled in the art. -20- Il daim 1. A ,
di sposabl e, single use syringe (308) conprised of a hollow body (312) which

is substantially ogen agnh@ne Aol (384)ciath | 8 SHRMAN | 8hbY fdaaedsal its
ot her end (314)
automatically releasing the preload is a beveled ring.

6. The syriﬁge of claim 1 wherein the needle assembly
has a sealing ring'which establishes a fluid tight seal

against the interior of the hollow body.

7. The syringe of claim 1 wherein the needle assembly

is formed as a unitary molding of synthetic material.

8. The syringe of claim 1 wherein the plunger

includes a hollow tube.

9. The 'syringe of claim 8 wherein the means for
- retracting the needle assembly includes a first geometric
" configuration integral with the-needle assembly and a second

geometric configuration integral with the plunger. . .

10. The syringe ©of claim 9 wherein the plunger
assembly includes a retraction hub and thé'second geometric

configuration is integral therewith.
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i a retractabl e needle.assenbly (34
- with the inv@es2zo92areans (342) pa

except for an aperture (318) thr'nug;heemaiscﬂaermeplacepecti'on means (342) paSses;

i n the holl ow body (312)
gh the apert upernise¥fosss and.
an 10 elongated plunger (380) which noves in the hollow body (312) and has
spaced apart retainer neans (330,400) and _neans for retracti ng t he needl e
B

assenbly (326, 348,1350) ;Thehe s¥FingRe 08 1&HHYy adler WREFSBY: EDBr eneadls

el astic band nenber, (370) .extendi ng between 15 .the spaced apart retainer
neans (320, 4G8)8¢ r?esaﬁé"eéﬁﬁaéﬁ’t \é\:%el)? °§’a§'i“ﬁ’&'t he prel oad |
(327,394) on the elastic band nenber (370) upon substantial conpletion of
the injection, including a tapered portion (394) on the plunger assenbly
whi ch contacts th ol | 1, oxi 3 e 4),
urges it outwardl ?’,2h'an \égss' stxgége%aégag? tih@%gg%ﬁeeggsgﬁég%3&%3‘“’%%0m
t he hol | ow bagdy { 310w Eddeat the rel axing el astic band nenber (370) draws
the injection neans (342) in through the aperture (318). 2. The syringe
(308) of claim1l wherein the neans for retracting the needl e assenbly

(326, 348, 350) includes a first geonetric configuration integral with the

needl e -21- asdénbl The3s@riagd af setaiml iPeodetreia thaf ejasel conenbéegr al
5 with the plunger (326). 3. The syringe (308) of claim2 wherein the
pl unger contains a damping material.

14. The syringe of claim 1 wherein the hollow body haé

a substantially oval cross-section.

15. A disposable, single use syringe comprised of:

a hollow bédy which is substantially open at one end
and is substantially closed at its other end except for an
aperture through which én injection means passes;

5 a needle assembly, having the injectibn means extending
from a first side and a geometric configuration at an
opposite second side, is positioned in the hollow body with
the injection means'passing through the aperture;

an elongated plunger which moves in the hollow body,

‘10 and has spaced apaft retainer means and a cowmplementary
geometric configuration at.a_first end thereof which mates
with the néedle assembly geometric configuration;

a pfelbaded elastic member extending between the spaced
apart retainer means; and |

15 means for automatically releasing .the preload on the

elastic member upon substantial mating of the geometric
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- (380) has a stroke of 'mssﬁeeﬂiaeBbenl h to ensure conplete mating of the"

geonetric configurati ong%m! ) upon discharge of the holl ow body
(312). 4. wihessogsd nge 1 wherein the needle % 40)
has a sealing ring (346 ich establishes a fluid tight seal agal%géd%t he
interior of the hollow body (312). 5. The syringe (308) of claim1l wherein
t he needl e aeenﬁbgmma(ﬁztﬁjs is® thatret:lhasrealamingarglalmlldi mgmbers ket the: ;-
material. 6. The syringe (308) of claim1 wherein the plunger (380) .-

i ncl udes a hihjeatiopeméass)in 7thrqugh sthe RREABO®. of claim6 wherein the
means for retracting the needl e assenbly (326, 348, 350) includes a first
geonetric configuration (348,350) integral with the needl e assenbly (340)
and a second geomfgrl Cc confl ur atlon

&3 6) te with the pl.yn er
(380). -22- By TPEE08 oF LORR ris FRSERIP 8 pRUNGAFSE
assendl y (3§9%§EE§EL8965 Lt Laghen; Db (320) . anchd h%r%eggggtggimtr' c

configuration i'S7i ntegral er ew e Syringé | € ai m

8 wherein t%@ﬁ@&é?nﬁ%&??@hd 240) ! S MLtk il O RO! LRBMLUDS ¢

(382). 10. e Ssyringe of claim ereint stic menber

(370) is a hebhPYGhdREiodd mdte widn NABide3P8) of claim 10 wher ei n the
el ast I C

17. The syringe of  claim 16 wherein the substantially
open end of the hollow body has a grip ring integral
therewith, which.grip ring has an integral stop and wherein
the ﬁeans for automatically releasing the prelocad on the

S5 elastic member includes a beveled ring to which an end of
the elastic member is attached, whereby pinching of the
.beveled ring between the stop and a portion of the plunger
causes the beveled ring to automatically release from the

retainer means.

18. The syringe of claim 15 wherein the elongated
plunger has a body portion .which includes four ribs

“integrally formed in-'a substantially cross shape.

19. The syringe of c¢laim 18 wherein the body is
further characterized by a stoppef projecting from an- inside

" surface of the body adjacent the substantially closed end.

'2(-1.. The syringe of claim i9 wherein a plungér rib has

a notch defined therein adjacent to the geometric
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erial (420). 12. The syringe (308)
of claim 1 wherein the 2) has a substantially oval - )
Cr 0ss- sect iVWh98/20923 The f claim1 wherein eachrcembﬂﬁsmans

(320, 400) includes at |east one projection (334, 410) which deforms a

‘band member (370Q) contﬁ"ﬁ

portion of the g|astic. band er. %EO) t etal |t I n position. 5
14. * The syr9% 953y 1‘61? cﬁ dvx/n eit §1g8orkR r 3 low the

f t II fluid
int h%“é&lﬁ%@éﬁ%ﬁ? %%ng;i‘%%%ﬁé%%%ﬂd Sl r.fﬁ%% #S%?gt Por¥ ey
15. Th 4 10 328
al | ows '?hsz | n t%uepés]y%%ég%%o%%egﬁ x#p%gsp?ﬁzaggcond geomet$| C :

conflguratlon (326) as the first and second geonetric configurations nate
(326, 348, 350). 16. The syringe (308) of <claim 8 wherein the
retraction hub (320) iTkd ugesingsebEntdIdimeaMswhdz4in33®) dthutment ikhat
mai ntains the retention hub (320) in the pl unger assenmbly (388) prior to

. retraction tivemssd bdtiveehovo sadjawpmt (E06). claim 16 wherein the
. retention nmeans (324, 330) includes a pair of spaced apart collars (324
. 330) extending fromthe retraction hub (320). 20 18. The syringe

(308) of claim 1l wherein the plunger (380) includes a hollow integral
shaft (382, 390) 2%nd e e6YEERID| 6L &l3dd i dh m}sreeeze)hevmwsr%rmsm n

n n li.n h n r | 2, pr.i, or
and | seal i r%.engfﬂ?ne 1gvr\1netd tht:qaj te ea ho %3 Yy 33919 tlh%t the

abutment contacts the stopper.

23. The syringe of claim 15 wherein one geometric
configuration is a collapsible arrow head and the other

geometric configuration is a complementary cavity.

24. The syringe of claim 15 wherein the needle
assembly has a sealing ring which establishes a fluid tight

seal against the interior of the hollow body.

25. .The syringe of claim 15 wherein the needle
‘assembly is formed:  as a unitéry molding of synthetic

material.

26. The syringe of claim 15 wherein the plunger

_ includes a hollow tube.
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to retraction thereof. -24- -
WO 98/20923 ' SR . PCT/USY7/20646
27. The syringe of claim 26 wherein the plunger

assembly includes a retraction hub and the second geometric

configuration is integral therewith.

28. The syringe of claim 27 wherein the needle

assembly is withdrawn into the hollow tube.

29. The syringe of claim 15 wherein the elastic member

is a hollow tube.

30. The syringe of claim 29 wherein the elastic member

contains a damping material.

31. The syringe of claim 15 wherein the hollow body

has a substantially oval cross-section.
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