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[ 0001] Thi sWIIE G430 on cl ai ns the benefit of priority fREGHYIIVEB/066705

. Provisional Application No. 60/943,397, filed June 12, 2007, the

di scl osure of which is hereby incorporated in its entirety by
reference thereto. TECHNI CAL FI ELD [OOOi] The present invention
relates to syringe assenblies having a passive disabling nechanism

whi ch restricts renoval of ghEaNeiMgen iSAdpRiti€e MEOHRMIEQN t 0 prevent
reuse, syringe assenblies wherein the stopper and plunger rod operate

using relative nmotion to passively disable the syringe, syringe
assenbl i eSRORERFHERENCE @ﬁ%ﬁ%ﬁ’%@@@@@ opper and pl unger rod

to preven j.sassenmbl y..of. the.syringe prior.t se r.i.n _
nosanbl  A0OPHCT L gridtiat SRk b RErRLy skl 125 PO7 R Anplicgion
the syringe &0/943,397s dibdderins )iz DOE, tRAGKERINDT WIG3is Revss iatorporated in its
hypoderm ¢ syrjnge products w thout sterilization or sufficient

sterili zaﬁtnflbqiiy"%reg%rF‘?céJ]%ﬁ‘detPo perpetuate drug abuse and facilitate the
transfer of contagi ous di seases. The reuse of syringes by intravenous
drug userpECMNItEY, FEXGoer bates the transfer of contagi ous di seases
because they conprise a high-risk group with respect to certain
viruses dl@d]as TheprédeDSnventios relatds foespatdddssmblehhaying 4 slssiod disabling

contam nation .al sqQ.exi st.s in co ies with ortages. of nedical .
or s onnor hehioidy ity s Al @b Tt RHE i ERDisaSe, syringe

i noper abl®seafiilies whseinRhesepes il pliddet fodsopltatd WihelrlatiNeBetidrSs Ppesively
Vari ous s,rinqes have been proposed and are comercially avail abl e
that can D#blitanregepyyringeassgablisindudinggregoreably conppred onpesans) rdunger

the syri ngeto StaG! EiskSEnBY bl HISFriddAdiofD Bhnd SRS SstiidSRIudif visyal

actively disable the syringe are a hought to offer a solution.

woul d be Tadigatioalsy marlngsrto vidiatesise phije syningstor adisabled smaee.cal |y or
passi vel yp digablggefhrom reuse and can be manufactured in a
cost-effectrve manner by, for exanple, utilizing fewer parts.

Furt her, [Ae03i ngRewse obDlijpederimasycapop®didis eithatt stgdlitagion ndsuffitientwhet her

a syri ngeste?ﬁi%at%%%? béil%ggd t%rpelpsetugtie I'I.tl)gl Sa%sg\gnlfi] gciﬁ!a?eothg tei"algs?e% io% gcprltaeg'ious
diseases. The reuse of syringes by intravenous drug users further exacerbates the transfer of
contagious diseases because they comprise a high—yisk group with respect to certain viruses
such as the AIDS virus and hepatitis. A high risk of contamination also exists in countrics
with shortages of medical personnel and supplies.

[0004] A syringe which can be rendered inoperable after use presents a viable solution to
these issues. Various syringes have been proposed and are commercially available that can be
disabled by the user by taking active steps to disable the syringe. Single-use syringes that do
not require the user to actively disable the syringe are also thought to offer a solution. It would
be desirable to provide syringes that are automatically or passively disabled from reuse and can
be manufactured in a cost-effective manner by, for example, utilizing fewer parts. Further,
markings or other indicators which visually indicate whether a syringe has been used or is

disabled would also be desirable,



WO 2008/ 154630PCT/ US2008/ 066705 2 SUMVARY [ 0005] The present invention
provides a passive disabling systemfor a syringe assenbly, which
activat es WOZE¢8/184dpl eti on of an injection cycle. AccorffiTs2008/964785 or
nore enbodi nents of the invention, a syringe assenbly incorporates a
st opper and plunger rod attached in a nEnner to prevent users from

di sassenbling the syringe prior to conpfetion of the injection cycle.
Accor di ngdymmeareans for preventing renoval of a plunger rod froma
syringe assenbly is provided. A user of such a syringe can fil

i nj ect anl@0®y r edbresntinscnvion prvides B pafsoBebEbling systsmdbse ysinge asscably,

convent i Q5o Rhlo@Rd MSILELH10E Bl Al RN ool G5V GEork Smplifimens

end closest to a patien e proxi mal" end vice Is
end away dfnbermtrMIopai syeinge amemldy clmemora:tcs asstqpacandtplorger rod [aﬁﬁihi‘c] Aa

syringe assenbly is rOVI udes a barrel, an

pl unger r'8%" rPf%VCP 'fﬂ%%@aséﬁl PEFNESRAYTJ0 FUbpEtn ‘{fghegmlmon
st ruct ur escrnNohcasARERI, ¥ méBhscdr plel:@iting P&ndﬁﬁéfatlﬂurlg%ﬁﬁid\'fﬁini/a by gk iaSsbmbly
access or, renpval o t he pl unger rod_fromthe barrel prevent reuse

of the syb?Pryieds et of Su?héSHéH%Péﬁn fildnisefeqds &raﬁcewrut%wadw%twnoloen
proxi mal (gpgk a ﬁb’this'ﬁﬁ'&lo&ﬁ% Sdotl ek 1 is Mb\?&i Qﬁérblﬂ?ﬁe cﬁstﬁl%%?fhe'd@vwe is

whi ch f|UId may be held, and a distal wal An opening in the distal
wal | per rihe end dlesiest to o patiapharid therpropanat hadm%the téwieuig Hetche awgefipmghe [Ftient

barr el ey, # annul ar extension or collar that extends
fromthe P%&%%% ggﬁFﬁ?he barrel. The annul ar extensi on nmay have a

di anet er gﬂll?at erAtsjnnmgetah&nﬂlﬂ;amrcﬁmdedfwmdﬂﬂnpihmgﬁmmbdn alnﬂlgzitehlﬂungwrmi

t hat ttached th d. As b
e s o A BBl ot Sl B o v

preventing a@fmmbst@& abft8s & el of 8@ plun@sd fob Eroheths Bhrradid fi’évéﬂﬁ fousd 6F the
one enbodlnent the barrel includes a marker or indicator which

i ndi cat esYinsaresmilne ks harishiacides arisal carsannsn peximH &ngh asyliedticaks
been | ocked. it hiBh Hé}ﬁlcpﬁlﬁﬁeﬁﬁbcr P08t hﬁ‘ld lthcm)ﬁﬁ'd £HERAOLIENAS opdnlif

sidewal | of the barrel has a conti nuous nmeter or first inner
di amret er .in Aw digt@d gvallipeonighuid ta fiew faphe c@m@nt,hrqugé theeapeningi Zhebasrel may

a_reasur e ihofl LSpiaNaRSkHLPLARE HaPBhURS Robfife ¥3kl:Su 8l LA B

havi ng any cross-se appreci at €
t hat convihetanmuiad exsaylsmmgmy haveea digipetengreaterctyidn thel diaggter ot the plungénrod hiad

e TN O B R ALY i
ot her suGANIIEPSnEBA hrevitek aleand f ple@&iting eérhé\al bhﬁe Plaxdri&d fr&ﬁ\ﬂmwel
of the plunger rod, adjacent to its, proximl end
afteruse. In one embodiment, the barrel includes a marker or indicator which indicates
whether the syringe has been disabled or the plunger has been locked within the barrel.
[0008] In one or more embodiments, the sidewall of the barrel has a continuous diameter
or first inner diameter. As used throughout this application, the term “diameter” is a
measurement of the longest distance between the walls of the barrel having any cross-sectional
shape. However, it will be appreciated that conventional syringes are typically cylindrical with
a circular cross-sectional shape. In accordance with one or more embodiments of the present
invention, the barrel includes a rib, locking rib or other such impediment suitable for restricting
the proximal movement of the plunger rod, adjacent to its proximal cnd.
[0009] Embodiments of the present invention also include an extended plunger rod which

has a proximal cnd, a distal end, and a main body between the proximal and distal end. In one

or more embodiments, the plunger rod slides or otherwise moves proximally and distally



[ 0009] Enbodi nents of the present invention also include an extended

pl unger rod which has a proxinmal end, a distal end, and a main body
bet ween t hWOPPEiSHE! and distal end. In one or nore entdSdVHRMBAHCETIHe
pl unger rod slides or otherwi se noves proximally and distally WO
2008/ 154630PCT/ US2008/ 066705 3 within the chanmber of the barrel. A
thunb press is attached to the proxinal3end of the plunger. The thunb
press i nclgGshchRiBe dfdile 1AL 3R thushtrSh A at@Bikbdd8 the JrékiRRfen@lor R Runger.
enbodi nents, includes a dianeter which can vary fromthe distal end
to the prbhathenb preds inplndes agpexii] endent e diistel pud andaén eficaxritose crafodithents,

t hunb pre r . i i :
[0010] | n G488 GRRAS MO inhSh e AR b | (E pRAERUIRY, Y spseifc,
st opper - emgjagimant,pghe dinmntehaithaithumbgirass décreusek fipsro dienfidtalend to thl eroximal
stopper-eﬁr{n}gagi ng portion of such enbodi nents provides a neans for the
stopper and: plunger rod to nove proximally and distally within the

barrel . Ti@10t OPRSonRREDEHRENROME R 8dd STWBe iR IRARIEE 2 ABFhcRlhis@fio
rod to nove proximally and di stalla relative to each other. The

st opper mgytiGoRREIng agtialsad aroxamrl £0{ af hasitenpariensagia apitipe of §ichismbodiments
St opper - GAGAMIKPAS fdi9he ApdePEndItEPRod thovd BroRirt Gl iktally within the
enbodi ment, the stopper-engagi ng portion may Ihclude’a rim a? its

di stal erreh Thetstopperengaging pertiontlbovwegbnsiopner aadyplangdeorodrie stavaproxigally

t he st oppel.;: r-en i rtion according,to .one, or nore,...
enbod nemrd e PRERE S AGERY, e BRpoer Ay BETS F BRP L3R Bl Sipeve
t hat i nditoaiestoppseenhgihf posiph bfithe phmgwired hbra dpbafis ymbadjmentsthd is®apdred.
LOU!!In an alterpate enbﬁlgi ment, .t he ﬁto per. and ta?em%l unger r.o re
connect e 5HHE RHHEN FREIPCIGG & T AitsichAL sRG 2SrIBkeR A A IRie RS fuyable for
barrel i nedrafdiXetle k@hgr] QH@Qb?bcr—bﬂga%H@'poﬁmﬁCh@bdF&ﬂﬂ %o oV Ance Bi®Bdiments

injects the entire contents of the syringe assenb ¥ t he st opper and
pl unger rBY Aiecludest wibya) ingfiqatir or & Misuad (dishlsy that Hdiqates yee eftthppyeinge or

reaches tfend 8l.a ﬁy%ligdgggcg_he thunb press noves within the barrel
and/ or the annul af extension. [0012]In accordance with one or nore

enbodi nerdf@l1]t helnphahemate cododiment ére siappénrd theeplwgenwodfany cdnoediédhaych Het
pl unger r [ r . Nt . of inge.a nbl y
Rhen ¢ he S5t Fa R ot R PR B d B HESEEN  ve
an out er eglibadiments, ghasd aver infets thdentird ceitenth @fitid Stingé adshreblpahe stbp@d and

the rib or the second.inner. di aneter. As. used herein, the ter

“bot t onmedUERHIRR TP 5}5@ Wihan glafswsfaﬁma% the ﬁf@pgw?aﬁg%s tB%@éﬁﬁW@ and the
wher ei n tth@nispreRfRGves Whithiretha bardd ARdIof Be bitRlRlckReRen.r 0d, s in contact
with the distal wall of the barrel and the plunger rod can _no | onger

move in AR stlajacenrdasee véh oncamere crbPAIMERSOUF remey red firter ipeladeny
i nvent i Or}?érz%%‘c{rﬁgk&g%%?@g Rin e @%%%%xﬁﬁ%ﬁ%%‘f%ﬁghgée S!S nen

radi al ly 1t he ( In sone e Iments, t otrusion Is
| ocat ed Itk sywinge isHellyt iuented pr Sdtomed.”t e mesinm ciyolthye amsutandismetapgreaterfthan

empodi ot Bic R tBE R G bUBeBR Pl RGR A i Radl b

t he pl ungatn ‘fbetlomed” shall refer to the position of the syringe assembly wherein the stopper, while
attached to the plunger rod, is in contact with the distal wall of the barrel and the plunger rod
can no longer move in the distal direction. One or more embodiments of the present invention
utilize a protrusion, or annular protrusion that extends radially from the plunger rod. In some
cmbodiments, the protrusion is located between the thumb press and the main body, as an

example of a means for locking the plunger rod in the barrel. According to an embodiment of

the invention, the protrusion is integrally molded to the plunger rod.



WO 2008/ 154630PCT/ US2008/ 066705 4 [0013] 1 n a specific enbodi nent, the
protrusion can have an outer dianeter greater than the second inner

di aneter. V@ 2W¥+Bhecific configuration, once the protHTEyBH8/066705
distally noves past the rib and into the barrel, it becones | ocked by
the rib, thereby preventing proximl novenent of the plunger rod. The
protrusion can be tapered or otherw se éhaped in such a manner such
that it nmay nove in the distal direction past the rib nore easily.

[ 0014] The stopper has a proximl end and a distal end, and the

st opper i 90kt acheusperiéc smbpgimente Hgagtngiopsa hag anfoumhélaplbt@ngl@ﬂtcr thein the
The stopp oY

the prox ariaines Yt SPARpRanCeaaRRRty. SRe g brot B Bl B oy
t he pr oxitiratib emﬂumcf tht herrdf imbmmebtmtyed A the abghérbhy pevgie baximady be
provi ded to conpe the sto I rod, , whi.ch. may .conpect
Phe st opdb VIRl Sk RecE el of e s B s bF APERb O HERIS ShHER Y TR
st opper rxer ﬂicﬁtﬂ@k itk‘na@ﬂﬁbv@ﬁ@&ierﬂi’dténdlréﬁioﬁt MQhéI% bR casily.

st opper - eng ﬂl ng rtion of the plunger t he stop‘%gr engaglgjg
portion df0t @frperwaaﬁ%mlﬁbe'@taaﬁﬁérﬂ%@d pad the stopperdyattaghed the
manner S%c;b Elhéﬁgaﬁ‘fﬁg?oﬁﬂaﬁ of fgh hﬁ'@@lj 1o§SThe Jt%p@?mh?fﬁrﬁl%r ngﬁﬂsgglsmﬁ% r body

direction for asprration or f| I Tng the syringe, " the sto
st ati onaroy s %tmmmrlbom al tiperoxiog! enghvad she stopphie A perxiheel liplimag bt insfudedh at the

l ength Ofpr&xhl%a n%l_o%?}'llees?o gr &XI alAlf r@ﬁ]b € gonnect%n%‘ag{sg%(?v%egq% 80111&‘9:%%&6

user conth'nues Y0 AspiTal e or e Syringe a pper
begi ns t atappeetoitite plluezep roal ivirizh mhyl’ceﬁﬂielct)ﬂhe sppaade theetiphetdi¢ippl unger

d, aft d led the.. t ed l

i st ance IS e B Hiat S s 15 ALoDPE YT AT SRR TIoH a0 B

di spl ay dicppes@iaging hb@os bOPEPhmeRaad) hdsthipct-bio Rk pbﬂ%n@f%ﬁjﬁﬁngf:ﬁ@d
i ; R

is visible when the user fills the syringe asse 016] I n one or
mor e enbdaf REHQPPPIMRhbEIPrRerbedin GprRInecaph Fbawh@ethawep éPRI’@S g fgce in the

st opper - pqa?xgﬁgr QR fob- 8irdfio %@L;mﬁh%m%fm{;e%c% {@crﬁagﬁgstatmlaghﬁnf he

contents the syringe dsse hnent st oppe
t he st oppéungerngdgiavgs mche proninzd! Hewion e Ipngiingthe preebetesteraviel distsmcal | I

for a length, @bt Phe: 56 86&?%88%%&,13&% ré}ﬁﬁﬁ LN Sly &188 er
%lger eﬁe ?J dllgsg fo R%

remai ns stati onary un er r O I‘ ave r
| engt h ofbeglhetqanevesl&Itlmﬁreﬁnakﬂxadctldm i tamdzen, witlinﬂle?phmgaabd,bﬁgr ths plungemve
distally w

e. pl unger rod. rin uch di st nmovenent ere a
visual i Hdf H%ﬁei% th¢ prgrs g\s%aw@l ‘RJff“FF 7 epf%ém@ d@fﬁ%ﬂonr mwpa%&ual
di spl ay dhgRases dg?amsﬂa&ﬁageqmeme Wﬂé@ﬁlﬁ@ hbitien onhetphlﬁﬁg@r' 180 §s¥isibred

is no longer visib ere a visual is utilized, the visual
mar ker divde diegrseniiisibe painge pssedhbi nues to be vi si bl e, even after the

pl unger r@«ﬁ s 'I%k@pr b MdobinRitd TR, h%é Mogfe%&gf I?ﬁg; Ijaﬁﬁ%ﬂath%]ﬁ(gpper—

mar ker prow es an alternative means of i ndi sSyringe
been di sabgagihg feotiorexddhpplengdr nod mises aioser alj¢cty thamnl@ltsrdéths syringe assembly,

P OCT 00 I R AR G TR R v
distally for a length of the pre-selected axial distance, while the stopper remains stationary.
After the plunger rod travels distally for the length of the pre-selected axial distance, the
stopper begins to move distally with the plunger rod. During such distal movement, where a
visual indicator or display is utilized, the visual indicator or display disposed on the stopper-
cngaging portion of the plunger rod is no longer visible. Where a visual marker is utilized, the
visual marker disposed on the barrel continues to be visible, even after the plunger rod is
locked. As will be more fully described herein, the marker provides an alternative means of
indicating the syringe has been disabled. For example, in one such alternative means, the

plunger rod may optionally include a visual alignment marker which moves from being



5 proximal |y adjacent to the visual nmarker to being distally adjacent
to the visual marker when the syringe assenbly is disabled. In a
speci fic eOFIIMEHBY t he visual alignment marker can i MREGTHERBOSHECTS
protrusion. [0017]In a specific configuration, the total |ength of
the plunger rod is decreased by pre- selected axial distance when the
stopper and plunger rod nove together iR the distal direction during
i nj ecti onpBkindal@ agj@dneidt the Gludl HRrI&Y id ROR: ASERRLdenAS (MG hal fB&er when
st opper and stopper-engagin ortion of the syringe assenbly are
attached thaswinggasemblyije Aistlies. Mwsncatiogabodimantsthe viguad shgnradns magkes can
i njection stopper is in contact wth the distal wall of
t he barrgpgﬁgiﬁﬁ?ﬂﬂﬁﬁﬁg}ess noves distally into or nestably engages
wi t h the @AK| ar Inexspeci§ic opnfguratioh) the toktl l¢nigeh qiitipaglomgder smilds décreased by pre-

barrel. Th nul ar. extension or _collar is cqonfigured to partjally..
onvel ope SR ArisrdinRadeaRp Ak fonsR S Pionels PP sleE et B fistafdigprion
f r om accefisingnjedidn ol thetlzofte s 61 b dyigelasRenblyh eAqutin gy stbppdr Sl stepfpet-he
barrel. In a .Sé)eci.fi c.enbodi nent, .t he annul ar extension or collar js
shaped t FI§RPNE BEUGN ﬂ’%@? SYges Aesgmplyrare ﬁ‘%ﬁcﬁ?ﬁdﬁfﬁ PAnEEISUpl thabwhep 4 yser has
e_nvel ope ffuh?c rﬁ%l@f‘éd El{e‘%ﬁj%ctm%clu&ﬁd BlcQRPBEr it fr dotaCORfiRhE YVl Kvallld€ the
distal wall” of the barrel. In a nore specific enbodi nent, the annul ar
ext ensi orbaas theribiwmb preasmovadistadly intook perdpleencagessvithsthe hrradar gxigesiamar

and coope i t ol t @l iAg, i L gur ck
the t nuntonr e iR LRI el A anf bl n SO EHaRRA 8
press novestialysnedldpe a portoornt dfehathnub gresexharelsi ppeventingihe ke ftoot @lcessing the
| ength of ,t | unger ,.rod is decreased th re-sel.ect ed,axi al

i st ance a0 PR PR A SRRt ETEA P et D SRcrs rbpediel oie

the opti cahlavéseRionion8blRatswhagyd t6l bRl RMtidghecaSoPMp emegagion® fully
portion of the I&ng r rod.is no |onger visible, indicati nog t he
syringe IFR¥clpRstie ugﬁwr%sa.wff@éﬁas}qpﬁere%b?ﬂ%hwh theglastalpyaliof ghebagrgly Ja a

for | ockifgelheim $n@aimdn®dhd hnbRe chefdid andtifnPpredsahc HRVSIBY feurdshe
stopper and plunger rod allows the protrusion to nove past the rib

i nto the shefeiceddgiens prd eneperpiingsigl ef fefanpgringlivhethtase cartigured|tefoick ¢he thumb
novenent r - i !

the. pr ot MSs ale BlARBRenBBFtel Bind SRR e R B e LS Al
posi ti on,extehgnn.tOree shertbraglength ©€ thislpjunigsr todtid deaedsed by thdyere-aabacd avait s

that utilj. for | ocking th dinth l
he ot etk AR bR AR 5nbe BBl bR Puth. B S
pl unger rigdlcarbit dridispla@nhigy steipepaitkaping periios of i pla@er b WAJ BHS: Ridld)e

syringe assenbly or otherw se | 1ng the plunger rod out of the

pul
barrel . : %at‘tnﬁél}ep‘ly_ﬁﬁ%"ebasr%‘ii‘ ‘ihféa%lleéicked within the barrel, the .
optional rgayal inReiveatRhtsQhat JiBR A%edR 5N LML §hunEAIEP e BAFL RO
of the plunger rod is no longer visible, indicating The syringe has
been di saliitaanovement of the sserpkr and@lprosd 31680 HETIUS00 8/ BEBTEB! the rib into
mar ker di » . ' Ll : ' r Lns
Vi i bl e Ao e R SR BRS i Bodthbh Aol el A oFRERRL RN
barrel . [sGpp&}dngagingpatiomalsealdvizate pehiison toheowydistalyepaasthenblinto theylocked

i ncl ude one..or r f r.angi bl or.tions.o he pl unger .rod,,. which

br cak. wh O T SHEn B BT HE GBS UHBE Rl Pie apiyief afoons for
di rect i onockidgethe blhﬁ%d?ﬁ'&i hubd Bl A8 cAUY RRRGIOR agtanktdiQaktithe G of A€ barrel, it
barrel. Qther sultable nmeans nay be utilized for separating a portion

of the plleskgéie Rleeer iogrvitwmthadpmelisad pravpn thepeer fios reappe fegyringe assembly
sufficienf o%%kerﬁﬁllliﬁgothng Flyhg?r:r&?oﬁlo'fﬂgq{mrﬁp HRE tkf&f%‘tg{%ﬁ 1|%‘a i @b &R hik ©

reuse the syringe asse er It is bottoned. n accor dance
wi t h one tentrot], thendptiohal tvfseali indieaton @nlisplayenshoppmer-armging gos oo b dre-

plunger rod is no longer visible, indicating the syringe has been disabled. When a visual



engagi ng portion are attached in such a manner such that when a user
attenpts to disassenble the syringe assenbly prior to aspiration,

i nj ecti on WO WYY ng, the stopper-engaging portion dlwﬁ%@‘@@(ﬁmhm
t he stopper, |eaving the stopper inside the barrel and allow ng the

separated plunger rod to be renoved. In_some enbodi ments, inner

di anmeter of the barrel at the rib, or tfie second inner di aneter, is

| ess t han pfdper aisp&ed dh ﬂ{éﬁiaﬁ‘rél i9ftifiZeg, tﬁE ORPA imarPR bR BOYIoRRE ARG Wien
st opper from novi ng proxi the rib and causes the

st opper - eﬁh@ﬁb‘ﬁﬁ@"f hasibsen ggk@%ymmthcrb@mk he stopper, |eaving the
|
stopper ﬁi e f/\)ﬁl ol fthe eﬁt%bt ﬂﬂédtégﬁll?e syhﬁgé;zg)gégﬁn% gﬁpﬂrﬁ che%ﬂe 8xt mbi2e

st opper en a user
assenbl y ifnz;ngdqu:)pqrhmg; : § thmﬂungeumdswhmh beeak whih e ugnr ettérmgth todnomhe plonge

t he plun rod tion, .injection bot t om.ng.. BRI
bEScR PTeR PR R ba B PR o b ey e hasb Do PR A pabe) Vther
vi ew of asusybile ﬁ@&s&ﬁ@ej’éﬂtmza@fb@ kéPari@ing @ pafiof GPOEiphRBér 198 filohfthe main body
i nvention sho [0022]Fig. 2 illustrates a disassenbl ed perspective
vi ew of t\ﬁ@?ﬂé@?ﬁ%@%@% Fignt Rl farceitqythe phingerrad ey efheryissiggrapty to

Cross- Se%héériﬁésyﬁh@é"ég@émﬁl?%ﬂmﬁs%tt&?éﬁ’m in Fig. 2 taken along line
3- 3; [0024]Fig.” 4"is an enlarged view of a portion of the barrel

shown in [BPP] 3; Infagemayree grith®ng smhodimesisn ecinvantian, thd soppsf adtbe stopper-

st opper Jﬁg% a% EorF' &@are%tt%%é@ HJI s%lcl% %anﬁegﬁu% tﬁat vtheQZQI]ser a e?gtlg tc')5 dl%?sg%néble

Cross-sect Vi ew O unger en a

i ne 6- 6;thd §0RZE kisgmbly prier @ aspmeﬁmngﬂ;emmrmlbouomwg ﬁkemppdr@ngagiﬂgmbrt?on?
of Fig. 1(iisengages from the stopper, leaving the stopper inside the barrel and allowing the separated
plunger rod to be removed. In some cmbodiments, inner diameter of the barrel at the rib, or
the second inner diameter, is less than the outer diameter of the stopper, and thereby prevents
the stopper from moving proximally past the rib and causes the stopper-cngaging portion to
detach from the stopper, leaving the stopper inside the barrel. An optional frangible
connection of the stopper breaks when a user attempts to disassemble the syringe assembly by
applying a continuous force in the proximal direction to the plunger rod prior to aspiration,

injection or bottoming,.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Fig. 1 illustrates a perspective view of a syringe assembly according to an
embodiment of the invention shown;

[0022] Fig. 2 illustrates a disassembled perspective view of the syringe assembly shown in
Fig.1;

[0023] Fig. 3 shows a cross-sectional view of the barrel shown in Fig. 2 taken along line 3-
3

[0024]  Fig. 4 is an enlarged view of a portion of the barrel shown in Fig. 3;

[0025] Fig. 5 is a cross-sectional view of the stopper shown in Fig. 2 taken along line 5-5;
[0026] Fig. 6 is a cross-sectional view of the plunger rod shown in Fig. 2 taken along line
6-6;

[0027] Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 1;



WD 2008/ 154630PCT/ US2008/ 066705 7 [0028]Fig. 8 is an illustration of
Fig. 7 showing the plunger rod being noved in the proximl direction;
[ 0029] Fi g. V& g"”zil’l“ﬁl lustration of Fig. 8 showing the JIUAGBIOSHOEHOS
being noved in the distal direction; [0030]Fig. 10 is an illustration
of Fig. 9 show ng the plunger rod in a |Locked position in the syringe
barrel; [0031]Fig. 11 is an enlarged viéew of a proxinmal portion of

t he assenfaysjshowrmg. 8 i dniibustrhfion &ﬁ@%.zi] shb@inghfle pluhgt 6 Pbet Boved in the
perspective view of, Fig. 10; [0033]Fig. 13 is an illustration of Fig.
7 showi ngP®PH&abeser: rod being moved in the proxinmal direction and

the stoppbz¢|i sepgagiing ifiieatidér B W\B6HiduQfle plunger rod being moved in the distal
direction;
[0030]  Fig. 10 is an illustration of Fig. 9 showing the plunger rod in a locked position in
the syringe barrel;
[0031] Fig. 11 is an enlarged view of a proximal portion of the assembly shown in Fig. 10;
[0032] Fig. 12 illustrates a perspective view of Fig. 10,
[0033] Fig. 13 is an illustration of Fig. 7 showing the plunger rod being moved in the
proximal direction and the stopper disengaging from the plunger rod;
[0034] Fig. 14 illustrates a perspective view of an embodiment of a syringe assembly with
visual indicators or markers disposed on the barrel and the stopper-engaging portion of the
plunger rod;
[0035] Fig. 15 illustrates a disassembled perspective view of the assembly shown in Fig,
14;
[0036] Fig. 16 is a cross-sectional view taken along line 16-16;
[0037] Fig. 17 is an illustration of Fig. 16 showing the plunger rod in a locked position in
the syringe barrel,
[0038] Fig. 18 is an enlarged view of a proximal portion of the assembly shown in Fig. 17,
[0039] Fig. 19 is perspective view of a syringe assembly according to alterﬁative
embodiment of the invention;
[0040] Fig. 20 is a disassembled perspective view of the syringe assembly shown in Fig.
19;
[0041] Fig. 21 is a enlarged cross-sectional view taken along line 21-21 of the proximal
end of the plunger rod shown in Fig. 20,
[0042] Fig. 22 is an enlarged cross-sectional view taken along line 22-22 of the proximal
end of the syringe barrel shown in Fig. 20,
[0043] Fig. 23 is an illustration of Fig. 19 showing the thumb press locked to the syringe
barrcl; and
[0044] Fig. 24 1s an enlarged cross-sectional view taken along line 24-24 of the proximal

cnd of the syringe asscmbly shown in Fig. 23,



[0034]Fig. 14 illustrates a perspective view of an enbodi nent of a
syringe assenbly with visual indicators or markers di sposed on the
barrel andWOrR8EBH3her - engagi ng portion of the plunger BIHS2008/066705
[0035]Fig. 15 illustrates a di sassenbl ed perspective view of the
assenbly shown in Fig. 14; [0036]Fig. 16 is a cross-sectional view
taken along line 16-16; [0037]Fig. 17 i€ an illustration of Fig. 16

showi ng tReTRIUAISESERIP TN | ocked position in the syringe barrel;
[0038]Fig. 18 is an enlarged view of a proxinmal portion of the

assenbl y @besin i BeforOdesdrtiing 20821 dxefhiplabPerhSodiaésPecthe eemiont & to de
syringe assenbl according to alternative_ enbodi ment of the

i nvent i ori F%’&é]ﬂrﬂt He ipypnfian is ngt Wndekinbielstails o6 pRBIGHON YT BRCES SteRBset
syringe agaR Py folR: dié%crli_'ﬁt%n -’[ﬁe 11:[@19(?011]15 bﬂ)ablg%f bﬁelaen%ydﬁ‘ﬁegﬁsdand of being

cross-sectional view taken along |ine 21-21"of the proximal
practiced or being carried out in various ways

[0046] One aspect of the present invention provides for a syringe assembly including a
barrel, plunger rod and stopper having individual features and construction which allow the
user to passively lock the plunger rod within the barrel to prevent reuse of the syringe
assembly.

[0047] Fig. 1 shows a syringe assembly 100 according to one or more embodiments. As
shown in Fig 2, the syringe assembly includes a barrel 120, a plunger rod 140 and a stopper
160, arranged such that the proximal end 169 of stopper is attached to the distal end 141 of the
plunger rod. The connected stopper 160 and plunger rod 140 are inserted into the proximal
end 129 of the barrel 120.

[0048]  As best shown in the Fig. 3, the barrel 120 has a cylindrical sidewall 110 with an
interior surface 126 that defines a chamber 128. In one embodiment, the chamber 128 holds
the contents of the syringe assembly which may include medication in powdered or fluid form.,
The barrel 120 is shown as having an open proximal end 129, a distal end 121, and a distal
wall 122, The distal wall 122 has an opening 111 in fluid communication with the chamber
128.

[0049] The sidewall 110 of the barrel 120 defines a chamber having a continuous inner
diameter along the longitudinal axis of the syringe. Alternatively, the barrel can include a
sidewall has an inner diameter, which decreases linearly from the proximal end to the distal
end. It is to be understood that the configuration shown is merely exemplary, and the
components can be different in shape and size than shown. For example, the barrel can have
an exterior prism shape, while retaining a cylindrical interior shape. Alternatively, both the
exterior and interior surfaces of the barrel can have non-circular cross-scetional shapes.
[0050] The syringe barrel 120 is shown as having a peripheral flange 124 attached at the
proximal end 129 of the barrel 120, The barrel 120 further includes a needle cannula 150,
having a lumen 153 attached to the opening 111 in the distal wall 122 of the barrel 120. Asis

known in the art, attachment means 152 is provided for attaching the needle cannula 150 to the



end of the plunger rod showmn in Fig. 20; [0042]Fig. 22 is an enl arged
cross-sectional view taken along line 22-22 of the proximal end of
the syri ng® 4 E#638hown in Fig. 20; [0043]Fig. 23 is affWYT0(%EP3 on
of Fig. 19 showing the thunb press |ocked to the syringe barrel; and
[0044]Fig. 24 is an enlarged cross-sectijonal view taken along |ine
24-24 of the proximal end of the syringé assenbly shown in Fig. 23.
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descri bi ng several exenplary enbodi nents o he invention, it is to
be under@b®@%that the invention is not linited to the details of
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or bei ng @arHirdd@0olihe pmweacksusondisincludes a proximal end 409 and a distal end 401. As
will be more fully described herein, the annular extension 400 can have a diameter greater than
the diameter of the thumb press 300 and, in one or more embodiments, the annular extension
400 can also have a length that would allow it to envelope or cover the thumb press 300 after a
full injection cycle.
[0052] As shown more clearly in Fig. 3, the barrel 120 further includes a rib 123 adjacent
its proximal end 129. The rib 123 is distally adjacent to the annular extension 400. In one or
more embodiments, the rib 123 can be formed on the interior wail of the annular extension (not
shown), and, in such embodiments, to provide a means for locking the plunger rod disposed on
the plunger rod such that it advances distally past the rib 123 when the stopper 160 is in contact
with the distal wall 122 of the syringe. In a specific embodiment, a plurality of ribs is disposed
on the interior surface 126 of the barrel. In a more specific embodiment, one rib is distally
adjacent to the annular extension and a second rib is formed on the interior wall of the annular
extension. The inner diameter of the barrel at the location of the rib 123 is smaller than the
inner diameter of the barrel 120 at other locations along the length of the barrel. Instead of a
continuous rib 123, one or more optional tabs or detents can be used to create a region of the
barrel having a diameter smaller than the inner diameter of the barrel 120. Thus, the p[uﬁger
rod can be retained in the barrel by such tabs that are co-radial with tabs or detents on the
plunger rod. In a specific embodiment, the rib can include a ring formed along entire
circumference of the interior surface 126 or a portion of the interior surface 126 of the inner
diameter of the barrel 120 (not shown). In one or more embodiments, the barrel 120 also may
include a diameter transition region proximally adjacent to the rib 123 (not shown). In such a
configuration, the inner diameter of the barrel at the diameter transition region increases from
the distal end 121 to the proximal end 129 of the barrel 120. The barrel may also include an
increased diameter region proximally adjacent to the diameter transition region (not shown). In
such a configuration, the incrcascd diamecter region has a greater inner diameter than the inner
diameter of the barrel of the entire diameter transition region.
[0053] The barrel may be made of plastic, glass or other suitable material. The barrcl

further includes optional dosage measurement indicia (not shown).



[ 0046] One aspect of the present invention provides for a syringe
assenbly including a barrel, plunger rod and stopper having

i ndi vi dual WMOSB8IP&S0 and constructi on which all ow t he usRGT/ER008/066705
passively lock the plunger rod within the barrel to prevent reuse of
the syringe assenbly. [0047]Fig. 1 shows a syringe assenbly 100
according to one or nore enbodi nents. AY shown in Fig 2, the syringe
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portion 146 which connects the stopper 160 to the plunger rod 140. A peripheral rim 147 may
be provided to help retain the stopper 160 on the plunger rod 140. As with the rib of the barrel,
detents or tabs can be used to retain the stopper 160 on the plunger rod 140. The stopper- |
engaging portion 146 may also include one or more notches 142 at the distal end 141 of the
plunger rod.
[0058] The plunger rod 140 further includes a thumb press 300 at the proximal end 149 of
the plunger rod 140. In the embodiment shown, the thumb press 300 further includes a distal
end 301, a proximal end 309 and contoured portion 310 between the distal end and the
proximal end. The contoured portion 310 includes a segment of the thumb press having a
diameter that decreases from the distal end 301 to the proximal end 309 of the thumb press. In
one or more embodiments, the proximal end of the thumb press 309 can have a flat surface or
can be curved. In a specific cmbodiment, the thumb press can be contoured to fit within the
barrel after a full injection cycle. In a more specific embodiment, the thumb press can be

contoured to at least partially nest or fit within the annular cxtension disposed at the proximal



9 distal wall 122. The assenbly 100 nay al so include a protective cap
over the needl e cannula (not shown). [0051] Referring to Fig. 3, the
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120. The peripheral edge of the stopper 162 forms a seal with the interior surface 126 of the

barrel 120. In one embodiment, the stopper 160 is connected to the stopper-engaging portion



[ 0055] The stopper 160 is shown as further having a tapered portion
165 adj acent to the stopper body 164 at its proximal end 169. A neck
163 is adj ¥OM/B5¢3P he t apered portion 165 at the proxi VBG5S of
t he stopper 160. The stopper body 164 is shown as al so including an
interior recess 168, which allows the stopper 160 to connect to the
plunger rod. [0056] The stopper is typiCQQIy made of plastic or other

easi |y di spagall QuaReler 140 aue bl ehBlofile ktionl 146TB RS ABSA AR tRe fless

i ncorporate natural or synthetic rubber i'n the stopper or ‘use a

nat ur al o]r685<3frﬁ1@°rfé‘mp§“?%tiéf‘ by gl negk 1¢9-t he stopper. It will be
under st OO“ &nat ilGe §ﬁ8€8§501@%¥rah8§9{ WRERHE s E@r aﬁhﬁluﬁ r§d are connected in

[ 0057] Referrl ng now t e syringe as ude
pl unger raoﬂxeliAGIah@zwhnvgtha spppomsmit perkdd aDis pasujmr&ﬁarhthanﬂie barel aamdlisfance

121, Tho BRI B SOpe AP B e e Sobpe s Tno B

st opper - edigalgy £ ip Oy donexdt Widibtheddisedd wannhe eusnbl fress 34 RpReied IERol Owithia the

pl unger rod eri heral rim 147 be provided,to help retain
the st oppdre %inaﬁ 3 %eqﬁm e Pl SpORitic QR e Syinge aTSoRly is pre-

barrel , dgtntith REJitARE, WRDhE StoPSE Pobifordcalat i pw&n@téama?fhe%@@elon the
pIunger rod 140. The sto per -engagi ng portion 146 may al so incl ude

one or nofB64jot cRefsringo gie. 7irecagibstvesen stanper 480 and thadisiil envgefithe wein body
0058] Th
(305E) Yo o AR LR AL W 58 0 e,

t hunb pr €Bg tBOHL Press ﬂamams DUﬂHddﬁ'E tarrdi K0aind drechn80lar exdengioo¥0ohécaesedh309
and cont our ed rti,o betwe di stal, end..and the X1 mal..

ond. “The il T B PG 5% Tl sEbi g ke BF el RS s P histeuce
havi ng a Wdialetater thathdesdieastis bk Mo Aemthsliatal @ad 1 30 thoprbkignal cnd of

proxinmal end 309 of the thun@@press I n_one or_npre enbodi nents, the
proxi mal tBhanoyfar exfension 449 dn the smbedimenshupdn Kigs .dhe Brotpsiere [k aliodiempins

curved. |dh tRe SRRk bidlc 8L EL MR For thifReabdunD press can be contoured to
fit wwthin the barrel after a full injection cycle. In a nore

speci fi c [804Rddi Bl distense betweab thememswar 4bend e petphsti! £égealic2|of thetstopper

o oxi mal QBB e B SR i 0T e RSE R 15

an even noayebeshedistane: ferh daipeepiicral tetige ¢ffthertiopree $60 wahe progimatiasi 309 of the

v 2 5 Lk ondBly ol bRl 151 L 0 PO O the
[0066] Fig. 8 illustrates the syringe assembly in use and specifically shows an aspiration or
filling step, according to one or more embodiments of the present invention. When the user
applies a force to the plunger rod 140 in the proximal direction shown by the arrow in Fig. 8,
the plunger rod 140 and the stopper 160 move together in the proximal direction, while the
stopper-engaging portion 146 is connected to the stopper 160 by the rim 147. In one or more
embodiments, the gap defining the pre-selected axial distance 132 is maintained while the
stopper 160 and plunger rod 140 move together in the proximal direction along the interior
surface of the syringe barrel. The user terminates the application of proximal force on the
plunger rod 140 once the desired amount of medicament is drawn into the syringe. During the
aspiration step, the plunger rod and the stopper body move in the proximal direction together to
draw medication into the syringe, while maintaining the first distance D1.
[0067] Fig. 9 also shows the syringe assembly in usc and specifically demonstratcs

application of distal force to the plunger rod during injection. In one embodiment, when the
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t he pl ung)g;rﬁ[ P%kfn mm%p%gdqﬁgﬁqaﬁgptl on. [0062]In Fig. 7, the

barr el he st dpper and plunger rod 140 in the chanber,
wher ei n t[A@68&t oppeen e@eﬂmgtthﬁrmdtenfsmﬁme@@lﬁngm thesplungemdtrmbs iniat distglhe

di st al I 0 Th f h

162 1 or miiselaa bl S RE et el B RO5Gim B8, Dy Ba3tsPbRn
one enbodiod® getmoaéﬁstfgﬁiggo p@ihaééqgghtly&las@%g@%egﬂulezmntg?ﬁe %ﬁsnmailm@tedeﬂ&agidsﬁﬁce
130, The 1SCobpBPEHEAII (BOPEREeEA Gormaule fEFSbIYF HamFeioH R e
recess 163,ffsidnh@4 3hPBRPEriPRFH 63&41 é%ﬂeﬁhc% \R6dnd Rdanck qgﬁ%efblﬂ D8 is the

alternate configuration in which the stopper and plunger rod are
connect edliffeyence between the first distance, D1, and the gap defining a pre-seiected axial distance

132,

[0069] Fig. 10 illustrates an embodiment of the syringe assembly after the plunger rod has
been locked inside the barrel. In one or more embodiments, the entry of the stopper-engaging
portion into the recess 168 of the stopper 160 (as also shown in Fig. 9) closes the gap defining
the pre-selected axial distance 132 , allowing the protrusion 144 to advance past the locking
rib 123 (as morc clcarly shown in Fig. 11). The protrusion 144 has an outer diamcter greater
than the inner diameter of the barrel at the rib 123, Accordingly, in one or more embodiments,
the rib 123 locks the protrusion 144 inside the barrel 120, and prevents proximal movement of

the plunger rod 140. In the embodiment shown, the thumb press 300 is also allowed to advance



a fixed relationship, the stopper is not parked and is positioned
within the barrel at a distance between the distal wall and the
stopper. | WOARISUERti gurati on, when the stopper is noEd/Efi28849647)5
and is in contact with the distal wall, the thunb press is permtted
to nove within the barrel or annul ar exlt ension. In one such specific
enbodi nent, the syringe assenbly is pre-4fi |led with nmedication, with

t he st oppgktappikd the BethiatexteNgoP400X | Ao REEaAY shidva B Fg. all; the thumb press 300
[ 0064] Referring to_ Fi gap between stopper 160 and the distal

.7, a ]
end of t hvaRaehdisEHY lr%w,c appy e tasRR AR BiB fiat Hre appay Grfsion 6eVeEs | e,
defines t ; bl a0 inst ; 3 i
out st do {TeiBL TRCIEER G ool R ottt poFI Jf i RuRD PR HRERAE
conbi ned paskife hrogusiphdn pharegehodinesaits] e thumeb mresppe bs mafodifficultith gtaheby the

pre-sel ec ial: di 2 kS greater than the length of the
barr el 12%9%@%0%%&3?%@%1%%%0 iE@'to t he proxinmal end of the

annul ar ef0d#0}si ol ehlddirchentd wkeranttedioppat is stvoretted i Higed rélatibhship to the
protrusion 144 also renaipns on_the .prqgxi npl side of 't rib 123 for
Phis. endOHiEt SUeRoriE Qrienis At BpRt eV e dut eelsh heaab B ophge
per i pher afoppdamdisal Gfalllif BlosddOPRRby d&thiiak kRaBurAb hlckSth niive WaMEtthe Bhrrel
In configurations that do not include a protrusion 144, D1 may be the
di st ance GrEBM#IFEtSHEPN BRh MARrCegERangforpEirusion gpratilized peEnittig tst RIRIreRign
end 309 %an’fh%céh‘i%‘t’zIﬁYBés?ﬁérﬂ any other fixed point on the plunger
rod. [0066]Fig. 8 illustrates the syringe assenbly in use and

speci f i cdPPil]shodhecoadingtythe embatiment of Fig. | Zdhsanaplar extensici 40§ cancomether
nore enbadi.-nen e _[pre invient.i on, en the user plLies a
for cet o PHEBIgn §hnt PEaRiig® Rho v RBkbE Foear® G e b oS, IR At
arrow i n viich d@nottuliBzqdrnngelar eachsivdOtha didintbhges BOP pedonfifledrame st within the
toget her .in {@% proxi mal direction, while the stopper-engagi ng
portion 128 ¥Vonnected to the stopper 160 by the rim 147. In one or
nor e enbqgoTEnt skigt 1Beshg @k tdakiinidW@sdnltly B Loonfib@et@tinaxdid thelkohRRTE0 has
132 is mca{i n-{m;i nedgv\,hi | e the Es/tggpper, 160 and pF_un er rod 140 rrft))l%g

t oget her SEpArdtpdirpmahs sepperrREgigPartiongdAs Lreoriing & onsror sipre graodsmentsef

syringe hgd {n@émio?[gﬁe \3E5er 186 ﬁﬂm&dﬁgrir{k%gigﬁgbﬁﬁﬁtlhéﬁis 2a é@?r&%h‘cz{@s@?e

on the plunger rod 140 once the désired unt of nedicanent is drawn
i nto the feopr dingeemiphing thgpartsef depiyriege aosenst epriortidasep| Asglearwise desenitied ine
st opper b Ve | € _Proxi i,rection together .to draw

e ot i QRS bk s B LR R iR Tl e O RSk ol By Bbuen n e
[ 0067] Fi gliarSetarlof hesitierisr dubfecesyfithendle 1 285 SEonbistent withi stdednohesptodimaabf tic

e ¢ o R E A Pt hele (2afiSgtsod o BB FSKintaP S e it
2008/ 154630 Rkt SRR A RIRD1 6D sitopBiPl d0esndRthé ﬂﬂlcmioﬁrtﬁef}@op?iﬁﬁér%hgmg
e

direction to the plunger rod 140 as indicated by the arrow,

pl unger MEHIONAGO disgenneets figmehe pegk 148 pEdeisonperoThe Kb 123 A¥arts agreatdidorgapn

def i ni ng NG Dk EAPRLEEE B BBt il 1RE RRGSr h3ioh LxErkdd by the ME Je el fWpper-

st opper 16J()][?erlr maflr)s%stat ?Sng#?y. The %t o%ﬁer&fG%xge%yﬁgefg@a@{f?gn%b& o

because tehgaging moriieneflthd plooger codemd edckyortidreo fibe stpprer ahile pgeinid forof is

t he stopperl%egqoih%e interior surface 126 of the barrel is greater than
I

the frict®f® P @gg{,rggt ed by

[0073] In embodiments of the syringe assembly which do not include a rib 123, the stopper

separates from the stopper engaging-portion when a user attempts to pull the plunger rod out of
the barrel. In specific embodiments, the rapid withdrawal of the plunger rod creates a vacuum
between the distal wall of the barrel and the stopper and permits the stopper to separate from

the stopper-cngaging portion. Tn more specific embodiments, the friction between the



t he stopper-engagi ng portion 146 entering the recess 168 of the
stopper 160. Consistent with at | east one enbodi nent, once the

st opper - enY&FNYHYP ti on has distally noved the | engt h RSFT/Y$3808/066705
pre-sel ected axial distance 132 and is in contact with the proxinal
end of the recess 168, the stopper 160 ]g,nd t he plunger rod 140 begin
to move in tandemin the distal directi Further, the force applied
by the USl%rtphé'agé’d%@bﬁﬁtetsﬂﬂﬁbrtlﬁg ahd th@‘iﬂtéﬁbr@@ﬂfa\’&%%&'tﬂehﬁrr@lel%Fi’i‘%r@@tler 8808
162 of the stopper 160 and the interior surface 126 of the barrel,

and t her efosicer figtiogcopeting he sioppF ERERNg e/ 6iand thestappar H0.
directiongghiih t HRAST, AR

inject a p‘]nflht edia%m%nt 0 S?ﬂlggegﬁ%w yl)éé%q]@a qg% exeﬁcmgg?yé&ﬁalwker
force on iG@e Tibk wagtenr iy abignechwith hedibsli?d) asdnore ctt:mdmsltownflh fggh 19r Thexpetker can
sone of the tede t k|n I er rod,

o ovi ded TR ERHG Rufitn iy euelloh F HesREr itk boelt WREv ST sutecg e
be descridigavallurihb ﬁt’a(rjw tdh Hﬁﬁfhieéﬂt 1? tirkk, bdi@sivdld, apﬁtddSﬁfeleﬁiB?d @Eﬁ&dﬁﬂaﬁh@rate
st opper agalntte i st wal | of the syri rre ocki ng the
pl unger riBereithetihixadrqus the[%é@@]%@ﬂ Q}&f@ffrpgr DENE L AR 1B ¢ he

syringe, diR8mRIreHESF th'é @ﬁ'ie RS b Th @e @drﬁlt &'talﬁ'd'is%ie’d% vﬁhﬁr heReidar8find the
the pre-selected axial distance 132 shown in ile the stopper

body r ensdifsamérence ohteyide pwils Biopuwaeifly cabediinag, thhelag@p ihegoloriedgfripheln a

pres-sel %ﬁ@%@ @c%‘ﬁ@émlﬁdﬁagé}ﬂc‘tﬁ Png er Gl Je'tgxt%?&teet‘@ﬁfo@cfne Dot/ {i.gtge

have been y expe e di'stance between thé protrusion

t he peri tﬂmdioahuratige gtG@ctdiekhapes smnhrdsombndnmtlan‘cﬂaerebﬁo infenesems B2 i S

the difference n the first distance, D1, and the gap defining a
RRUIES . .

pr e- sel ecV 8854 stance 132. [00691Fig. 10 illustrates an

enmbodi neroors] t hEthLB’ dlsegeoas 4 @ikt rafl 1140 hdviey aphsm.g Ridica®d ohdisp DEesTD

| ocked ingide the barrel. In one or nore errtgf1 ments, the entry of

the st oppBIPOSHPIGhAHORRSFEREGINBROF QL0 S t_hL‘BBIS‘@Ii H@H@ré%ﬁt&e\ﬂs%o

(as al so jgiiemer 310 ckh Ge indgrdllyeRsedwieh S8 RroPfdrich oM ST REP GRS
axi al di slt ance 132 , %Illc%\fm rstgét he pr otruglggérﬁ 15%%@nvancte fJaE% %dor

| ocki ng rhetﬂdig-‘lgo (thesextasios S@faéatheye0§h3bﬁﬂnﬁlﬁatpt ¢f.display. carrhe ppnted rlulgkso n

144 has r
barr el atazt ra e i Zt?%agd;%tt ccor ngF?/f, ?ér%a}a&}l%d%qﬁ%#sgﬁ%%%@e S%%Pér%g?%eng
rib 123 Ilpocics. ﬂtnenqamrancvrasmbudlmldts; the ind&atoher dhisplayetankdtprisnadpgreay endisd

Phet honir SR ieaand gp i oV e SR kG pEhg HomhsenEapE porticht Th a S
2008/ 15463 {BdMdIE20084i056r192 cdlbredi st dispobeiltalorighbe RAGH lofthe @WpPHSdn@hking

400. As b 300
G ot al Ty ToMs IR Deitrn sl et o Lo e ndedy s ok fe e, 1 & more

ext ensi ony, &QH@érﬁbﬁer&{ttthQHldﬂzfatoTrl&edWg@stﬁ @§1§p0%9@a10$§9\¥'cﬁ&1rﬁﬂ3§:nce of the
remai ni ng port| on of the thunb press extendi rotrusion.

| n such &tappel-angagisg perHen ﬂ%@uﬂih@plesgtréedq Ipen ﬁa@ilem@rﬁfsmcefin thOdngmgbe
by the u achIr CEI[IPEICRIH% hegtpﬁtl th& fb%%lf EQOHBS&'IQ rs3&119/0r %QHE%L Iggf)m?mc

enbodi nent s whe per 1s connecte
to the plsymgelsoranh;bma‘ttoesthbteefcontents of the syrl nge have been fuIIy

expel | ed, g bet St r. and distal wall

Chor by JUFRT, OBy Aoy st wdE s ARttt Seppeh Roae 1 distel end
annul ar  eftRnediPBo@NTIS defigsse @etst:tectedw-{tardlswn@& 1305 téihe injkdtlonZz96le. The
permtting the protrusion_to advance di stal I¥hpast the rib.

[ 0071] Ac @bual iRdictter 1Rds wisiblsdwhrarthe gip ikpegsent-oThe Fsush markerp0kiz disagsed gn
400 can ¢RV&kerfolSurface of the barrel 120 and aligned with the rib 123. As described with reference

to Fig. 8, when the user applies a force to the plunger rod 140 in the proximal direction shown
by the arrow in Fig. 8, the plunger rod 140 and the stopper 160 move together in the proximal
direction, while the stopper-engaging portion 146 is connected to the stopper 160 by the rim



entire length of the thunb press 300, prohibiting access to the thunb
press. In enbodi nents which do not utilize an annul ar extension, the

t hunb presWOR0WB/1545380onf i gured to nest within the barr el PCIAR2008/066705
[0072] Fig. 13 shows the syringe assenbly in a configuration in which
the stopper 160 has separated fromthe stopper-engagi ng portion 146.
According to one or nore enbodi nents of & he invention, the st opper
160 and s - i I j t ta: rom
di sacserdl | T Pho aad JALRRmchR e A AR SR PR e R &

ot her wi semeigtaei vddeitlre stapper Efgad pbinEirgod 540 mhec fogethphie thel predygel dig2tion
of the st er 160.has ' t reater than the di apeter, of. 1he..
“nteror S BRI oo B S HesdaR Moot M, UE A BB R85 10 Bfinucs
enbodi nenb befvisthie i nvention, when a user applies a force to the

pl unger r 40 in the oximal direction, the rib 123 | ocks.fhe .
peri pher a[%—é ge ‘%éestﬁflb‘{)‘{@)ﬁ%%ﬁ?? t‘l%’@; anﬁwlkq#aww ?fﬁée syringe,
st opper - efigpBhed r&OiblQn 3 46t0 HSEMOR @t 18ndik 8Mhé PR -RREHkd 463l Aftaddeas?
stopper. The rib 123 exerts a greater force on the peripheral edge of

t he st opp@pwi itahigs-Heanddp orhilstha sionper by ewmpineatinpagyheonsequently ¢lpgng the

st opper - i ri.l r I + he
St opper ViR i B pre-leckia S0 aRIHBORD. 1AL REmPA Ok MU B
enbodi nmemntostia, int the disial dingpeomsdadivb toy thakiopberatowsthe istopparebagaging pori@8]46

t he stopper, separat fromthe sto agi ng- por.tion whep, a, user.
ot tenpt o ARt fed g piskg S s ge GO Ies T A phf @F Mo S Pt Boe
gnbodi I'TET'I‘?]@'E g[ebﬁy F@n iixf:l}?i\gi ]Eﬂjdﬁamdtivefnlldvhmgrﬁlawageme rsmgpeﬁ*rbegy 61 @ c\é%‘rulﬁl&n
etween the distal. wall. o e harrel an e stopper and permts the
Stopper  (NPTBERSIEAREE PYIA  Hbeict Bereiee i bl BRisior P HD ot 6
specific ﬂmﬂg?_' N Sic d&elyishdwid indmgd et wee s, kievisMOnarker 500 disposed on the
2008/ 154630PCT/ US2008/ 066%5 15 ggrl pheral edge of the stopper 162
and the ihatrel§28rand gligngd aviththe Hi 1 bhenalalspasovide ypushnetice v fetshiiengeprsesmbly
or fricti:on. G j S [ ' i ( :
ot opper 160 0TS e kAR SERRRA 1A R0k 18135 nRRC kBB ¢ e
barrel i rolbodesnts, wheutht stoppdrengdi(z pofine entark e récsssal 8 ek swwippbr tdas
rib 123, re. ch I ho in . Fig. 15. The rker n be
e egr af (0B RE rite BT Gt PhendReid PRRTIARE1S2E iatend e
t he ext emiratfusiurifd éepedhitich € sdvadawalabt thdHe 1 DRuiddesr teahul® pRiss BA0eE peritted
i nk, adhesi.\/ehﬁ z%ﬁgl.i eql, a textured Sﬁ@f ace or. a s%par ate piece that
is fixed ‘AFSHEHY moE UY Fieqgrlpartasion HHd (andmagerleayrshpyp i Bigki Hgndtblida
the circypdessnanits, ikGoside onak hrodfusio® 14N rddiRe t@mBWR iR b posed
at regular intervals around the circunference of the side wall. In a
speci fi c leigarsi whether therpdunggr ied hag beeg lecsedehinghe basis] andithe syvinge assembly
specific i j J:
o or e 1Y P . BOR-RE hedR LMoo ftndich 1% by dfien
conbi nat itoths visneleoket §0i Khoe the phmgsr i & [eghed nge piosrusips &4 Bdistally
[ 0075] Fi 0_shagws Eﬂergbbjnger rod 140 having a visual indicator

or displ ggjaé%é%ltﬁevlsua mar

[0079] The visual marker 500 can also be used in embodiments of the syringe assembly
which do not include a rib or a protrusion. In such embodiments, the visual marker can be at
other locations along the length of the barrel to visually notify the user that the syringe is
disabled. For example, the visual marker can be disposed near the proximal end of the barrel
or on the annular extension so that it is aligned distally adjacent to a corresponding point on the
plunger rod. In use, once the distal end of the stopper is in contact with the distal wall of the
barrel, the visual marker moves from a distally adjacent location to the corresponding point on

the plunger rod to a proximally adjacent to the corresponding point on the plunger rod. The



di sposed on the stopper-engagi ng portion 146. As with the visual

mar ker 500, the visual indicator 510 can be integrally formed with

t he stoppeWOHUGHFH portion of the plunger rod or be RIFEES1/06¢785
exterior surface thereof The indicator or display can be printed in

i nk, adhesively applied, a textured surface or a separate piece that
is fixed to the stopper engagi ng portlcﬁ{ In one or nore enbodi nents,
the indi C&ir%gdﬁ'ﬁm‘é'p%ﬁﬁ & &l df?é?&}?fe's dthgRaduh BiihkeradiRd lodnd ﬁﬁ%e? Br &

or can cover the éentire surface e Stopper-engagi ng porti

speci fi ¢ eatodifeatyre of 2 pl@nzfmmcbmch; £S 3 Bpercé poipe df e plupgerdod b@b/eHISaolr dwg
t he | engt 0 gortion 146 between the distal end
141 and t 3&&§%ﬂ%gﬁﬁuﬁﬁ%%haggﬁﬁmyg unger rod. In a nore specific
enbodi menfi008dlhe Itrvdlld:ahpp*remstecathabéaoh efiths visugenatks 308 e @k oiygaltildcator 510

circunference of, the sto aging portion 146 of the plunger rod.
In an evéﬁniﬁP§m§%§@ﬁ¥ﬂ%gﬁﬁﬂﬁgﬁﬂe the marker can include text in
the form@hsgne pipgs.NOLE éh@ivtaﬁreﬁibaﬂlﬁ{eﬁfoﬂéyﬂﬁ@"@sengﬂﬁﬂﬁﬁﬁ%]ﬁ ait@ﬁﬁﬁ&e means
synbol s or conbi nations thereof [0076] As nore cl earl

own in .
16, a gapfopBEVRERSrHervet ofppeplung reom tee barst affer m@yamgetas@mbéy hasﬂwy
148 defi ngsq aRhEembd@Rt A% Al Flg'ﬁt ARG KerhB 19351{1 s atbgrrEL@O' zf'%lﬁﬁ%e'r it
cycle. The visual 1ndicator 510 i3 visible i's pr
The vi suad4Orend h@bpﬁ@@@,&ﬁrdngqﬁoséhhtdm nrbpemkttrérqf @topmjr%amaﬂatheﬂh@the distal
barrel 12 l.i aned h r.ef.er
Lo Fro. ameah e HurdeBe L oTh SalePrdRen e BRI P €46 R
t he pr oxiemdlof therbantli229. Shitange DY4 ish&ac&ﬂ’ed awvhe prokingsl eftd 229ef thd bEIGEL2(. OChe

140 and the e ve to r.ip.th roxi mal, dj.rectio
whi | e th&agﬁ@%ﬁéﬁﬂéﬁﬁg%&%v alb?ﬁatc %&B 2523t st ths i 1@@5@? the
160 by t harel 0. \Mac2P Rt aARIRRGaI HSZRABLREHMDD 52 Gttackédy’a ndcalcfbaﬁ‘mﬁlé 250

nore enbodi nents, the gap defining the pre-sel ected axial distance

132 is mePRitshewRMO W didaliwll 2220 Hbé pssewblyaney rouingade 3 pratceiies gppaer the
toget her et Bemdla QIR wyc?r%%tﬁbd?@rc@ljagr?ﬂx syBem! ARRARE, Sur face of the

syringe barrel. Accor e visu I cat or continues to be
vi si bl e. [PORRI7] A&s miemﬂfrabladhwn in Tigf22y tha berrelcakfigthedincimienlogkipg ribi2ag,

h 1 i |
Gl rectt on ot T e SR plelSyile d088 I bOMe BRNEG e m b Rict vipgan
Fi gs. 7 admdridizbuwhacd with Hemslico piamictch day theadimheter itiad inAar ytrface of the barrel.

consequent |y cl osi.n def | ect ed axi al _di stance
132 The Hrsvatkpsitn {’lﬁ@e Bsier 5@%&3@5%@)%&5@ g0 el pertapiang the
di rect i Ofndagt filr ipkSerit gtr&ﬂowﬁa‘l OPME pluaLiravs rbMahSbARIEA cemﬁmo MEviROk Hiswﬂ
146 of the pIunger rod to mopve into the recess 168 of the stopper (as

shown i n epd §01 g3d a prexigahesdWds etacheskip|the rewimal endF2g of s bagrpl and includes
relative ,OuQITEerld 81 hz%\h% %1}[1 gﬁ’@%{tmﬁ(@w a&cEA'?Lroné:@lg%EHeﬁhg?by the perimeter

st opper -engagi ng portion VI Si e vi
i ndi cat 0r22310. [0078] As nDre clearly shown in Flgs 17 and 18, the

Tos can ST - RerEbRERZE b ik 0Eat 2ELEE piE 0T AR5 SBER gk ndid °
Idi sabl ed batg249)a r(;lb&ﬁ:bl ammtnmmti Vz\ilgfroiﬂtm@l dmﬁfmg UuShepluiget r@bB40 ﬂdt‘l@erﬁli&lllc%ga

n one or re enno nts en S er-engaging portlon enters
the reced@mbpressreap ﬁ@@l@gﬂa@?m 163(9‘“12;2 ang g@ﬂ%\ﬁﬂgqgﬁlgmf)&mw6 af fedigial

def i ni ng ehdn 94101‘0%a@&hﬁgttﬁéistﬂaﬂeaiwbsﬁanﬁ@ge;?& 149, AlsQR&eh ABEL ddSly in Fig,
protrusion 144 is permtte o advance past the rib 123 and/or the

t humb pr é@sthsﬂepweg—ep@qgman@@m%émsgtlmlvcﬁb BBEETTEeESS (ot dwmmb and a retainer
extensio 0 I

enbodi rrer?"t4 Z R %%Ioggg F(gdrllﬁo to&e'}%}rfxg llr)ﬂm %lgésl%%fg atﬂ%tﬁ ;[ Ctn o} t(ﬁﬁ&guuablc
vi sual nmdamfoﬁﬂibammghtl&adndsf eatopper. (The tipimbngess capm(}m:s\vbeleﬁlgbmlaad

the ol ungieponaisel Fdar St B ARREM a5 Sr OoT 24 Sl sa Sudnc



WO 2008/ 154630PCT/ US2008/ 066705 17 correspondi ng poi nt can include a
correspondi ng vi sual marker added to the plunger or an existing

feature of W& IIUMHHEP rod such as a tapered portion of tHE/HRHMEPEF70F od
body 148 or the contoured portion of the thunb press 310. [0080] It

wi || be appreciated that each of the visual marker 500 and the visual
i ndi cator 510 can be used al one or in chbination. [0081] Figs. 19-24

show an epheiROdis@l exﬁiWO'I '&H@tlﬁ%&ﬁmblyenﬁ 399 H&irﬁﬁ%}@éévﬁ& ned LW ﬂ{EErﬁé{lﬁ body
for preventing renova fromthe barrel after th

Syt i hge. aiferfihgpivas Egsidmed] 1ot ‘aahdsdh piectisnauh | n Fi . 20,
tzgg ass en@ ' nCll‘H%&?p}ﬁ%ﬁ?@d srh%Lvn%%P % H‘ll N&E! d1Et9fjen§égl ) a?% g%:rﬁ}eﬂgl%g %dge

arra roxi nmal “éend o st opper
t he di st a262ea1 droafmal leed Mmm@earpenphbrﬂzbﬂige Zﬁﬁewh:lbh)ﬁpms a 260 wiith elne mteungﬁall of

rod 240 i nto .t he X M he bar.rel 9. Iange
198 Lo at RebiRd 28 emeda b a0 G0 2 e DR s 60E0R02 oS4
220 furt hesppenzdoudashan a@iein%fé?fgﬁd’zﬁer Hiéﬁ tﬁ&cﬁaﬁ&teﬁ drRhORGHbNrfabe éi’f‘tﬁe barrel
distal wall 222 of the barrel 220 nore enbodi nents the

at t achment ﬂr&lacazm ot 410123 2ad ety ér%ﬂ%a Mgansfor $epatatiagBastorpy fromethe
di stal weldpp %zen%aghgpaﬁﬁn@hystaﬁsér %@&nlfﬂﬁﬁéﬂ%mera SRIBELUoUE 268 RavRYES

t he needl e "‘eannu not shown) ‘or a needle retraction system (not
shown) . [BoRgrAdipaAiBat os paxingel sibih? thet feing. a i2gess (reestivauny.elThe acnpheral

further é&i‘ék %if"ofat nl>§} 960 l?mggg’eal K exgterll rbs cgfq}?e ANET 2. "ﬂlr
f ?j E f % t'he “gf;rrel

preventing-renobva unger rom avi ng
i nterior staifcaz4y wﬁthehr;tqamrm:hgagmgqbnammudﬁ rdtkiantht bmphemlrhp 863 oﬂ‘thé htepper

interior rface of t tional,.transition dianeter regions
225 can a%%éd B@“Fﬂé?‘ﬂg‘é‘a’ef%&)ftﬁél?qcﬁ't’%’eéméi #vation of the means for
preventi ngogxNOVAL with tﬁds@nagmg@ﬁmrc@@hofummﬁgaemarar & -befvceR tleatoppBA260
having a distal end 601 (PrOXI mal end 609 is attached to the

¥

pr oxi mal aétﬁahozdzgal&vldpﬁ@em?@ 2448 detiegs ddeessdertedavial thaﬁ%m?she_wo) The

h 1
237, ”?08533“1;%%?2???%‘8&3?‘*&%@% R R ML R e

shown as deduésrigiirat lamsth Lb daby Sh_mel) Asdesoribed witki refgenceriel Figs pr-oianttie peerd
249. Th

ts pr oxi' SO Rt b D Bl iR Aol PRu LGB E Yy QP s,
end 241 fsmppaztctr@egihg\gorﬁbmzm dmpgrtha?zfs@rﬁtmntahé ijéatiog eyclesad tlﬂ:@rmgﬁ

el udes BTG Bhes b RD e rauNY < BHE 2L WP PSP SPAJe By poss

one enbodap Bl is@édubbProl anéedidi | th D (el Stowa). pIrﬂﬁﬁ‘eﬁibbdﬁ“IehﬁﬁW’(@éHle ject
ot her sui tabl e nmeans for retaining the end of the stopper. The thu

press cap otrdamonat ofiheflyd aspirpted pr pxfat abrededhfomesnhe piipeey gpd in the distal
proxi mal @agichQ9 AharddbaoRAR oM a¥fated Hikdd, 3RMoft ISUGRIRE buAdd rod,

provided that the syringe assembly is not bottomed. However, as will be described further
below, a user will typically expel substantially all of the contents of the syringe by bottoming
the stopper on the distal wall of the barrel.

[0086] Figs. 23-24 which illustrates the syringe assembly after the reduced length L2
permits the thumb press cap 700 to advance distally into the collar 600 in a nested
configuration with the collar. The annular member 610 of the collar 600 nests within cavity
713 of the thumb press cap 700. The side wall 710 of the thumb press cap 700 nests within the
groove 613 of the collar 600. As more clearly shown in Fig. 23, the projection 711 and the
indentation 611 align to lock the thumb press cap 700 to the collar 600 at the proximal end of
the barrel 229,



WD 2008/ 154630PCT/ US2008/ 066705 18 between the distal end 701 and the
proxi mal end 709 defining a cavity 713 wth the main body 248 of the
pl unger. TWE® 28984846841 | 710 further includes a projecti JCTUSEO0S/066705

[ 00841The stopper 260 shown in Fig. 20 includes a distal end 261
havi ng a peripheral edge 262, a proximal end 269 and a peri pheral

edge 262 which forns a seal with the inerior wall of the barrel 220.
| n-enbodi gReHS Uliill bk A EoikiO 5k PRviok ibdd)BhaP B!

of the st[(ggpe]r 266wmay ﬁpave1 ta ,g:s gngtoggygfg%g{)éedrj tal?lar? S%ﬁgéﬁ%lgﬁg@g?rgg%can
t he i nt erbooronsentddaioe fixkd tdlagiobship elchalat thealidial catvicmantaff thestoppitbang 2Bungmd
t her eby prqvide ans for separating the. stoppgr .fromthe .

st opper - ongs s Bo PR RresShuERBifes Mty B R PR b Rk Gutguation
st opper beilyth2@dlidravi ng a peripheral lip 263 at its proxi mal end 269
that for recess (not shown). The peripheral edge 262 of the

st opper gfﬁegﬁlor e SERors e ety &?ﬁae@mc%e & ISiFysEn 2320,
The ret ai R8eriiRd widfrefeh8cSbodRPREs ENIYMIcAG Reitic@No dfhansLdighNSpdsiiBe locking
peripheral lip 263 of the stopper 260 to connect the stoppéer 260 to

t he pl ungdr 2330y thuanbadgoss pheyviyintig. 28 do Bipy ¢ seneysbelthe plangos ashomn the
Figs. 7- th i 3 3

i body 555 ARG dIfnt SRPRERS GhfRs; 0P BT bl curkllfy
di st ance it the dminithmepenp pkaal thecddler @BPofaidertivelireerds ofdfifgs. 722401t wille

t hunmb press ,cap ,700 fines fir |l ength Li .(n ho . )
oscri bed i Eimeds apEfiebB drityioh 14 2R danabB 2ho IR Do gpving o
di st ance dogtouedpoeibniBy 0hhdthe @huail pessray enkid dadhveercah Beusdappebr w60
and the sto.pper-%nga in% portion 2 GF@F’_r'ﬁng t he aspiratjon and
injecti on’2gy @ &aug%"ﬁet PP ERGEMGER Ghifie P rungefao PE’ECH?Fc%f“[‘)%Ft%%%aS?ﬂ%MX
per i pher ghoggge @é&&&cﬁtbgf%%ﬂfgeagé&b@r}qp}i@elé-bme& ﬂquq§§u@@d)¥iélgd(p I's

reduced to a second | ength (not _show_n%. n one _enbodi nent, ]

user may markecyisypl jrdigatos @r betbuastdessribedhwith raj¢rancedp Frest Bdlbringspedifia
limted f . 0 d. i | Lt ' 0, L

expel - soriatfifs WebblobAaelefu80 s byl dackertha indal St SRpd Cuctd AP 1OV
provi ded tebradisathal. dy ninnge smsserbibpdingenn dte laoth 220ed ontHomwesrerembadimants|can

be d i bed furth | cow L typi | tanti,al |
e e e SRR BTl OIS T BB
di stal wahd sybihgé Sscrabll e includd 8 &istril 9dicatol-d2spoddi dtithé $thpifet Elaginig hbRion

syringe asgenbly after the reduced length L2 permts the thunb press
cap 700 t‘4%advance di stal | y into the collar 600 in a nested

confi gur ghage Wi Adboldis ®Unk BF mordEntRAMENR, (HERIBESe kel Aly fhBBISRhBYin
600 nests within cavity 713 of the thunb press cap 700. 'The side WaIIg

710 of t Heformatien oprtkasyyrisapasroubliie Steh informationtdan inphislsyut &Rt hmitedto one

CoL SO SRR BB o

col | ar 60ffoebatichecgardng thelintenidd ofciftiére. bar rel 229. WO

2000/ 154 RREPUSE R T en A LOBTLLL L e spar el st
embodiments,” “one or more embodiments” or "an embodiment" means that a particular
feature, structure, material, or characteristic described in connection with the embodiment is
included in at least one embodiment of the invention. Thus, the appearances of the phrases
such as “in one or more embodiments,” “in certain embodiments,” “in one embodiment” or “in
an cmbodiment” in various places throughout this specification arc not necessarily referring to
the same embodiment of the invention. Furthermore, the particular features, structures,

materials, or characteristics may be combined in any suitable manner in one or more

embodiments.



be connected in a fixed relationship such that the distal novenent of

the stopper and plunger rod permts the thunb press can to advance

distally i WOROBHESI@BI | ar in a nested configuration w t hPGTAES28@(06E05

[ 00881l n one or nore enbodi ments, the plunger rod 240 may include a

protrusion as described with reference to Figures 1-18 which is

permtted to advance distally past the $bck|ng rib 223 of the

enbodi nmen own

fromthe @g?ge Allt OLF hrq%% %ﬁgﬁtféﬁ%&% scr?ﬂa%&lvaeg &“ttrhte’IL Sggﬁé&%ﬁa{;fcﬁ Bs.

1-18 may @abqaigedlts,mt 1stm;amdcnswnd thiat theschanliod indntyare ssrebaplut@Givantitht he

col I ar 600. of the

Cinder st oot ekt A APRRE TR e rans HTisalr e b Besteofisdfost R in he

press 300arhthui vagioas modifioatiorsl ambvariatitnsdhi) banddd taahd ifmumbd picegHaaa of e

and col l ar 600. can. be %ged al one or Ln varl us conhi nati qns t@@ .
asS¥enbisy .

prevent rRSVHINVYRionRdthpt deguting amdg e%‘ihtsaé‘ SFOPCRE ey Ry RN

[ 0089] Enblﬂﬁhﬂ@ﬂ'h& tRE preft@t Wédti&ﬂ@n@lﬁﬁ:%ﬂcaﬂfms':dnﬁSfarlétﬁmgfha@ﬁ'@ wihE0the

i nclude a vi sual narﬁ visual indicator or both, as described with
r ef er encescppe qft@esappzudeﬂsslalmﬁa@ Wpiseqyivadendirbodi ment, the barrel may

i nclude a visual marker that indicates the syringe assenbly has been
disabled. In a nore specific enbodi nent, the barrel 220 of one or
nore enbodi nents can al so include a visual marker aligned with the

| ocking rib 223. In a nore specific enbodi nent, the syringe assenbly
can include a visual indicator disposed on the stopper engaging
portion 246. [0090] According to one or nore enbodi nents, the syringe
barrel may include identifying information on the syringe assenbly.
Such information can include, but is not limted to one or nore of
identifying information regarding the contents of the syringe
assenbly or information regarding the intended recipient.

[ 0091] Ref erence throughout this specification to "one enbodi nent,"
"certain enbodi nents,” "one or nore enbodi ments” or "an enbodi nent”
means that a particular feature, structure, material, or
characteristic described in connection with the enbodinent is
included in at |east one enbodi nent of the invention. Thus, the
appear ances of the phrases such as "in one or nore enbodi nents,
certain enbodi ments,” "in one enbodinent” or "in an enbodi ment" in
various places throughout this specification are not necessarily
referring to the same enbodi ment of the invention. Furthernore, the
particul ar features, structures, materials, or characteristics my be
conbined in any suitable manner in one or nore enbodi nents. 20

[ 0092] Al t hough the invention herein has been described with reference
to particular enbodinents, it is to be understood that these

enbodi nents are nerely illustrative of the principles and
applications of the present invention. It will be apparent to those
skilled in the art that various nodifications and variations can be
made to the nmethod and apparatus of the present invention wthout
departing fromthe spirit and scope of the invention. Thus, it is

i ntended that the present invention include nodifications and
variations that are within the scope of the appended clains and their
equi val ent s.

in



21 d ains: 1. A syringe assenbly conprising: a barrel including a
cylindrical sidewall having an interior surface defining a chanber
for retaining fluid, an open proximal end and a distal end including
a distal wall having an opening theretdirough in fluid conmmunication
wi th said chanber; an el ongate plunger rod including a proxinml end,
a distal end, and a mai n body extendi ng between the proxi mal and

di stal end, thﬁiﬁl—sanger rod being distally and proximally novabl e
within said chanbe t he, proxi end including a thunmb press having
proxi mal end, a di it ISV@H&E agn ‘b?%lﬁﬁ'f‘@r‘l» the distal end.of the

pl unger rod incl uda bgsl chitiog acndusinicg] peerREhaviie anHicHPT

ext ensi on pr ot r udi ngsurfiaei dedlniye firdwmbe for oxiirahy dhdd ol PBED bar r el
having a di ameter grgaienal Bad dodea diistabted iofludhey thdistal prads; and a
stopper having a proxiyRk aﬁ%?eﬁﬁfjr ﬁef@tﬁf{ﬁﬂﬁhﬁﬁﬁmc‘i bensh@mpetioat t ached

to the stopper-engagl the pl unger rod and d| stally and
proxi mal |y novabl e r r@t;‘%ﬁg c}ﬂPg-IT

i \Asﬁé il Pg 8. &0 °t ne
pre-sel ect ed axi al ABFNRRELPIOGERIYHY YHE H} t he
stopper is in cont acendsiand anwa.b@siwem@n gt e@‘ﬁéelbg%ff BW?{”@ t hunb
press is pernitted taddvaieaddilstpihger roddaihg distally and grexinsi on and
the annul ar extensi o8t hedshlepthinsdiy cavdicopde promdmul ondof t he
thumb press to prevep%l (nﬁolésﬁﬁuﬁggﬁb %ﬁ%ﬁ&e;%m?ﬂtémm PEees and

0

h I
port1 on conpr | Sing o<l iR R i dR @?@%Eﬁ&%?mﬁﬂg?ﬂé”g

st opper - engagi ng por BXCHHING apﬁt‘éRIPerfsﬁl}%?aHiﬁ/ U ative to the stopper.
2. The syringe assembhiymofr exansidn Mesding tHexanRlly alroakt!BAsi on
fully envel opes the peginal @id dh@ebhnebhpriags diame®r gidetersthainge

assenbly of claim 1’t11‘@}ﬁriﬁie'fbﬂctﬁhg'tﬁiﬁ‘i@ﬁb%re§ ahfle thumb press

decreases fromthe, di ress, t(g g‘lpeeﬂfq}gbmal end
of the thunb press 4 st Ftlrfj J]ejlnglécge@ g i

wher ei n
the annul ar ext ensi offOPRPY AAC ’8@@ eb‘r&ﬂ’ Pﬁmpdn? ({f‘tﬁe press
further conprises a phugenrodansd Sta Helt @’Fﬂmégﬁfma‘d‘? 8 'Fé"engage
the retaining ring tavéockhe hmpplamnopgmgspcanonhﬁarﬁrblsei-&ﬁdﬁﬂé d of the
barrel when the di statjapagtaicet e thet@henessdistalpadftthedtaps advance
distally into the anpul ari£X4,RA& Qith the distal wall of the barrel, the
thumb press is permitted to advance distally into the
annular extension and the annular extension at least par-
tially envelopes a portlon of the thumb press to prevent
the user from accessing the thumb press and moving the
phmo errodina pmxmlal direction, the stopper-engag-
ing portion comprising a visual indicator being fully
v1suble when the stopper-engaging portionis proxnnally
moved relative to the stopper.
2. The syringe assembly of claim 1, wherein the annular
extension fully envelopes the length of the thumb press.
3, The syringe assembly of claim 1, wherein the diameter
of the thumb press decreases from the distal end of the thumb
press to the proximal end of the thumb press.



5. The syringe assenbly of claim1, wherein the barrel further
conprises a rib adjacent said proxinmal end and a dianeter transition
regi on having an axial length extending fromthe rib towards said
proxi mal end such that the dianmeter of22the barrel increases along the
transition region fromthe rib towards the proxi mal end. 6. The
syringe assenbly of claim5, wherein the plunger rod further
conprises a protrusion between the thunb press and the main body, the

t n / b I
prot rusi on Sgg;]ntgha %@?@ge% [seahef Bbgﬂatﬂtg gh@reh he dhohfie barre

ns 1 1 Dpas hoqgt sn cont act
with the distal B tHa?‘?BP thé ‘qtr?if r‘%’ tsed to
advance distally Wa € CHBPFIPES  Fetuhaingaing) | ek dfger rod
in the barrel toeppavetie reisiegaing todosly thathpsndsprenpitihe prodi- The
syringe assenbl y nofl cetiaifthébarrélariedinhichtistat oid ofthenhsbtpaperied to
{/\ﬂglr L: ;at ﬁed:af)tp? c.HHi’tf‘é?Pt'&tadvanc@dlsﬁ'l ﬁ%’tﬁ'tﬁ@%lﬁﬁﬁ@@mdmﬁﬁt cl ?'C(T tlo
t he plunger rod, Wﬁjt 121@ raﬁ% J'{Iﬁ ’%qﬁ ﬁq)%h & e{i\gqgi%qfr%rl rod to
move the |ength &It “Ffec‘é&‘il’é‘lqe“dﬁlstl agentzgid guprHmalye c't”l%oﬂ wi thin
the barrel, whil diarheis stn@ppmonr@mmbagmwalbﬁaﬂi/ length@xtabngyri nge
assenbl y of clai fRok t]m% Riviaridl Sa Rl (FBRAN A BEHIBGICRIhAANE (94 Sfer t

plunger rod is Canfie Pclﬁt?ﬁ&gﬁisﬁ&ﬂpﬁ{c t}”ﬂ%ﬁ&fl *oﬁ&?n%@?hﬁ%' on of a

cont i nuous prOX|ge
hol di ng t he bar r &% 5 @ BrPHa M and the Iunger rod to nove

together in a prox € gYFIBE¢ 25! helong Davherem the phingere
syri nge assenbl yrast fttrllmrmompm#ﬁsrzepmtrttsmlsbema@net]ngahmlﬂa passi on of

the plunger rod isd dennegi b@ldyqhbt}@oﬁrﬁ@]@ﬁeﬂmmehealmﬁtttdte:ra@t@tI cation
of an initial digilihy ﬂalgefiﬁtler&?re at ttene‘fstteﬁql;miﬁtﬁ@r

application of X i
hol di ng t he barr lil%hcf gﬁg (gp%%rd ?Ol{l C“’é é]i;}lo%nd the
plunger to nove PHEH BRGNS p& m&te foasidiiqgee wtat Paftdbg
di rection withinibha therparel amdlock e phwegasymoidnipethus barbl Yo of claim
10, wherein the psicoppercusagighagymerd aoeniflyt he plunger rod is

connected to the syonRefyriMy@sdbief @RRA GCHheRIN Mhe BretARIdHUOUS
distally' di rectﬁq ﬁrge tfﬁ’cﬂﬁ‘ﬁe bqqg}em\,[ﬁl%dﬁauses t he stopper and
dils

pl unger rod to nov, .hin the

varrel until the d 3@1“'58%@? e &?’5{% e fealblicifat © 12

The syringe ass l“}/ 19§l | prowmal lyrested deeceviostha plungesaods is not

vi si bl e when t hewhil &pédmgrﬂga@an‘gl pansévthe Mudget mid p movedhe el at i ve

to stopper. I3ngibhef hy ki eligasent y pafxigladdiredtiod withiethe

;grstm |S' "9 acvgftsrinﬁ tlnﬁtllﬁerﬂl@'s Qcﬁantstsqat?@td I r14 ” Thgsgérggge
y L T e

the barrel. falm t he

st opper further edt%‘ﬁtl?tsﬁ o1 Bﬁ Ugergog s RNtk 13 PP of the
stopper, a frandiss wheshaedheorppisatieont Phg sandngewp peoxinmlihe
pl unger rod and chrqsméecﬂ peeato thepplahger prchxwhié heddingftheHmredlppper
boss. causes the stopper and the plunger rod to move together in a
proximal direction within the barrel.
10. The syringe assembly of claim 9, wherein the stopper-
engaging portion of the plunger rod is connected to the stop-
per where inthe application of an initial distally directed force
to the plunger rod after application of a proximally directed
force to the plunger rod, while holding the barrel, causes the
stopper to remain stationary and the plunger to move the
length of the axial distance in the distal direction within the
barrel.



16. The syringe assenbly of claim1, wherein application of a
continuous proxinmally directed force on the plunger rod causes the
st opper - engagi ng portion to disengage fromthe stopper. 17. The
syringe assenbly of claim1, wherein the proxinml end of the barrel
further conprising a flange and the afhul ar extension protrudes in a
proxi mal direction beyond the flange. 18. A syringe assenbly
conprising: a barrel including a cylindrical sidewall having an
interior surface defining a chanber for retaining fluid, an open
proxi mal end and &1 dilsd @lrigiechsiaoblidd fdam dDswabroiatlic shap/ptlrg an
openi ng therethg c‘r‘ﬁhnlﬂ]}o‘} S 6 GRMEMALEAEIPR ctinbbedild tebawper , the
chanber furt her gﬁg b%@hh Eoﬁé%gﬁﬁﬁﬁou@@mﬁh ngigded! unger
f§t~é‘P i

rod having a pr portion
| ocated at the ugger ré’ Ct"l’fée‘“'p ]Er‘?g%?perr %p;ﬁ\ 89? ess

havi ng a proxi naiO\reiﬁdUUéleiﬂslﬂlﬁFjltéq'ﬂdhf%“@ind’l“r’é]tué‘r Ehdrrﬁ 'iuél ‘F\ at the
proxi mal end of stoppeptembes {Ireodistad endiof thedgrngbr t i on extend| ng
bet ween the di st ajaTHe RyENbERss@nbs of clave bl whgarinrthe viamlannul ar

ext ensi on protr Hfﬂl@zglopﬁ fi(b U’tﬂe WIRR hB iRk Bk RIEp&iohe barrel
configured to

t W|th at | éast a portion of
the I ength of t ““i]fe(.‘gh” ?erggatﬁz'f’e Q%ei [Ptal dlof the t hunp press;
and a stopper havi# BREHATSCH yé’ admd lﬁpeéﬁamwglcs?opper
attached to thevisuobpsr @1@&9@@@1 @othd 2arrdd t he plunger rod and
distally and proxi4E hy symngbhsendlpnii vhainob fugther spperisanyagi ng
portion such th@hu‘é@ﬁ{hrk&ed@ §¢cd oo itk ®irrélne stopper is in contact

wih the dista Was TRC LfiBo0alceln] tch%]{iql DwhcRSih he sRATEt ted to
advance dista }‘ur ‘Hrﬁféﬁ Qijﬁ’% F(ﬁ’é’%fﬂ?ﬂﬁ% ﬁ}%ﬁ‘m 1184{11 gl on to

prevent the use nger
rod in a proxi rra‘lol’@?fé'cfﬂl%ﬁi QQ%“@?B%é?I %@Sﬁ‘bd SPP?’E)W Bgrrprl si ng

a visual indi caphmgoeinogd and layperiphiaseleliphaina tHﬂ@?\BMipﬁéi ofribagi ng
portion is proxkmmppkybopyed relative to the stopper. 19. The
syringe assenbly @f thakhiSe a%ﬂﬂ&%ﬁé]@nﬁﬂnWlﬁﬁu@M@@ﬁbﬁﬂn provi des

a nesting area I(Rﬁg fav: ?lnmﬂbnazoq{q a?]yad]ﬂac‘?eé cﬁ@g%nathegﬁ'ﬁn%r%&iml end

f the b | |
gl r ecte i oﬁr lrogyonéla‘t‘ﬁ?‘ré “Pa“r‘l%%p“'cn:@émeﬁ' Hg zé}’(r)?%@ébeéleéeham)n lﬁ E Ir glxlmmiB

wherein the di af®p@erof the thunb press decreases fromthe distal end
of the thumb presi7tBh¢ heripzeassemblpaficloimtlheviidreimthe peegmal

end of the barrel further comprising a flange and the annular
extension protrudes in a proximal direction beyond the
flange.

18. A syringe assembly comprising:

a barrel including a cylindrical sidewall having an interior
surface defining & chamber for retaining fluid, an open
proximal end and a distal end including a distal wall
having an opening therethrough in fluid communication
with said chamber, the chamber further having a first
mner diameter;

an elongate plunger rod having a proximal end, adistal end,
a stopper-engaging portion located at the distal end of



21. The syringe assenbly of claim18, wherein the thunb-press further
conprises a retaining ring and the annul ar extension further
conprises a detent md is configured to engage the retaining ring
when the thunb press is permtted to &vance distally and the annul ar
extension forns a nested arrangenent with the thunb press to | ock the
t hunb press at the proximal end of the barrel. 25 22. The syringe
assenbly of claim18, wherein the barrel further conprises a |ocking

rib adjacent to the,o ﬁﬁln%rr%cﬁ MRt J‘B’éyhﬂmn@ spooiohal andra di anet er,
wherein the second %% F{Sjl aadﬁtn%fcr"lﬁd aeléﬁcrﬂhflﬁ'fhd pendinesend ofer

di aneter, an incre omthe
| ocking rib having ePHPHFr F‘ﬁ‘ﬁé\'mdﬁgﬁgé ﬁﬂ%qul?éﬂ]‘i %Le%w%éﬂsecond

re
i nner di aneters, arfiesligaband BROYNZ Flg 18He §< iéndl bet ween
the locking rib and drimalimextasisd grampding m@xw e syringe
assenbly of claim Zn;goxi/ih@lcﬁidbiftheblamhgemhsmm&dﬂuﬁ@hélﬁIlﬁ?éFﬁbll‘i’ ses a

protrusion extendi Adt¥v it afdaBea gom@@nfrmm@h og ther out er

di aneter greater th e _se $hatdwhen the
distal end of the i presg%fﬂl Defrfﬁ ﬁﬂuﬁH%e bldvlv%é3 of t he

barrel, the prot r%lsﬁTQi?qus Naapg; tpéﬁxlplfﬂa ﬁ’g%ﬁ

locking rib in the dapped ateashiclserhe ﬁ@PBFUﬁEg‘?‘ IPS(PQ Oi{ ‘arrel to
prevent reuse of thgupyes Rgband sikstblly and pr2zimIlp 1§9Y1M§ée ssenbl y of
claim 23, wherein tf R:fﬂferé’éém%} dripabanepedidiosifdicibht pdies tHe st al

novenent past the | | asslgarhll waldf claim
18, wherein the app ‘1? Hceﬁgﬁlfldt Stﬁﬁﬂg l@i%ﬁ%&?ﬁ%éﬁw@éd@@%gd force

to the plunger rod causes, t ger rod
to nmove the |ength dist: dh’d—)d@%lg?lé’t‘%ﬁééel‘ﬂ 1T}, the B )ger? ggl on
within the barrel, whptevenhéheuopplony engaginzShathypmb press Vg The
syringe assenbly of nﬁjlv@ltma ndﬂif@'bélm atprexahepgizecterrydhe Ai®porti on of
t he plunger rod i s %bﬁﬁq@insughvﬂshalt inpgehtorat i on of
a continuous pr OXI a? VHE% \iﬂ&?ﬁletﬂ a dg:gg@; 6Q£bni\4hl |l e
6 T

hol di ng the barrel, \V\‘ﬁg nger rod to nove
together in a promﬁﬁrmm Py HY‘FI ¢ he
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t he plunger rod a peripheral lip at a proxinmal end of the stopper
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30. The syringe assenbly of claim?29, wherein the stopper-engagi ng
portion of the plunger rod further conprises a retainer to retain the
peripheral lip of the stopper. 31. The syringe assenbly of claim
29, wherein the stopper has a dianeter2dgreater than the second inner
di anet er and, upon application of a continuous proxinmally directed
force on the plunger rod, the locking rib prevents proxi mal novenent
of the stopper and causes the frangible connection to break. 32.
The syringe assenbpy, Dhe 6\8hge &&eﬂ%lgnﬁldhf&llilqsvuﬁié@énﬂthélbme@r i s not
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posi ti oned pr OX' ﬂdi (ﬁc"tﬁﬁ&eltt?aﬂsﬁﬁoﬂ/feﬂf@ill e%iﬂﬂﬁfo b&wdientRe | y
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35. A syringe asggnplungeonpdilivigg an dwaer eilamntclrlgh:m@rahmylthadrl caI
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plunger rod; a stiagnet, aawwcqu%um 1800RBH g«ﬁ'tﬁé Hoghd. the
st opper att ached %o th St opper - engagl ng portion the plunger rod

and distally and novabl e.t,0 the .st opper:.engagi ng
portion, the stoppe?xt‘hegﬁkfy%%e e h’ &ﬁrﬂl‘lﬁéb thgrq}pstﬁgppp Hai cat or
being fully visiedtéompbanthiiadpsprenalingagried ﬁ%‘?ﬁt ioihe pluyseski nal |y
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per such that application of a continuous proximally directed

force to the plunger rod, while holding the barrel, causes the
stopper and the plunger rod to move together in a proximal
direction within the barrel and applying an initial distally
directed force to the plunger rod after application of a proxi-
mally directed force to the plunger rod, while holding the
barrel, causes the stopper to remain stationary and the plunger
to move the length of the axial distance in the distal direction
within the barrel.



36. The syringe assenbly of claim 35, wherein the neans for
preventing renoval of the plunger rod fromthe barrel conprises a
nest abl e t hunb press di sposed at the proxinmal end of the plunger rod
configured to advance into the chanber _of the barrel in a nested
configuration with the barrel. 37. %Fhe syringe assenbly of claim
35, wherein the neans for preventing renoval of the plunger rod from
the barrel conprises a collar for |ocking the thunb press at the
proxi mal end of the barrel. 38. The syringe assenbly of claim 35,
further conprisi n@hiaesyirindeastenny ytoielanoppevhdrsin thestipeet wit h
the distal wall @feabher paricel ofind phinsgalrotias eenmectédto feastopppl ied to
the thunmb press.,er such that application of a continuous distally directed
force to the plunger rod causes the stopper and plunger rod to
movetogether in the distal direction within the barrel until the
stopper reaches the distal end of the barrel.
28. The syringe assembly of claim 22, wherein the stopper
has a diameter greater than the second inner diameter and,
upon application of a continuous proximally directed force on
the plunger rod, the locking rib prevents proximal movement
of the stopper and causes the stopper-engaging portion to |
detach [rom the stopper.
29. The syringe assembly of claim 28, wherein the stopper
further comprises a stopper boss at the proximal end of the
stopper, a frangible conmection connecting said stopper to the
plunger rod and a peripheral lip at a proximal end of the
stopper boss.
30. The syringe assembly of claim 29, wherein the stopper-
engaging portion of the plunger rod further comprises a
retainer to retain the peripheral lip of the stopper.
31. The syringe assembly of claim 29, wherein the stopper
has a diameter greater than the second inner diameter and,
upon application of a continuous proximally directed force on
the plunger rod, the locking rib prevents proximal movement
of the stopper and causes the frangible connection to break.
32. The syringe assembly of claim 18, wherein the visual
indicator is not visible when the stopper-engaging portion is
moved distally relative to the stopper.
33. The syringe assembly of claim 18, further comprising a
visual marker disposed on the barrel and aligned with a visual
alignment marker disposed on the plunger rod so that when
the distal end of the stopper is in contact with the distal wall
of the barrel, the position of the visual alignment marker
moves from being positioned proximally adjacent to the
visual marker to distally adjacent to the visual marker fo
indicate the plunger rod is locked in the barrel.
34. The syringe assembly of claim 18, wherein the proxi-
meal end of the barrel [urther comprises a flange and the
annular extension protrudes in a proximal direction beyond
the flange.
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35. A syringe assembly comprising:

a barrel including a cylindrical sidewall having an interior
surface defining a chamber for retaining (luid, an open
proximal end and a distal end including a distal wall
having an opening therethrough in fluid communication
with said chamber;

an elongate plunger rod having a proximal end, a distal end,
a stopper-engaging portion located at the distal end of
the plunger rod, a thumb press at the proximal end of the
plunger rod, and a main body portion extending between
the distal and proximal ends of the plunger rod; .

a stopper having a proximal end and a distal end, the
stopper attached to the stopper-engaging portion of the
plunger rod and distally and proximally movable rcla-
live lo the stopper-engaging portion, the stopper-engag-
ing portion comprising a visual indicator being fully
visible when the stopper-engaging portion is proximally
moved relative to the stopper,

means for preventing removal of the plunger rod from the
barrel to prevent reuse of the syringe assembly when the
distal end of the stopper is in contact with the distal wall
of the barrel and distal force is applied to the thumb
press; and

means for separating stopper from the stopper-engaging
portion upon application of sufficient proximal force to
the plunger rod.

36. The syringe assembly of claim 35, wherein the means
for preventing removal of the plunger rod from the barrel
comprises a nestable thumb press disposed at the proximal
end of the plunger rod configured to advance into the chamber
of the barrel in a nested configuration with the barrel.

37. The syringe assembly of claim 35, wherein the means
for preventing removal of the plunger rod from the barrel
comprises a collar [or locking the thumb press at the proximal
end of the barrel.

38. The syringe assembly of claim 35, further comprising
means indicating the stopper s in contact with the distal wall
of the barrel and distal force is has been applied to the thumb
press.



