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PCT/ US97/ 10934 : SI NGLE USE SYRI NGE
DEVI CE BACKGROUND OF THE | NVENTI ON

This knvent i"A*¥8H8tes generally to a single use syringe d&I "M nore
specifically 5 to a syringe device having a integral |ocking

mechani smto prevent extract SORGHE USE SYRINGE DEVIGEunger after use.

The increasing awareness of the inportance of sterility in hypodermc

devi ces has led to the advent of disposable syringes. The
initial sterility, coupledBaCHKGROWND O TS INVENTION has led to the
wi despread use of these devices in preference over reusable devices 10
requiring steri ﬂ”hﬁaﬂeahorb@iaéﬁ’-*egep@a&é to mstnglerise SrHES AF eGSO FSPERIEGd abl e
SYrigges Nas, syringe device hQJxﬁ'gaS %geg%lollaj:ﬁffg mc@l‘{antsﬂaet'o r&/@ﬁ’(%&xdﬁa&ﬂﬁ@

i nexpensi ve devices, utilized in hi nbers, tend to make

i nventory cpdlmgcrcﬂf;;r@sﬁ new and used deV| ces diffi cuIt and prone to
breakdown It is-not un AF I i, t: t.1 h edl es,
Co find their T cBSRI TR0t oF e B9 ERancd o ME i nihBell BEDER ST 07
t hese devi ¢ebstonhyadvent c&'uﬁspdsa\b/lctslyaugcslSIhc injtial steriléty ] doupied iwath. their low cost,

Reuse of hypo mc syrin ended. for a single use aonly, |is

ot rument SBS (64 e Wilksonelf pie of b evices o REERO 0! NS bR

facijpi tati eéqu&ingdgtmmmfmk RédsaY B0 Uk dmu@:saa &S of disposable syrw@@s KUt i nely
share and reuse syringes are a high risk group wth resFect to.the HV and

hepatitis fealef Prablags. By g8¥ sconqmiie Tamiys, dBSXPERIveisYicesa yiilized 4p bigh; | | egal
drug use. bimBddi kh® mAQ inventory cbﬁ'@olﬁ%%Eﬁ%n@ﬁlsé'ded@@@&sedjfﬁ&ﬁ%n@ ro?l)értb nge
products nmay be responsible for the spread of many

di seases. brezkdown It is not uncom@pa f6bFYANgeH ﬁlQﬂgt‘h@s@e prtaybecbn@dles ttocfﬂm’ethélrop
Syr | nges W@Jas;\%]tg 'ﬁﬂﬁ}tﬁ&ﬁ% hyndgeldncc contro] is los é{ﬁées ﬁfag sgél qgl!hgut
appl i cation I'"'e non-reusabl e syringes Wl necessari y stop

il ejal drwmgrilizgpn.it can prevent sharing of cont am nat ed hypoderm c
syringes and thys he h R d of di seases. .
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30 incorporated in the_barrel section of the syringe, requiring full
ext éhsi on 6 eéfq@tégg repgated uses of syrmge products may be responsible for the spread of many

-1- other diseases.

One solution to these problems is to develop syringes which functionally self-
destruct after a single application. While non-reusable syringes will not necessarily stop
illegal drug use, it can prevent sharing of contaminated hypodermic syringes and thus help

25 reduce the spread of diseases.

Many approaches have been made to prevent and limit reuse. Initially, syringe
designs incorporated features facilitating an explicit destructive act. Thus, by the
application of force, the syringe becomes inoperable. Other designs included special
structures to Jock the device in a position preventing reuse. Some designs utilized locks

30 incorporated in the barrel section of the syringe, requiring full extension to engage the
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WD 98/ 03210
PCT/ US97/ 10934 device. O her designs require the syringe to be
prefilled, and may not be filled in the conventi onal manner.

Addi tional weskgig required nultiple parts and careful assaHey10934
The ideal syringe design would incorporate a | ocking nmechani smthat woul d

al | ow ) onyentional yse af the syringe (j.e. nqr fillin
oper at | onsfeviten Qe dE Rone sy’ 8 b b0l 55yl Ferlllea i Peopar at e,

not requirtdigedivvalsRatkRl ABdidbit BesignEhequlRaigultisb gattsthnB @ ahll @ssembly. to
utilize standard hypodern c needl es.. The design shoul d be inexpensive and
reliabl e. The 10eal pyripge |dgsien waulddaeagprrat duiPeii e Rerirzis thay avould allogn g

conpl et e eldEmRhiiARe 8f ¥ a8L4AR! €e. normal filling JPRRLERAS.1 BNadditichO the desi
SUMVARY OF THE | NVENTI ON Thus, 1t i's an object 5? t he

i nvént i on woulgbowvintde o erieragd, enotirguisingi any espeaial rapangat Thegdeaign should be able
Iockingmel‘lﬁinf: nting. . . okl S gn object of
the i nventtl%onl %Egﬁ‘?‘%ag‘?lg%""g"‘%}‘%g#?&ﬁs eThse ydrelsxﬁ%éhotuhda?e 1Beex T I(’)S}Vr?sanﬁﬁglﬁa e

| i ke a conFmaily,ahadestlinshasébheusige itiegiall 2h8 complete elimination of valigblan

addi ti onal mg&)li?gii%% of the invention to provide a single-use syringe capable

of g conventional hypoderm c needl es. It is
a further object of the invention to provide a single-use syringe that is

sinpl e and i nexpensive. It is also an object of
theld nvention to provide a FYPREEY OEFBEPEVENTIONoes not 20 wast e

medi cations.  Tpys, it biect of the BnveRBoPfLsr8Me b RHGRIMsO Byrink SnBiHoRAfRE 4 S
adapted to incl U(ljlédx és%noocl]ficr]a pin ext%ndi ng © Bl Fy(glr%?tu ima y from
t he pi st onlopkirg mgehagism; preveptinghtpese. The | ocking pin is adapted to

i nclude at | east; : : Qj St | ant ast a
portion of thesﬂ lsoﬁ%b%{ %8 ﬁ’g“‘g’{ %’ﬁ?gﬁu?%sﬁ%@ﬁ#ﬁgs;{r&gj%&?pl n gtgldﬁ"?ot rude
t hr ough t higked comyentiopalfdisposabletsysinges 25 expose the detent. The

eyrignae bart el ALISRBRRGRRRL 8L IReHER EVond ErOt b e BuAfe oo,

bi ased i n usmgarodventional hypodetrhie ne@ilés. ng pin. The fustrum or annul ar portion
S atant ed 0 T AR A0S SEE BT g a g e BrREHapdr bl
prevent i ngantiigexpasisivesi on of plunger thus preventing reuse. In addition, the
mating It is also an object of the invention to provide a hypodermic syringe that doészﬁot
20 waste medications.

In the presem invention, the plunger is adapted to included a locking pin extending
longitudinally from the piston portion of the plunger. The locking pin is adapted to
include at least one detent. The piston is adapted to surround at least a portion of the
locking pin, allowing the locking pin to protrude through the plunger sufficiently to

25 expose the detent. The syringe barrel includes a port at the cap end. The port is adapted
to mate with the locking pin and includes a fustrum or annular portion biased in toward
the locking pin. The fustrum or annular portion is adai)tcd to mate with the detent when
the plunger is fully compressed, thereby locking the plunger and piston in place and

preventing the extension of plunger thus preventing reuse. In addition, the mating
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PCT/ US97/ 10934 bet ween the port and the | ocking pin reduces
the dead spggfogighzbhe used syringe, thus r edugpgsé-Ressanount  of
materials left 1n the syringe after use. The above

menti oned objectives of the present invention will becone nore

appar ent arR§iwesB heRREhEndohe }chggfp"béthlgqs i 8eeA $PAFE AN Hictuicd BiFBgeRes t o t he
fol I owi ng ;a4ucing the aﬁ'@&ﬁro'fH{atc@xﬂlsQEfﬁuh@]e%?HﬁgE fepyg. of the present invention
in conjunction with t acconpanyi ng draw ngs.

BRI EF DESCRI PTI @Ne@jmvn@mmwmtwes of the present inventionTwé beggreqy@p¥eg and ot her
obj ect s, b : w | |
become mor SogsHmd M SN B ARr S ll b BB R e HETD ke, |

pref érred description of therrinbddiments o6thet fresenningertioann a&xjmdcbolstwnthnh}ad in the
acconpanyi gg dr aw ngg wher ei n: FIGS. 1, 1A and 1B are

si de and crbSXRRAEYPE SHOS5i ews of a first enbodi ment of t he
present invention with the plunger in the retracted position;

FIGS. 2, 2A and 2B are side _and cross-sectional views of a first enbodi nent

of 15 t he present BRAFERESRIFHON QF THERRAWINGShe start of

resi stance posi trhQRsregoing and other objects, feaﬁr&‘san@adv%ﬁagé@%f B ﬁ*Es%nlsﬂn%u@E'd
cross-sectional views of a first enbodi nent he present

i nvédti on wrill egdmee @pwrﬁgé?remrfrqm@eoﬂQBOWMr@méP@é@éﬁmw qécﬂsﬁ prefrred
FIGS. 4, 4Am%o&ﬁxéé§t & fe fivEGioANd ifdsBERa ﬁxﬁﬁ{e E‘o?{xpua}égﬁg"ﬁ %Eﬁ efefd; enmbodi ment

of resent 1 nvention wt vvo ‘thirds
engagenent posi Ft(ém 1, 210\ and 1B are side and chds&Sectibpal Mevarnd a¥Bstaentbodinbat afid
cross-sectional vjews L'hr S]:lil errbogfécrrent o({ e t he present

i nvention W% WC*ECH%‘“&F‘H‘H&&‘P”‘. © PHEET B K& HEErT Yo FI GS.
6 and 6A are cr macss szaczw AAB b e sl closb-séctibng Wipediofafirstdmbolignept 65 ent
invention of FIG | ] ust rar}le H’g‘ﬂt he pl acement of a | ocked plunger wth

respect t o F HEXH B""’m“’“ with B B RS Hh 8T EiSianseRosbim;

FIGS. 7, 7A andrills. &y, 8ASindSBBde sfde 058 ThAGEIEDR vitws\We a Hrst@enitRgadt of
enbodi rrent of t he gresent invention wth the plunger in the

| ocked pos e Rypsent invention with the plungqr)imthe gne-thiad spgeeereny pesidgnde and

cross-sectional pyEEevS 4&f and 48k did8 HRO TR R ceiffal views of a firstlddboBinRAEHE
invention with the pl’ unger in the | ocked position;
-3- the present invention with the plunger in the two-thirds engagement position;

20 FIGS. 5, 5A and 5B are side and cross-sectional views of a first embodiment of
the present invention with the plunger in the Jocked position;

FIGS. 6 and 6A are cross-sectional views of a first embodiment of the present
invention of FIG. 1 illustrating the placement of a locked plunger with respect to a needle
mounted on the syringe.

25 FIGS. 7, 7A and 7B are side and cross-sectional views of a second embodiment of
the present invention with the plunger in the locked position;

FIGS. 8, 8A and 8B are side and cross-sectional views of a third embodiment of

the present invention with the plunger in the locked position;
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PCT/ US97/ 10934 - FIGS. 9A, 9B, 9C and 9D are isonetric
views of the distal end of the first enbodi ment of the present

i nvention YPP#&¥t%ting the transition of the plunger ti pFGTHIBA%Y

| ocked position; FIG 10 is an isonmetric view of afourth

ermbodi ment of FIGS. mAASEN90 mdel erisomettic vidws of the distdlénplofibgeirsi n the start
of resistance_posi tj 1§an|sometr|c view of a
fifth errbsehb%ﬁ%? ntef} ‘&hB"’Eﬁ“éé‘@ﬁ‘t“‘tnrf{}‘ésﬁﬁ%%‘taﬂm“On of the plunggr g Ber i n t he
start of f[RelLEIRRCA; POSI tion; FIGS. 12 and 12A are
i sonetric and cross-secti onal views of a sixth enbodi nent of the
pr esent i nvent Fiéh i s fan dsemepicurigie of p dourdeembadinaeny a8 &iwameseploiavention witho

(%S 13 ﬁ{}cbm ﬁ{ﬁ‘e séﬂ’%%é;&ax@@ ogidiss-sectional views of the distal end

enbodi nent o the present invention with the plunger

| n the one- hal FICénlgalgemmemc view of a fifibsimtiodiment of the present invention WitleS. 14
and 14A are i.sonetrjic and .Cro sectional views of the distal end of a
si xth enb i RIS Hlf{hfﬁ‘éﬁ e Sési‘[“ce V& on with the plunger in the | ocked

position; and #58S. 12 and 12A are isofk@5.and orss-seflionad AR fof @ switeWmbbdifnbe Si xt h
enbodi nent _of the present invention with the plunger in the

| ocked po8f HE @esent invention with the plunger in fye-Pag-EREBSEREGERPHHION OF THE PREFERRED

EMEODI MENT  FIGS. 13 and 13A ardd REmeHR Qi FRIE-SecObna RRwRI0E 8RN isthineA@ 1 aONS shown
in the drawi ngs, the single-use 20 syringe of the present invention,
consi sts @i#ﬂlaﬁﬂ!ﬂ?ﬂ%’é Ob ¥ PIRFFY 1BYARHPT Wit dheaPineacr dhe one-half engagemeniat e
syringe ba&rﬂe(jn wi th an el ongate plunger assenbly reciprocally received

t herein. In the description below, the terns "distal"™ or "distal
end" are used Fé&Seild and 1dAfare isompigic and cross- secuptanl wiews of thef dissal enfl A el enent
which is f.agi f

ser of "t PG obaiert Bt 18 FhesPls AR ANFihe MARELFEE 10 @R pbiion; apd

"ptHxi mal end"Fl&Se 135s an :somer;msw betheisixtit embsfimere of ke greseht mWermunf ace of

an elenment . which is fagi a fromthe patient or positioned
cl osest tg‘p@é ﬂglégerm&quckeg\axsmon The first enbodi nent of the present
invention is illustrated in FIGS. 1 through 6 with FIG
illustrating th |ngto Fl GS.
1, 1A and 1B, ﬁg%gﬁgh&gﬁﬁ@@R?B%Mgw&MM consi sting
of ﬁn 30 frhee%xﬂtrtlg?ﬂﬁﬁ sfubel pikeniBivesions aNdwigindthe 8RGIngd! &¢isifRle-@ed 18
W|4t0 a pagyrrmge og ?hel p%esenmvgxgpbmsts of a syringe assembly comprising a hollow

PCT/ US97/ ngﬂé’afe syringe barrel with an elongate plunger assembly reciprocally received therein.
In the description below, the terms "distal” or "distal end" are used herein to define the
part or surface of an element which is facing the patient or positioned furtherest from the
user of the syringe as described hereinafter. The terms "proximal" or "proximal end" are

25 used herein to define the part or surface of an element which is facing away from the
patient or positioned closest to the user.
| The first embodiment of the present invention is illustrated in FIGS. 1 through 6
with FIG. 9 illustrating the operation of an aspect of the embodiment. Turning to FIGS.
1, 1A and 1B, the syringe assembly includes a syringe barrel 12 consisting of an

30 elongated tubular member having an open proximal end 18 with a pair of radially
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extendi ng finger nenbers 19 thereon. Extending finger nenbers 19 are sized

so as to facilitate conpression of the plunger assenbly 14 into
syringe bargglgdhd;gduri ng application by the ys&hysopoidnge
barref 12 also includes a partially closed or reduced dianeter distal
end 20. 5 The inner surface of the distal end 20 has a tapered and

reduced di aending faegst MSMOFES i thgeon-  Extending finges megiersahdeare 5224 60 ayjCacent | y
receive th f 2 ionl N€

di st al endﬁ§§ ﬁtalrﬂrgée!foglogt‘ﬂﬁ?l? }ﬁ(‘eé? glggﬁ,é,eﬁu,s%gh g)ysr}l';e‘fe}%iel %mr?ll)t} nt dumg V\%phcat T
adapt ed by the user. $ysinge beirelel 2aalspeiagludessaspastmily\closedi ot eidumdectlmt?r q!hfel needl e
nount 21 onprise a Luer lock or Luer slip fitting. Wthin
needl e nDun 1 is a nozzle 24 including a nozzle 10 | umen or port 25
t herei n t oTie mnércrfataubiithe disvail ahd 20 hayma tapdemeemu febeced Wiamete sbationdbrmig

and needl e assenblg/ FIGS. 6 _and 6A.i I‘b E t he needl e ‘goﬁg t 21 when

mat ed wi t hshquider area 22 1o adjacepipTecei¥e His) 4 6en PhiPe POEEFLassER y 16 incl udes
a needl e hub 78ratdigahad 20@f Barret 12 further mﬂﬁ@e@'a&x%@&l&lﬁt BOwhids id 4dageelir at ed,
the needle hub 78 mates to the needl e nmount 21, with nozzl e 24
di sposed nmrecfem\@aamdheaéw@bha@umsd therpon.  The needle mount\&iymay eamgristide to FI G
1A, the pI iy gifhn W%n&@@&@f%@ﬂ s U1 '055%154 cluding a noz2fe e

pr esent |nvent| on incl udes el ongat e plunger ro J’ & astoneric

pi ston lumen or pomt 2Hherdia to rqu@rﬁmd mnmpmr:atnoorbcr@feem m smnugngbmql dd 32

connects tQ . igned to b asped or
pushed by ﬁnﬁé’e %Pssgx%sﬁ E@?gTﬁea ngl At%llflsn%ger{hl onedgef mg‘m% 21¥iien x?%%qeg%nger rod
32 connecteedle aasemlbryclﬂ arnemmmmos mchnldm fisgtdle [heb mmd&cﬁmo a tapered

11 ust rat el 8. Rs Wb DR SRSl ol i e SRR 2P 1y

of radial |r}bzﬂ¥t2¢ﬁﬁhp6§tdhhtbrdﬁﬁtﬂl&£ﬁ)c4ﬂxbﬂbat I ongl tudl nal ly extend
bet ween head pqption 33 an%ﬂ !r ul.ar end ne

El a¥t oneric pi oY Ch TSRO S?er%‘&f’g%asﬁ??éﬁﬂ|1%t°§1Fhe|c¥6?fFF5ﬁ‘1 eBpodiMmgRiger ro

32 via  of the presédt ?&v‘éh&ﬁnﬁhﬁu&és aH%’iJr@&t@%ldnEchrb@ﬂ AR afrkefastbmeAc pREGMCE

di anet er neck portlon 38 extends distally fromthe circul ar end
menber 40.mapkES4t ekbetryoximal parsrn gf)memgwgggropsnéonnects to an enlagged hg2d cal |ip
menber 37 n B I
surface 58&)@?( P%ea%% I'n rgg Iggﬁato‘? %@rﬂy%&é&gpg tm'Lsn:aantl a %‘lﬂ Eg‘ﬁﬁﬁ?ﬂacm ar
to neck pche pignger rod 32 connegs tcse casulaxoeridammmw &P ewhich dyrtliep heads 10t dtapered

el agt oneri 9
oy Enar o it p 3 RRES eiteca el chlss SELRRIG D st hosPle
el ast oner |p1questcxdn323ﬁay be formedrmmaquuramy lerexha:llyI grtending eibt membays ¢ hehat

cyl | hdr : qun tlugmzrlrl?y exeten% ?f g@%un Sh 3{3 agd cnrcular end member 40.

- 5-
PCT/ US97/ 10934 Elastomeric piston member 34Vi§ fdingdesbanedieg! poptidn &Splurgdr 232 Bia t he
pi ston nmenber 34 |s a genera cyl.indrical |l y-shaped nenber

const r uct &FTYFUE ’r”é‘é‘f’ar‘?de‘r?tmﬁaﬂér i BiFstc3, pauced diamer negly ption Pj gxiends

25 distally from the circular end member 40. Connected to the neck portion 38 is a

cylindrical lip member 37 having a diameter greater than neck portion 38. The proximal
surface 58 of the cylindrical lip member 37 is substantially perpendicular to neck portion
38 so as to facilitate retention of the elastomeric piston member 34. The distal surface 59
of cylindrical lip member 37 is shaped to facilitate the mounting of the elastomeric piston

30 member 34. Distally connected to the cylindrical lip member 37 is a plunger tip 36.
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distal end 42 of the piston nenber 34 is tapered and sized to conformto

t he shoul der area 22 of syringe barrel 12. FIG 2B illustrates
that the o j.rcunference of the piston 5 nme Lhel udes
di st al andtéi‘o@%)’(u?}#gl annular |ip nenbers, 44 and 46 respggﬁ'ygﬁg?ﬁg :

whi ch provide a sealing contact with the inner surface 26 of the syringe
barrel 12. As With referenceitp Fi{a%%4 @Bd PR, the@istgpmepbes 34rs arapaserlly34 i ncl udes a

centrally g t i i1 i hr ough
Con: et ERRRER S0t ABnt SRR s i S0 1§ PEBY] iy

proxi mal fdista tend 2 of e haen mgmben 3 isakpeyediindeizee to pingdrontol thy sisRldandreaent r al
second sectiq@n 10 5 ok i i nal enl ar [ecess area
%?é)g sﬁ%’%\ggebra "ﬁlﬂf.lz'TﬁIeé'd? Iﬁlgﬂ [rgteé %lehte%g{er %{4 CIghFe ‘% ee?n‘?‘lpgl section

inthe pi s sur 0

54 s ori emdntdr g&nehidles gispedapiepdiiond anndlar lihmepbess, o1 dnt @6 Yespadtively, i
designed tqQ.he parallel to the distal surface 59 _of the plunger |ip nmenber .
57 s hick b sratice SpRAT ARH 1E ARRL SV 2B 06 e SRS AT 181 A% oor | ¢

pi ston neniRtrand ipFid. B, dHisdPme®Ber ™ includes a centralyReAtdHFL 43 étendingli St al

third section 56 is adapted to conformto and surround a portion 1
of pl ungerfrom fhe peoximal end through the distalyepd fif piptangmemptes 34 6 Tandoa48 inhwdesut er

surface of i hﬁ@n ; : : i z]l e
assenbl y fjr S%Qﬂl ﬁ{sgksﬁcﬁgxge , gtoiééa?%@%lglég ésrt’P’(gl I liy 2 4““?3@%‘%3? ceogd '? %&{Orgt e

wi tIl t he $dddimings denzishqindlly, enfirpeshrecess fapraria dbebnisten membi¢re34h uBhe7dstak t ached to
a needl e nR T r i .1.on.of. the syri.nge
assenbl y 1 %:cgusg eosf Cfg ‘?ﬁall ELSC%(?g%? ar ﬁlle*%u?djng%e?g? %upg&ﬂéucaﬁé?rg?rpxggn %i%g?i%ﬂ%d by
barrel 12 dadighed|ta st pareiiéiao hiesdistal Sfaces 59 bf ustphapadip medhen. 371 Ahis 0

travel through nozzl e assenbl 4.t 0, needl.e assenbl via nozzl unen
25, sk 1R s R EERIOh Stim SO iR Sanndr Ha0F ohHf Snfel o

pl unger asigepivgyr 14. fAIG#APhird section 56 isiaB&ptetle cOhfoRAd Sodt rfo@AdTh BohREKi Ng
mechani smto | ock the plunger assenbly 14 when the user or
cl ilfi ci an ChRRPEZ AN ¥ed the delivery of medication to the patient. The

distal end 25 Turning t0HIGROE Zh® 6l BRoe EFdeddfNiBe AiRtal dhd@0drbaltbiaged annul ar
portion 60 as illustrated in The i nwardly biased annul ar

, FG. 2B, _
portion 66°MAINEH RAFLeREIILIYL ddptisdillisiratsdy Shnogre assembly 24 is adapteddp grate sych as

a force diwigGheketileOMenibly B8, O¥hibRYs BHhELLY @ReedkBubPIsUMIGed b B ndlue! SO
contains a distal |¥h| ocat’ed annul ar detent 30 and tip cap 62. The annul ar
]

detent i s cenlstidd  user applicatioraelethpisysinge iesemblyscansen fluids cpprinedin 60 of
f‘g_éél e 24.nHi%r 38 Q&gfﬁ‘léd g%rbgrgt%] Olégafgsel;s&ﬂ@fé piston 34 as illustrated in FIG. 1A) to
PCT/ US97/ 1@®34hrough nozzle assembijt 24 trenegilistagsembiyd 1 ovia pbznglemeni2f. 36, and

g, des L 1 o 808 B L e b T B e g oy 62 11 %
include elements to form a locking mechanism to lock the plunger assembly 14 when the
user or clinician has completed the delivery of medication to the patient. The distal end
25 of nozzle lumen 25 contains an inwardly biased annular portion 60 as illustrated in FIG.
2B. The inwardly biased annular portion 60 is compliantly adapted to expand under
force, such as a force directed from the proximal direction. The plunger tip 36 also
contains a distally located annular detent 30 and tip cap 62. The annular detent is adapted

to mate with the biased annular portion 60 of nozzle 24. The annular detent 30 is formed
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Qperation of the Syringe 5 FIGS. 2 and 2B illustrate the
preferred enbodi nent of the present i-nvention inits l'i kely
packaged postl on, here illustrated as the start of resistance position.
this - WO 9BIM0 + i on, syringe assenbly 10 is in the uﬁF&%g(ﬁm&“ate
ready to be mated to a needl e assenbly 16 and filled with fluid.
(Wi | e t he atliitmeodisutsend | df phinpat ip 86)] and tdinddesythe pigénto a cylindrical tippseseorbb4y/and i1 S

under st ood by one_of. .ordinary skiJl. in t art that the foll vving operation
10 vio aao%Zchg "P ié‘f‘f s{?r’is ﬁ%’@’eggogeﬁ%ﬁ/mfoc’f\ﬁ@s SCHPST to the

appropriate equi pnent.) The user fills the syringe
assenbly 10 with fluid as with a conventional non- | ocki ng
di-sposabl e tiggof theJvr nger assenbly 14 is drawn or pulled proximlly

fromg Fibs. f@@ﬁd 8B il oratk f&w&@feriealetduagmteheom@meém %&em diged in

t he space bounded by el astoneric piston assenbly 34 and the
barrel 12, lmcbll‘paakaged FOS@SH lerqilbistizted k¢ (retstagt of refigants pOSltlon Insthisi nge

asserbly @SobtiolO4klsRRBEA Y9l bl hiRBLNGE NBINSE bl URLg! T O

fluid. The?® yringe ass Ie assenbly 16,
may now be ageimdbdid andaf‘ Nadabnh fluid. (thle tho diagramis nkjpstrhne ohlyuthel syriige pl unger

assenbly is_no arti rrpres ed.to force air 0 . t he
syringe as<&H \gi)pttr‘ﬁ adFﬁé’ 6%§I°n§8 guiipagy S}E‘J@s@d’?"i %mtahtg] e fpllgwingroperatjon
necggsary, waild occur while tthE)h@greVﬂs%HmQO Ghfag Wit 10 fthe p@rophibide bqlipighd e Vi al
woul d ul ti mat el é_écr eate a back-vacuum 20 and prevent draw ng of

fluid. The pI undae uses Jistibeysyringg assembly 19y Wit flgid ap witheagronventional nonpyr oxi mal |y
fromt he b sdoiesyehve. C?Hégﬂﬂgé‘ MGt B drlien SPATRE prdBmbi@y Holah the

chanber In the Space bounded by the el astoneric CEI ston assenbly
34 and thethle ban’el 12, theegby @lhnxzhc qisanbea 28y ediincihe Fage bpltﬂéc by theawn into

the Cha”berla\éioﬁxehg? Za%ée?nbt ?ncﬁ the barrel 12, th{ll GRigs! 1204 l%ﬁgtxinléﬁ:t @t e

t he syringe asse I'n the and ‘unl'ocked state
statl®, the sssxymgcragemtﬁy aseadzyvulticnpb@ralpph ififlchgt the thmmbeatitk either air or fluid. The

Appl i catl on i.s acco hed ) E8Sl t.he plunger .as 14 into the
borr el 1o YR A A7 G itk PR PRy FerRs 85V RF SRR R YRS | umen 25,

Initial I y, containing the ﬂﬁﬂnpneqmngar mmmytxhﬁo\plpumg&y ccam&mt 1o forearait fiemf i | | ed
and unl ocked position to ti on where jfhe, rraorlty of the

fluid has B%e ’Wﬁ%éﬁﬁﬁf“b‘édm M YRS alsltg é’fcsﬂtr‘%ﬁ%"r‘d@d Is necessargagq e,

i|lust Ir at edthepwikd 6B8.dradving Af thd T Boinhe Ml R@AId Jlfifatelf Rraik Aosa:knacm:kl ng
t
Iv\g é@?o 321 @nd prevent drawing of fluid. The plunger assembly 14 is then drawn or pullcd

PCT/ US97/ 19834mally from the barrel §2 nﬁl@t@h¥ %ﬁsﬂxgtﬁ@acblﬁlﬂ@ﬁ e nthB:3 98 fepNiA lﬁE nozzl e
ring 60 located in the distal end o nozzl e | unen . In

this st at ethapBer 28 dformesh i mﬁéﬁ?ﬂéﬁéﬁ‘t"d@ﬂ bVH’éC PRYFERSIC MSYEEAtLLY 34 tand fhﬂ
Thus.  the Soey 12 B NEGin Bhel M8 35 Be uipunl i B CERaBP o e Bl Mol o
here indi cabi AgGBhhand hé ipistraigehe sxinge Bssembly 10 inghe fillefl andeinprokéd stam. dher e
the;gmaj ori s Qlie! BE sfditleds tlaf RPPPEEpIRE (AR fABGR. di schar ged.
Application is accomplished by compressing the plunger assembly 14 into the
barrel 12, thereby forcing the fluid in chamber 28 through nozzle lumen 25. Initially,
compression moves the plunger assembly from the filled and unlocked position to a
position where the majority of the fluid has been discharged. In this first discharged
30 stage, iltustrated in FIGS. 2, 2A, and 2B the plunger tip cap 62 begins making initial
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The user now knows that additional application of force on the plunger

assenbly w || cause the plunger assenbly to uI ti matel y enter the
| ocked state. This increased resistance al so

clinician P Wé¥Phe syringe assenbly 10 to pressurize tﬁET/VFgan"’%‘és :

descri bed above) w thout inadvertently |ocking the syringe. It

al so all O\msnta&aexnbthy iswaldlg toigsed argpudsr nb@zle rmg 60 Imueii g ehe aléssad rehd wf 4@ Wi t hout
acci dent al use reases the.f

bl i o0t GOFHE EFOer L s g aCciineT posiae of e Bine el °°

conti nues 4igy QiEtionaquitek Wh tikcadagl iihe oS applicd 34 tGhe 3BThibs) Hehisér posi ti on,
t he plunger tip cap 62 is reversing the inward bias of the

bi ased anmeAekies FR?Q%CE fronh eéli)rmgc assembly 10, hege &dicgtingdatdhe pluaeerdds zl e ring
60 0 noVe.ARaY mk HBERibh Fhit lﬂf@xﬂﬁ)oﬁlypofctﬂp ik m%&:@ﬁﬁr N8 hdPbeen discharB&ESage
t hr ough. pl unger assenbly 14 continues To nove
distally, The pmrmow @Mébﬂﬁéddim application of forcefomrththplungenwesembly willqui r es

1ot r at Sheshin piipdty SR R0 Rilmately shieh e ket r B TP R ¢ o

]E hir dshOf alsballgmy the clinician to usel tm: @yrﬁxk‘ge dsseedtdyl 10 b repoddetthO mial &S ga%axsw ed
rom the point of increased nce. nder st o

ordi nary gk?‘leﬁ withoyt{padyprient M‘? ing FFYWCW&&alﬁ%aQ"é’fse@&e@g ?’dt @p“}é of ©

desp gner gymg@mggmqy@(be”m@laagd@tamd;mrjgl unger tip 36 and piston nmenmber 34.
In fact, one extrene would require no conpression of the piston

menber 34, t hudsaha wr Hgrepse the igrrGeapplied to the plunges agsemly y4n ahe RIENEEH position
with |ittlgenBr @A8ARLs nRVERent 19 AlisRSted ) FIBE] $2IA ¥ndMIENI B position, the
syringe assenbl’y 10 is enpty, thereby taking t’he decision |ock away from

cl i ni ci anphupger tip cap 62 is reversxngﬁhhmwzyd bias of ithe ased penglar morleasng §0. 5A and 5B,

cort | Tue BT bl S LATRO K v g BBl B © T

ha$5 noved ppssage thtveghi ased annul ar nozzl e ring 60, which subst antially
returns to the o] e annul ar
nozzle ring coéf)él}eaql}"\lﬁeef a.és&h%lg 4 coaér‘:ﬁ{ gt&n%%e dxst@l1§ Ui ﬁg{ﬁ?g ?ihﬁgt“éﬁrcpsecu on
66 of pl ufigeher mqyedént rtquutheoxwresfsmnrcﬁ"dhepistmdmm&r 34. h@l@&t:umm ind 80

:[. Elei gEn u{,\ﬂﬁugﬁ Fréé}g Bél]n cJ{nantghehere e p m{g@}’\%rsgmao?xhg r'ngpcdstwo LHurds Liﬁe way

- 8- into the locked this pt¥Ridh3 /a0 heddired from the pomt of increased resistance. As

Us97/ 1093 . _heard. apd felt t he use ain the
oyt nge. a LIPS titoms o ardiaey PRI ABK sfrotrispbiton ey B sciectil By B 'S
sn t uat i ondégigtie€ @fal dpgropHae slzg ¢ithd PRifgdrip 36 4dididH membeR BAt Yinahd, bcked,
state. and 6A |IIustrate the Sei i hge assenbly 10

in the | oREISYEYE reawire a9 cqmpFFSon of th piston mifakR| 4 g 1e. pm&gcr
H11 ustrat gemd e Mck@O8dsitoh gfxémﬁy BRI Rrce) IRRGY Bht@ﬁxatfx&&ﬂy WA hife

| umen ensuring efficient application and usage of ur ds by the user
t hr ough t Binge assembly 10 isiemip, kar¢hyntaking ‘thiedagisiopdeak away from clinician.

oot t1on 1 nt boERG F Alegged HEFIOS. 3, ARt ORES RO B up pyffRee 1 he

engagerrenasgsemhlerrlé dahses it to move into the locked state. In this position, the plunger tip cap

62 has moved past the biased annular nozzle ring 60, which substantially returns to the
initial inward bias. In this position, the annular nozzle ring cooperatively mates with the
inner diameter section 66 of plunger tip 36. In the preferred embodiment, the return by

30 the annular nozzle ring to the biased inward position should cause a "click" which may be

-8-



clinician encounters increased resistance. FIG 9B is the one third of the

transition 10 position. FIG 9Cis the tw thirds engagenent
position, tRede@saaé in this enbodi nent wher e t ber/Bksiied34 menber
bottom out and begins conpression. FIG 9D illustrates the " final

state where the pluynger _assenmhly 14.is | ocked within the syringe barrel 12.
Furt her va?‘F%fB iaBE §éih€¥e A8 g@ ’éééo%a’f‘ﬁﬁ% R ﬁ?ﬁemg[}cﬂ) %ngxfif.%éega}%% FaF 1

FI GS. 7A aRgkr, in this sitationSAdicdting®hat The shAingd1th idBhd ihlird s timplyeand 16aked, ngite.
assenbly 100 consi sting f'ﬁpg!ﬂun er 15 assenbly 114 and barr el
assenbly 112. Tﬁl@s-eqﬁéioéw F flicetyange, 255¢rmply t10dn fheslopksd state, mated Withapper
134 i's int ggedd dx¥eiM) d8d AigsurtddNaRl piasRe B3 stildanidfliosQupies iRlnosis f ace
142 is designed to nate with shoul der area "122." The | ocki ng

mech&ni sm ilwnan ensyrigseflicipet appliration and usage of the Jlwidsdwyitheyuser threghpthenger tip
cap 62 noving . =3 o] «annul ar nozzle ring 60, which
rl@mﬁﬂ?&) toP cge?)lh f a%g..

subst ant i af et ar is e initial inward bias mating with i nner dianeter
section 66. As BIBGS. 9A, 9B, 90, usd PBtidaktratetie dRing atechaishh @s itinfuge itise

cooperatively.mated with the in L amet er .secti.o 66 of plunger
tip 36 o into e Sobedia" ¥GG. HASE R o o il emmneement e B

enbodi ment climéibd essthteGana@sseMsiétance. FIG. 9B BQR: 6@ ira lof Aig @dnsidiop! unger
assenbly 214 and barrel  assenbly 212. This enbodi nent differs in

that0the pPeYia nElHC B3l ﬁhﬁf‘%aﬁgésmemww’iﬂi*ﬂrepitgﬂiagﬁ@iéﬁma@@@m y 214,
25 Wi %Qhﬁ{oﬂ'm&ﬁ’cﬁ 86 bk z]lcniﬁal{igﬁx_kr ﬁgﬁﬁrg%s%n%.\@ﬁ Bushewl ger area

222 and is substantially t ~ocking nmechanism-s sized
appropr i at &nsl staty whers ttenplurase assempbiy3l4, is Jocked within the syringe WamélatZ. ons on t he

| ocki ng n'echaniﬁg}]@ L.Cl : LS | Lon.. k

i nstance, FIG 1 |Fﬁﬁffg§élg${°%§lg¥g?ggd%ﬁ§% Ag?ﬂ%ﬁtﬂé o iP{rgr{gﬁﬂ}\kmmé?e t he
annul ar noBal eFIGS. 7, 7A and 7Brifusd8® 4 syringe amscmbly 0Rrcemsiiggiof alphmgeannul ar

ng B ons 3?89@1%9?@:13‘ 8%@313%/%6@@;@2 This embodiment differs in that the piston

PCT/ US97/ 10@nver 134 is integrally molded éntd phingerchssimbing &14, twHossGistabsiuefatd M4 161 se t he
sane as il l ust r(?t ed. Thi ng%{ﬁHOdi me an.be utjilized to reduce

n . C .
the force PEURRFY LymALS W ¥ ﬁF‘hhé)zer The, logking gnechanjsgyis Gibprwise the same,
FIG 11 il bossistisd 6fStht pRingérSipadap @20méhafk pdst &t B0 ahrfiiRin tno¥hie FiBlg O ewsiBmUl ar

nozzl e ..ring 460 is which contains three equal Ié spaced | at er al
channel s 4¥%stantiplly Fettigy jo Mgopitial igward bias mafing Wb jner dipmelen Py AGeASti p 462

ar ext her Wimeredidie tfRuRs nbizleUsdy 34 &Q)g)éxléﬁ\/&y e With the inner diametes&ction
enbodi ment _can be utilized to change the force required to nove the plunger

into the 66 of plunger tipd¥ked state.
FIGS. 8, BA and 8B illustrate an additional embodiment, with syringe assembly

200 consisting of a plunger assembly 214 and barrel assembly 212. This embodiment
differs in that the piston member 234 is integrally molded into plunger assembly 214,
25 whose distal surface 242 is designed to mate with shoulder area 222 and is substantially
flat. The locking mechanism is sized appropriately for piston assembly 234.
Variations on the locking mechanism are anticipated by the present invention. For
instance, FIG. 10 illustrates the distal end 320 of an embodiment where the annular nozzle

ring 360 is formed by three eguivalent annular portions 360a, 360b, and 360c. The



FIGS. 12-15 illustrate an enbodi ment for a | ocking plunger which may be
utilized W th pre-existing syringe barrel designs. Turning to
FIGS. 12 and 12A, the distal end 520 10 of a syringe assenbly
utilizing wopkesexi sting barrel 512 and the plunger assepdtnysoniahsd s -
illustrated. In this enbodinent, the pre-existing barrel 512 contains a

nozzl e assen?ﬁ_?:% and pq]unﬁer u? %g"’ a;[:h&h%g/%gqg’é’ saHeQas %ﬁgtrﬂgd Lﬂgﬂ% ﬁﬁe%pbl y 514

is furcat g~ o portions,
her e four cpobd utﬂrmd S@Mucﬁﬁe lﬁorc5ﬁ@m1rah€b B6%dthe Phingerfiom abg lorokcd state,

al l ows the plunge 536 0 re | y. nec own or conpress, thus

al | owi ng the p‘gﬁ‘h xll@grates ¢ dls‘la ‘{f ntng{?&me[h‘f’%ﬁE@ﬁ’ﬁt%mﬁF B8 sti ng
nozzl e pofihg 28 is Wheh csﬂrﬁ%uﬁcé&{ Qnagkpa&éhexataezémnels 465a, 465b,RRAE16525 the

pl unger tkg cap reexpands, thus |ocking the plunger assenbly into position.

FIGS. 12 ZAeinazzik 434 anstnluneer {ipr62 é‘fﬁﬁ'&ﬁ%ﬁt‘hevﬁaﬂ‘ﬁ ap fsisptechaledvet | HRaB6
partiall ythxmmbodupﬁnt%i?%?%dzﬁﬁ% ReAGE 9185%140: T deu@@d tél;)lﬁo@&e r%%* iShate the
t ere the p

enbodi nmen unger tip 536 has nost “co ete traveled
t hrough t lekeibgabe 524. In this position the piston 20 menber 534

may be si zed, i C i o] [ nal
pl unger assenbf"g;éjl 1§\/§| ﬂuﬁ'l'algﬁsa %rﬂb&d%a&ﬁﬁ% Jféf:lg}s uﬁ ‘ﬂ‘ef*h %ggghgsgenbl y
514 i Nt heith pre-existing dyﬂﬁgeﬁarﬁ:ﬂ albﬂgnsAST drhing sd FEG®d2 apd upgethetdipalamp 5362 has

ded t th | e 524, th . ocki
CLRRTCS S s SRSl o e 212 BP0

512 FI G uﬁ:‘éméd USt 1 @fibddiert OIKR Iped-exisiing ibagel AIToRknY 22871t RsskdBlyl ocked
posi tion. It will be understood by one of ordi naré skill

in the ar @2‘{ habe plmed; 4P 336 TRINRESE apgRbly 514 15 f‘ma‘eﬁi UgerPluRgSE HB 9P BY:
illTustrat ?sdd:l/ Bed oo 31‘?1)6‘115 e iBst bbb 5€2Qr 562% 2582 Gind 58%1. This furcation

enbodi nent ustra has the p unger tip 536 furcated into four equal
portions, ams ibe pbanger tip 536 to reyRsEiPiyriscln dewmor casepresesihpg sliavdngith phesgef ur cat e

in di ff I qual .
8 11 Bp 5 AT s Boart BE RO L0 sas Upon rall HRNe e o8
el ast oner pert pR% mrplmtbap cBB rEexpaRgs,i tBusniockinghthe pimeércasseehbly into position.

-10- FIGS. 12 and 124 1%(1&1%?&191?5 emhﬁdm?cat anh the c})Iun 3 n 5%%3:#“0 I)her

PCT/ US97/ 10934 e under
enbodi menphcal mtofmzpleéﬁéntFIGSv Ehandbid A dhisniatbd)e embodnnent whﬁrhehd pldngeirt h

varlat|0n3| si ze.and e t|n mt.he spirit
of the p's36 B Bf”f?@‘e‘f‘?ﬂ PYHE ”Ng?"ﬁl tg]'gﬂ‘f Fﬁ%é%‘? F"fﬁr? (Igllésp‘f}@én

deger i bednietbees sy inay\ﬂoé bmecefaeraei&agn ensrhge, to require compréﬁloﬂl‘fﬁﬁﬁdlﬁncﬁm?f erred
enbodi nents, it wll p e of ordinary skill jn the art
that vari ngsmscmbéwﬂﬁf HES fea ﬁ%* HiSstFR e e 3 li*‘ SH e

i nvent i onjocké!Sate MN @ustrated, plungerdipd@pl58h hadekpRhded BT ovek ik dirglignsivave been
illustrated, other neans for_ controll abl retaining . a volune via

an act uat PhEOZ#E, Hwe Jopkingi the pBESS 2SEIDEN T4 iBie ROKifiaD inside prs-gHistingn
addi ti on, yihllsgra I*I@%Ciﬁ%s&hﬂpﬁﬁrcoﬂpﬁtec%ngéi%s&ﬁﬂpsbd LUSE I@kefpodidier nmeans

for Iocklng are lso within th Blrlt of thelnventlon
Acédrdingly, tHhevill r’wmﬂmﬁmﬂ 8y longrpf edmm skilbin theyart 1iget certain varfasiopsidrng

cl ai ms. plunger assembly 514, illustrated in FIG. 14A, are possible. For example, the
embodiment illustrated has the plunger tip 536 furcated into four equal portions, but other
designs are not so restricted and may furcate into different number of sections which may
or may not be equal. In addition, the plunger assembly 514 is illustrated with an

30 elastomeric piston member 534, but is not so restricted.
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What is clained is: WO 98/ 03210

PCT/ US97/ 10934 1) An ‘appar atus conpri sing:

a barrel hawgwatbi rst end, a second end, an internal supbaggyAbsHia -

| ongi tudi nal axis, said barrel first end having a cap portion having an

i nner surface, a_port .conn i ng
said inner surf é‘csém%ﬂg bseaulnger(s)tg?%Fh aggp?g%rgl?oﬁﬁéxﬁ@(éﬁh?'ﬂgesem svention Cou?ﬂée pi st on
havi ng a crossedseith vaoirtiankiptsbapet 6izs nbd trareriabl wishosodepating fons thedpirit of the
barrel internal. surface; . . . _.,a Rpl.unger

cormuni cat HBTFAPE H ALRGHEL: i Breseat invginnyes beemserbes o HRspl Wit reference only

sai d pi st on, pkRBd prdttdedanbimn) at Wiflbe apprevtiis BESWERDrEiaAY sRAY inghe hitr St
end and said ) o barrel second end; and 10 _

a | 0éki ng ribataripusrmedifieagamssndatmasts Withont depaging| Ty Be irventiens KThyai whild st on
at - sai d baryglref LiSiubRd widdi [ i 5§9@§@ i/ barrel
first end. d e ﬁuﬁg& 3")1 %lg%'rt]gggp%grr‘ gﬁggﬁﬁ’%ﬂegi m \Aﬁ(g,%foﬁl?mg

sai d pl ungertainingt herlurge njpranseRiating wekisrige wiithin the) grinaiglésnef] thiy imentect Bd t o
said 15 . . . id l.ocking.,.pi.n haying at |.east .one

det ent , saiagd]f)ﬂo%’t%%ﬂeaadgg%’gggﬁég%ﬁﬁ)r %ag n‘ﬁg Bedifblhecd O&w’gmcanétforl Rekipe are
portion of akaivdthimheispigit pf tie iAvedition. Accordingly, the invention is limisedi ¢hiy BE kieng
nechanisn1&§5ther conprises a |locking ring in conmunication

wi t A¥sai d QWIng glainS: ocking ring bi ased toward said | ongitudinal axis,
sai d | ocki ng What is claimed is: ring adapted to engage said at |east one

| ocking pin detent, 20 wher eby said piston is | ocked when said

pl unger is noved to said barrel first end. 3) The appar at us
of claiml1l or 2 wherein said cap portion external surface is adapted

to accept a hypoderm c needl e. 25 4) The apparatus of claim3
wherein said cap portion is further adapted to allow said

hypoderm ¢ needle to comunicate with said port. 5) The

apparatus of claim3 wherein said cap portion is further conprises a Luer
fitting to allow said hypoderm c needle to conmmuni cate with said port.

-11-
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WO 98/ 03210 :

PCT/ US97/ 10934 6) The apparatus of claim1l or 2 wherein said
pi sten is ABPW8HOt 0 substantially conf or m t oPSHISP788434 i nner
surface when said piston is noved to said barrel first end. 7)

The apparafyus An gipatafis 2ombgsigd:n sai d | ocking pin is adapted to
substantially 5 conformto said port when said piston is noved to

said barrel first eadarel havinga first endgy secongirad.gspiBicaRLSIrGre ebdhi m 4 wherein
sai d plunger f %x{g@t@%inﬁ%%f ba?@ﬁarl?tg fir?tae?xﬁ kﬁ@ﬁfg fal c‘QP gorFt)ilmzli é%\gn% an inne? surfacd "€

apparatus of clarrm 3 whereln sa ocking ring stantialTy
w thin 10 an oyter durfror @ndie pedicdnrecting sead inpar fusdes to said outer surface; 10) The

on L o T, M g S B
means for cont mairklaiteynal Qirfice)i ng a vol ume of fluid, said retaining means

havi ng a port; ) .. .heans for  adjusting said vol une of
fluid in communi cat ? HDgFTIR ceynication with a piston, said piugsgr agdeRishioamp ai ni ng

means; and 20 sajid piston along said barrel lonBR@iiBal faRfs He@fekh Rid Hirsd? @A EoMahichlg Sai d
port, said Iockln% nmeans adapted to | ock said adjusting
(<3

means. . barrel seqom end;7a9d apparatus of claim 11 wherein:
[ trol | abl Ll : . S : 25
saiyg control | abl € 1 g e e P{%{a&m&gm&g@ P8y R 54 RS

adapted to change s vGl une sal d nova face I n
conmmuni cat i on at said barrel first end, saidwiotling aiechaaiuditposegl areaid darrel first end.

2) The apparatus of claim 1 wherein:
said plunger further comprises a locking pin longitudinally connected to said
15 plunger, said locking pin having at least one detent, said piston adapted to surround
at least a portion of said locking pin; and
said Jocking mechanism further comprises a locking ring in communication
with said port, said locking ring biased toward said longitudinal axis, szid locking
ring adapted to engage said at least one locking pin detent,

20 . whereby said piston is locked when said plunger is moved to said barrel first end.

3) The apparatus of claim 1 or 2 wherein said cap portion external surface is adapted

to accept a hypodermic needle.

25 4) The apparatus of claim 3 wherein said cap portion is further adapted to allow said

hypodermic needle to communicate with said port.

5) The apparatus of claim 3 wherein said cap portion is further comprises a Luer
fitting to allow said hypodermic needle to communicate with said port.
30 '

-12-
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13) The apparatus of claim 11 wherein: sai d
adj usting neans further conprises a longitudinal |ocking pin, said 30

| ocki ng pi i a detent; and
T AR 0 98/ 63210 PCTAUS97/10934
PCT/ US97/ 10934 sai d | ocki ng neans further

conpri ses & | ocKhnapparaty adickiiodledr Zumiipietn sadd piston is adapted to substantialljort ; sai d
| ocking ring i ¥ - dapded; 8 2abds; t 4.
wher eby saf%@%ﬁﬁ%?ﬁ%%ﬁ?gﬁg% ock&%ldtb@mr g?ﬁ%ﬁ onbg?lgg’gﬁgl lr(gtcinl ng pin by

. said | ocking ring. 5 14) The apparatus of claim 13
wher ei n: . sai d nt.r.ol l.abl e, retai ni.ng_nmeans further
conpri ses &) novalf BPAFYS L glaim 2 wherein said J0CKing %faéspf%ate% & Etfpéﬁﬁtréy&@ ai d vol une
of fiuid, saiffmieyald orswhimesd pBropdsTHoRET R Sa@barrel first end. with said
adj usting neans, said | ocking pin adapted to seal ably penetrate said 10
movabl e surface . 15) The apparatus of clains 11 or 13 further
i ncl udi ng gpansThOpRMHAl Rflif 4 wherein said pHIBORRME! CorlRA & 108 SRl Cap
portion externa SL})faCE. 15 16) he apparatus of clainms 11 or
13 wherein said nmounting neans is adapted to all ow sai d

hypoder m c,peed &E’Tyfl i i1 i s . Z) .. The
appar at us 8? cl Jgifen%p%gﬁ ergila%gtggﬁ{fmréﬁgﬁﬁ ilgcg}&%{é%ls&l)aﬁﬁdr fué)étsaméa}l l}”enrh"}i tting.
20 10 483 port lansakd syternelgerfacevi ng a plunger, a barrel and a port, the
i nprovenent conprising a | ocki ng mechani sm di sposed within said
port. ,

10)  The apparatus of claim 3 wherein said locking pin detent circumscribes $aid

locking pin.

15 11)  An apparatus comprising:
means for controllably retaining a volume of fluid, said retaining means
having a port;

means for adjusting said volume of fluid in communication with said
controllable retaining means; and
20 means for locking disposed within said port, said locking means adapted to

fock said adjusting means.

12)  The apparatus of claim 11 wherein:
said controllable retaining means further comprises a movable surface
25 adapted to change said volume of fluid, said movable surface in communication

with said adjusting means.

13)  The apparatus of claim 11 wherein:
said adjusting means further comprises a longitudinal locking pin, said

30 locking pin having a detent; and
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19) The syringe of claim18 wherein said | ocking nechani smrequires

increase in force applied to said plunger upon initial

engagenent . 20) The syringe of claim 18 wherein said | ocking
mechari sm F}V%\?’F"&?é@ audi bl e f eedback upon | ocki R§I/USI/10934 - 21)
The syringe of claim18 wherein said | ocking nechani sm provides tactile
feedback 30 WaRNokiGkK Bshs further comprises a locking ring disposed within said

-14- WD 98/ 03210

PCT/ US97/ 10934 port said locking ripgpiases Tpieard ind Adaptegfto engagpnsaid dakets ei n sai d

| ocki ng ”E‘%}Bé‘{ab ? itin%‘%ﬁcaﬂs lsQ644e0 9 m:t@rmon d Jockin X'b Saf lgﬁ&ggnt and a
| ocki ng ring, sal pi n l'ocat ed on Sal unge I'p an sai

| ocki ng ri mggdi sposed wit hi n said port, said locking ring adapted to retain
sai d5 | ocki ng pin via said detent. 5 23) The
syringe of claim 22 wherein said plunger is adapted to conformto said

barrel 14) The ﬁypdramldﬂclamlqerv@cmm is si zed to substantl al | y fill said
port when retained by said |ock 24) In a

syringe having a bar®¥ COPB‘PI@FJF%@%“EOW@S@W"G caﬁan&s ﬁdlz%‘iaélefséffaﬁel ivery of

the ddaptel 1o Etﬂﬁgé"% Y Slumh of BRI 04i§ fi‘r{o'vﬁmc ‘é\ﬂuﬁac tx@@or%ﬁﬂxé‘fluont he
i nprovenent conprising_ a plunger adapt ed di scharge the fluid

from the barr el Wit sai¢ péjusimg peans, §aﬁdoﬁlwemd¢MW#almm@Mte said to
subgf antial ly WY Libgcnozzl e upon fluid discharge, whereby substantially
all§%f t he "k Fﬁic d is discharged fromthe syringe. 15

25) The syringe of claim 24 wherein the nozzle is substantially

cylindrica The ringe of. claim 4vvhe ei n the plunger
further coh!%rl sTie 3pPyams of © géﬁ/\/lele%r 1SR Uding 3y, éé‘i’oug %€ #he barrel

sai d gaskehygmuemimhwdg; srheidepgogionodxtandi stdindei al |y all of the 20

fluid between said plunger and the barrel.

15 16)  The apparatus of claims 11 or 13 wherein said mounting means is adapted to allow

said hypodermic needle to communicate with said port.

17)  The apparatus of claim 15 wherein said mounting means comprises a Luer fitting.

20 18)  In a syringe having a plunger, a barrel and a port, the improvement comprising a

locking mechanism disposed within said port.

19)  The syringe of claim 18 wherein said Jocking mechanism requires increase in force

applied to said plunger upon initial engagement.

25
20)  The syringe of claim 18 wherein said locking mechanism provides audible
feedback upon locking.
21} The syringe of claim 18 wherein said locking mechanism provides tactile feedback
30 upon locking.
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27) A plunger for use in a syringe barrel having a port conpri sing:
means for reciprocating in said syringe barrel, having a first end external

to said barrel and a second end internal to s sai d
reC|pTocat|“6”?@%%% adapted to travel 25 al ong anaéngﬁb ﬁé% d
barrel; and means for |ocking said reciprocating nmeans in

sai d barr el22) sailte kyririgee rog chagarig wherein said lockiig gprobasdsmaconsprisgs 8 éeséing mind of
sai d reciprocati | 28)
avipg @ Qﬁteﬂp%{;ﬁ? ?iﬁgqgghc d Qkﬁgrgans &1 81 a9 {Blu ggcr tip d‘md said

The plunger or sea
reci procat ii¢ugingCGring disposedwithis shid at, daxbehmk&ig.rmg adapted to retain said locking pin

-15- . WD 98/ 03210

PCT/ US97/ 1(yésspid detent. 29) The pl unger of claim 28 wherein said

seal kng neans is Iocated at said second end of said reciprocating
means. 30) The pl.unger. of claim27 wherein said | OCkI ng neans

further comdti s&he pyringeiohglainy 22 wherein sad pluggertihadarisd do cenfpan Hosaid barre
and said locking pin is sized to substantially fill said port when retained by said locking

ring.

10 24) In a syringe having a barrel for storage of a fluid and a nozzle for delivery of the
fluid, the nozzle in communication with the barrel, the improvement comprising a plunger
adapted to discharge the fluid from the barrel via the nozzle, said plunger further adapted
to substantially occupy the nozzle upon fluid discharge, whereby substantially all of the
fluid is discharged from the syringe.

15
25)  The syringe of claim 24 wherein the nozzle is substantially cylindrical.

26)  The syringe of claim 24 wherein the plunger further comprises a gasket between
the plunger and the barrel, said gasket preventing the passage of substantially all of the
20 fluid between said plunger and the barrel.

27) A plunger for use in a syringe barrel having a port comprising:
means for reciprocating in said syringe barrel, having a first end external to said
barre} and a second end internal to said barrel, said reciprocating means adapted to travel

25 along an axis of said barrel; and

means for locking said reciprocating means in said barrel, said locking means

disposed at said second end of said reciprocating means and adapted to engage said port.

28)  The plunger of claim 27 further includes means for sealing said reciprocating

‘ 30 means to said barrel.
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29)  The plunger of claim 28 wherein said sealing means is located at said second end

of said reciprocating means.

30)  The plunger of claim 27 wherein said locking means further comprise furcations

adapted to engage said port.
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