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r 2 5 JUN 2004 WD 011 60435 PCT/ GBA /00590 _1_ AUTOVATI CALLY OPERABLE SAFETY,
SHI ELD SYSTEM FOR SYRI NGES ~ The present invention concerns aut orr@tg CﬁjN yZﬂﬂ“}"
operabl e safety shield systems for use with a syringe, as well as

aut omat | cal |y oper abl © sa opycy Pl 48" AP, corRUMMARYFRNORGULMII

substantial threat to health since they can frequently result | 10 in the
transm ssi pratiM.AZSEE KEMINROITE THEESGG8n t O- BRI RS expiflr fre BEEEHSorShibGKe e
i nj ury occees AWk CH{CY, BE. PRESTAIFRYCIER 85 sar Y clbis SAt@ B vedubiRhel D) M Bk §E5SAN
for a subs%T ‘%LN@/N‘??E%TW Epaggnt (B B4. 6F. hepetendriems i nf ection, and it may
al so be ne g’s §MC¢ ’Jr " ME YRENATDES0f work they do, or the people they
wor k “ijmmlﬁe whol e experience, even if theroigpnrdatnpalestbraligions. Rt ro e erid-
infected, 13 ;'Pej ALy Sraumatic and ext rerrerﬂgfe%f%‘?gf’iCyderquAﬁe‘?aiPrtohrda’p@rmk@me begin- .
providers. Infection 1s Guite unacceptabl &% Chest b trafhiSreoul d have ‘
been prevented in the first place. Needle stick injuries are of particular
concern to healthcare professionals who are nost frequently exposed to
possi bl e contam nation and are in nost frequent contact with infected
patients. The recognition of the dangers posed by needle ' ? stick injuries
has resulted in a general desire to prevent their occurrence, and vari ous

20 types of safety system are avail able which either retract the needl e or
shield it after use in order to mnimse the possibility of needle stick
injuries. The use of such safety systens is being encouraged and enforced

by various pieces of"sharps” legislation in the USA as well as by

heal t hcare insurers and providers. 25 Exanples of prior art safety systens(“y
i ncl ude EP 0966983, the ‘contents of which are incorporated herein by -
reference in their entirety. EP 0966983 di scl oses a shield systemfor
prefilled syringes, conprising an outer syringe holder and an inner shield.

In use, a prefllled syringe conprising a barrel having a proximal flange, a
di stal needl e, and 2 5 JUN 201 W 01/60435 PCT/GBOA /00590 2 containing

a plunger, is inserted within the enclosure defined by the outer holder and
inner shield and is held by the outer enclosure. Wen sufficient pressure

is exerted on the holder by the syringe barrel (for exanple by pressure
exerted on the plunger when the contents of the syringe barrel have been
conpletely injected) the shield is released and 5 is urged in a distal
direction by a spring | ocated between the barrel and shield, putting the
shield in an extended position and covering the needl e. However, the prior

art devices, including EP 0966983, have a nunber of disadvantages and
potential problens in their design and construction. For exanple, the

devi ces of EP 10 0966983 are prone to accidental triggering of the shield
mechani sm si nce sufficient force (e.g. caused by accidental dropping)

exerted on the syringe barrel will in turn exert sufficient force on the
outer holder to trigger the shield nmechanism Al so, it would appear that (:5
the insertion of a syringe into the outer holder/inner shield arrangenent
with sufficient force to cause it to be retained by the hol der nay cause
triggering of the shield




15 nmechanism Alternatively, this possibility nmay be avoi ded by placi nﬂ tﬂﬁ]
syringe in the enclosure defined by the hol der before engagi ng t hel Bhiléld y
Wkt h t heWto#id®d3s However, such a net hod of manufacture of BdwWcB&YI0SS | S
somewhat conplicated and cunbersome, _gnd would prevent the sale and

di stribution of the holder/shield arrangenent independent of any syringe to
be used with it. In addition, the actual triggering of the shield 20
mechani smrequires the discrete step of exerting a greater force on the

pl unger rod than that applied during injection, and is done subsequent to
removal of the neeglg ' nunber ed paragraph 27). This means
that a potentially un]gjéqf:lgg}f%%?gﬁ%%rtgo%é%% SC’F%ELQUF’FW&MVWRCHY E8f e sticks
may occur, and requires an additional step in the use of the syringe.

~Anot her di sadvant age encountered is that the spring extends to cover the 25
syringe barrel. This can be particularly problematic when injecting a
patient since the contents of the syringe barrel are no longer fully

Vi sbl Hh\ellpﬁfsdnhmv%ntibﬁgoh&rﬁ%ﬁmﬂﬁﬁﬁcal‘#ﬁﬁﬁérﬁﬁietsﬁ?er? 3fifeld fR%erhd fdTée Bim
necessary to see themin order to ensure that a proper dosage of FEdr cament
has beersyddgerdssvell esl auwomatpedl iyeopierate safesy shieldsy s@eadRriSAE aGringe, 2 5
JUG 2p04 ' WD OLl/ 60435, PCT/GBO /00590 -3 maekes it difficult to’vi W any

| abel GFPlEHING peRiRgEengRlle slick iiukes.nay be necessary to confirmthat the
correct nedi canent was adnministered to.a patient. The fact that the shield
mechani sm including the shield, spring, trigger nechanismand 5 hol der

nust a . e ee. far exanpl e, F.gure 5 of EP 0966983) neans
(that ¢ heels G BRI PR SRR 8 Hralbos fisfyy can eamently sesul
freque j i r] [ r he needle.at. a

speci f :ﬁ?: klgecgfﬁgﬁ??i%hng?gﬁg ?Sc?r ﬂgg(rg%%% gé]%? A r%’t??m Byﬁ?hgptcsgl ‘b‘?@?% gpcﬁﬂm_]ury

medi cawedirs ftiggrmit iatyipdenlusdceiary SRréatthtAnalbg wﬁ%ﬁ%f E%u’ﬂ’%tﬁm@ }felrg)? row

depth range) in order that "coring" is avoided ereby a core o ue is
cut by fete gnEHM er hepatitis infecaion] agd tif mayeldy be siogsaROtol feat R @@@r@o(fpl bl'y
affecting the efficacy of the injected nedicament. Bul ky safety I el ds
cannot ek dhey do.gdhe pepplethenmmsk with. The whelstexpeeiente, wvehuf thé ffnsddons,

around _t he ol e aof thei.r rineter whilst still allowng for a
suf fi cPEROF %&Htg’e(fﬁ“. ‘é‘f@ﬁ‘gllﬁ K&ﬁé{@@lfﬂ& ped sxtEmedd cogln frvksalthcire

I I: ' S .SK] d iL,nst eqd. typical | ided with
atar Pl db eSSk e PR S ICindS S Rave betrprasested”
typi cak [ d t l.e- th Ki fl
76 post TGN S pcer el o MIEHet 38 \6F aRiSM pbt: T ipidipwre *"9°°
| | professiomg afost fr fyas® il : ' th
B?nge? ?\/\fﬁlch m@muiof e gq%iltati vgﬁ/dt}b rg%"[’é@n%"unﬁji‘_{ﬂ %Y@ér%g%?%ﬁ@bgg -e'
exer t edrequent contast withaindeated patitrite dlirarse pnithoanof ti: Aahhae fosed b9 n%?éilied

_medi canent formul ation) can then prove to be difficult since the flanges
(ar e i nSHPK iHbERY bas serulisdanta gencrifsdesiresormeivemtstheirasccarmentdli mdangiqai n a

go grip on the flanges by rqtating the syringe by 90 degrees after the
neggl eqf&? ogﬁ?%%ﬁb’ ARA ﬁ’ﬁ%.""hé‘g" eithgr refact themgedlearshieldpeafitraisear t o
t he pl he..sur{ of t.he.skin). wever,,. the Large bore and sharp 25
edges ?#%tr ﬁer {noeggﬁfélmts?gﬁwsé}gﬁgg qph%eqdlg%ﬁ’f:% Hnlt"B'eéqu]ﬁﬁ usg ffesuchfsafétysue

from t bt ] . d t,5 a hal e,
o een oo iSRling bfledut g QPR CAREA By 3By bRUIBERRMS" Jeelafon inthe”
desi r alifSA} 45 weRiad bythealth@are id¥r8rs aridroviield 01/ 60435 PCT/ GBO1/ 00590 -4

25  Examples of prior art safety systems include EP 0966983, the contenté of which are
incorporated herein by reference in their entirety. EP 0966983 discloses a shield system
for prefilled syringes, comprising an outer syringe holder and an inner shield. In use, a

prefilled syringe comprising a barrel having a proximal flange, a distal needle, and



US 516391 8 di scl oses a di sposabl e safety syringe having an extend?énlb_e B
safety shield. However. its construction is significantly differe thHh%ﬁD,!f
of the prwedwnsodsavention and has a nunber of significant dpgedMANbRFSS
which are overcone by the present invemption. In particular, these

di sadvantages result fromthe syringe Darrel form ng part of the safety 5
shield nmechanism fromthe use and |ocation of an exposed spring, fromthe
limted nmpvenent ich can be achieved with the syringe plunger, and from
the saf€AIRINEH PX‘?&ﬂ%y@d‘“ﬁﬁ”ﬁ?ﬂ pidie jhe erelosurhalesimeidiy the auteohekiepand When
the pro

j | geve . t in the retracted position. 10 Wen noving to
t he ext‘é‘ﬁ%’g&‘@@f‘ﬁ il%ﬁ?ldﬁ’é{}gﬁQHFert‘?Bﬁlloaur@agﬁie% IGERURICETNID §s exestedpnithg
cat chi f r..by snaggin n clothing etc. The
cpri ng T8y the W Bt 6 SRy SE Yo Pu b plunase ot o
al ways @ﬁfé@§gﬂﬂﬁgr§§, GG I 1 The. protective sl eeve
of US 5163918 is al srg%gr ovi dglgbgwb%eﬁﬁ ?@:“S’i@%%%?“?ﬁﬁ?@%gﬁﬂﬁz& H:er'egeas andiser
Thei¥ usergeddna diktal dicb@icdr 19t £ ShrivelhRARIFEH @ ; l'e
until after the user haslretlg%asped éfhei r \ng%Fg on %it e?‘t %ﬁg{déégﬁm%ﬁﬁ he
pl ungershigbdiim gntextendeidtposition arekddeering themepdle, ent coul d |1 ead to sudden
nmovenent of the needle and tissue danage. Therefore the needle can only
safely be covered after it has been renbved fromthe 20 patient, and is not
done s ntil fhe user consciously lets go of the protective sleeve or
pl unge?‘?gYXBYeth&‘é’dﬁ “?@éhﬁ?‘”?% Efr‘si“%%gl’eog@ﬁ%@, have & aumbariof disasvanthgeThe
present,. i I utomatically .o abl e shield system (i.e.
s ch 12 BEERR R R v YA HRA botembu R ke Seselebiedihemior £ ©
depr(es 9946983 aid 488 ] i ' r ' om the user) i ch 7
covers the needlﬁe agrtci) fﬁ&?{g‘ﬁg\nﬂttﬁgggﬁﬁ P?%’%S}S%Z& %‘get@pé@@r,n Sé%"f‘eﬂ’?ﬁf’?eﬁg?qrﬁ%t it

i s not (expaaased Bheacaideomait drophlng) axerel! & e f | tion
allows in_a si nglz fluid rmveﬁiérﬁg)(depressi on %ﬁmaéép?%eﬁﬁfgﬁ) o%’ he

admi ni stffigicwtrforte on the duterhelder totriggeathieyiicld nekdhhnisan 186, iPWoald éé}feaﬁ afety
shi el drlﬁ s{l_\e?;n Z 5 JUPJ Z004 W 01/60435 PCT/ GBA /00590 -5 Specifically,
the sp %g HHeRtione of ahavEipge pmter thet ovter dioddardnnershiche anmegemeak it s

v oy RGN B Blehing 1 15 e Bt aBe oilonanny astise Figgsmmaoitbe ahickhe
syrjgwgqng@{aﬁ%hl ‘ﬂ%g‘}ﬁ@%ﬁ{ﬁ)@m'@% be ﬁ)iffi gcglt or_inpossible to provide
exaCt netered doses O {oL'iey, may be avoudedfyy BI%S:FH éled;éfﬁ’&% intheye

o esencacird fefivd By e hORK befort S ERTIE SniI® AR ok Hdidet, Hometer, ' "°
det er misnelda lmyethy@ of hinkfdveire'of thddevibé &Y soniks ticﬁﬁzpli-E%%dlsagH &gnﬁ’é}?% di ng

the syringe barrel would substantially hinder this. order T event

umvant d8dtvauderdvent tie seleeandalistzibatior ofitie Isoliler/dhellabAd BEmeht M%ﬁéﬁ%ﬁ% s

provide? w th renovabl e safety neans conprising either a tearabl'e strip or

r emov atfil ATHA BYHIRED Gg HPeksed with iis I additionyribe abuital tthiggerhgasfetesifighi SmM 'S
n.result in_an i.njection being given to a patient, %

triﬂger é not. This ga

only f &P “?‘HB%SB} FHPEP%ﬁWrQ}Swmt?mafexqr@ngaf@wenﬁ@mg ondbe phungeeead tleamved,
at whi i e pl MUSt. retracted to 15 all qw the renoval of the
saf et y%%ﬁgmdﬁ "gngré@ggﬁé%emgi 1§ %S’HF 3]1{’5%’8“5 g vab of Hee peadle fiom the
Enbodi matik I 1 Nipy lhde A rnate saf et ans, whi ch
must 'beIiﬁ r e?rtog{euéﬁ %%Fgrfa'? %ﬁ%b?@.ﬂ?ﬁ%ﬁgﬁ’pr ,nagé{’t%nﬁﬁ@ywﬁqé@@gcﬁw\g]he
above pxists duing which hesdrek | i i 4 8

i nvention matk_esg use (see bgﬁgﬁﬂg %Q’@dﬁﬁgﬁ%%ﬁ%ﬁ@ glp&ﬁﬁi@@feﬂﬁﬁ ch

| ocked of the syrisigacAnothet désadedntagd estovasdired AthbOfR sphing extends to cover the

25  syringe barrel. This can be particularly problematic when injecting a patient since the

-7

contents of the syringe barrel‘ are no Jonger fully visible when the spring is extended,
despite the fact that it may be necessary to see them in order to ensure that a proper

dosage of medicament has been administered to a patient, Similarly the extended spﬁng

ks



prevent its further extension, as well as its retraction. US 5163923

ifistead requires additional tabs to achieve a simlar aim which c aMUW ﬂmq
adds unnecessary conplexity to the device. Al though not required in the
present iYHO&HE44EH, in certain enbodi nents additional engagetBGBOINBAYES ar e

al so provided to prevent the unwanted-gurther 25 extension of the outer
shield, thus nmaking the present invention nore nechanically resilient. In
addition, the design of the syringes of US 5163918 inevitably makes them

| ar ger ol e of the present invention. Wen the

pr ot ectIlgl\ggé%tecg@g&c}ﬁ%gwE}IQ?%OK&%%B%%@FFEOW hppgy bgaiscesssgp tos -~
16391 & dnF } ! s etlabo d . __covering a

subst antqng}rﬂgtgfﬁ? f%éﬁcﬁ’?é‘%tﬁé&gsg‘?‘g‘é@&ggégg‘@‘s"'Fﬁ‘? sﬁ)néagééerﬁhat in order to
cover a large needle, a lengthy protective sleeve and therefore a | engthy
syringe barrel is necessary. This can nmake the overall syringe sonewhat
unnecesBlzg facy thaatiyeshéeld meohiaaisty, inelndirig the Shistd, GPRNG At Fy et HNEBHAR;sHP fugd
patients. In contrast, when in its extended position the outer shie of

t he %r dlder museall ibsrerpyped tagethsy dpeanforexanipie Figlry 5 0BBBL9E6D83) npans i on
of the inge.barrel. This neans that t{he devices of the present invention
can be tgﬁéﬁhﬁgflf%ﬁéhﬂfié‘r@ﬂﬁ?}@ﬁpwbq Hn‘is'ﬁéifﬂbb’c]taﬁg‘i?-ng terms, the syringes of
US 516391 8 nust be nmanufactured and sold as 10 conplete itens. The present
invention allows for the manufacture of the syringe, optionally containing

a medi gange r t At actur. e safety shield

aTr r angerren'éﬁfe %uﬁgﬂ?mﬁbgie#%@%sﬁgqﬁ%ﬁ%&%%% .tﬁéllﬂ?esﬁ?rélfiﬁssf’fa I 36UL§ ock
ofy saf einglstfoebtamphrit htyieathar £ibndi sofi ' | r c f
('n"anuf a(ﬁmugr i (:8 corrp?e_t e d.gvi ces. Sin\r%’ I argF?/?mgﬁgmh@goﬁgﬁggﬁgfmégt?qen@géée&

pr el@ i |subgutanednshe withime masrovadepite riege!) in andkrith® ‘Compion 9slavbitiBd SAfeet

shi el ds as and when necessary. Overall this can allow for smaller stdcks of

conponéehfaret of Hasugeist cytthie thebpeasde ingtum caysingriisshe bowisifeasidivaumadaed f or

t he manuf act uring. proce to respqond rapidly to demand for any particul ar
pr oductP"S.Sr’m:‘/ fg,ﬁfg%gfa Rﬁerﬁ?éﬁ%%?f @Pé@%@ﬁﬂa@@am@@t-e&m&ma@@ shvigldsl4anfia63918
when a i IS, . e fll b cld ni.ci an, and thepn used with it -
the pr i%&égﬁﬁgéf‘l é gﬂéﬂn‘%)’ %’II %t(#\;\%g?g%{of“%e YRR IORE AL thrwiele of theiger |
meani Nghekinad i1 4 : j ' | [ngyi I ngd .u ant aj ni ng
i uner et AL L AN a0y STyl i BN gt v
extYendlegwder fthe netdlei dndnhe patieass sking i &Y | LA . .Lent
typically causes tissue darrapge. The prglslgrr%g llh%g“r}l:a%rggﬁﬁl%g}@ﬁ??@%t ment
of t he lpletalyeextendingdlanges rgiealB5oppmsite bne ancthen ey MWI@ﬂ%ihﬁﬁtﬁ ior
to draw ng nmedi canent into the syringe. The filled syringe Can then be
combi neg<hihay whegthe npedlgieatess mersémggweﬁangaa dret pesitiertidesmoh tiataliey a6 aber ed
to the c%%%aic?ﬁ;[é skin%ig tlJ_IUPJ 2004Hgi0t00 /60435 . PCT/GBA /00590 7

ey are para e plane of the surface of the skin). However,

(7 depressing the plunger (which may require a relatively large amount of force to be
20 exerted in a careful and controlled manner when injecting e.g. a solid medicament
formulation) can then prove to be difficult since the flanges are in an inconvenient
position. Users somctimes overcome this and gain a good grip on the flanges by rotating

the syringe by 90 degrees after the needle has entered the skin (i.e. so that the flanges are
perpendicular to the plane of the surface of the skin). However, the large bore and sharp

25 edges of the needle tip may cause the rotation to cut a "core" of tissue ’from the patient,

in the same fashion as a groundsman cuts a hole on a green on a, golf course. This is,

naturally, problematic and it is desirable to avoid it.



O her safety shield arrangenents include those of US 5201720, US; %7“{4& )
US 5855839, US 4850968 and those referenced by EP 0966983. Thus. 2t e‘ il ﬂﬂl*“;

present | w@pi/40a8s over conmes the prior art disadvantages anck,@legél%?goan 5
alternative and inproved safety shield,ystemfor syringes. Particular
advant ages of the present invention are that it is |ess bulky than prior

art devices, that the safety shield nmechanismis substantially | ess prone

to bein ' [ly triggered and is resilient to attenpts to force apart
hol der Mgiﬁfﬁ%gﬁsf%&arﬁﬁmsspleesa&twmygimgodmimn brtenyablegraféiarshalld. t hat
t he saf glt&()%@%l eltd rregthanj smis a tivrtgﬁl by the novement of the plunger rod
C..y' 10'98Y'1er '} AARSIHFIGNGS Signalieanit edtesintitadhat of thg eresent éhvergiod amah be
achi eve i r . the inj.ection process rather than as an
addi ti oﬂ?ﬁé Bua‘glc?reg%’ggi@lefb"%ﬁgﬁﬁg{%%}tageﬁ iEh altotrions hurthe PFsenGVERGORloes
not ext Bgarsi $aad; ' ... . Aceording to e present
I @Eﬁﬁ'ﬁﬁéé@dlkéﬁ(}fe&éﬁﬁ{gﬁg R&ufdi 91?? %fr{(gg gaggf ﬁorggp g fg‘t tgqﬁﬁ‘pta

I nvention there is provi autonati ca

syst m Shicldiamhinisng fion mgeusesaiccloalion brall alidssy ShAMORTRI Lol Il

i nner hol der havi ng proxi mal and di stal portion

i nt 0. whingtveswang vélich ege beechimvednwith tthel syfing@phaiges il froRPie heplh Qi JEe!
and distal portions, nounted outwards from said inner holder an el'ng
axialIyeﬁ§W§Eﬂé”FBﬂhﬁ$XQﬂgQasajd 20 i nner hol der between retracted and
extended positions; a spring positioned between a first detent on said

I nner hol der and a second detent on said outer shield, and urging said

outer st elefhg ;i e ption ai d, spri.n referably positioned
bet weent i FPHBE it B RRREE NG eiterfife Sl dnfobinitng retebind rsiten. -
det 80t WheBdh&vid? 18 W EdxtShied dhsitid thd r.:havi %ﬁ&leat one first.”
openi ng and sai déouter %m@&fbﬁg\éﬁiﬁgﬁa‘% gg??ﬁlgﬁgsxﬁggﬁﬂgfc B fsepring,; g
first staphimgrdiee.doehdband of a user or by snagging on clothing etc. The spring in the

' device of various embodiments of the present invention is always enclosed and so cannot

be interfered with.

15 The protective sleeve of US 5163918 is also provided with finger grips which are held
by a user. Their use means that the protective sleeve cannot extend over the needle until
after the user has released their grip on either the sleeve or the plunger. Doing this with
the needle in the patient could lead to sudden movement of the needle and tissue damage.
Therefore the needle can only safely be covered after it has been removed from the C“

20 patient, and is not doneT so until the user consciously lets go of the protective sleeve or
plungef, which can result in the needle being unnecessarily exposed. The present
invention provides an automatically operable shield system (i.e. which is operated as a
result of the of the plimger rod being fully depressed and without any additional
intervention from the user) which covers the needle as it is withdrawn from the patient,

25 ensuring that it is not exposed. The. automatically operable system of the present
_invention allows in a single lﬂuid movement (depression of a plunger rod) both the

administration of a medicament to a patient and the operation of the safety shield system.



d
retracted position; ~ 5 J17~.~ 2004 WD 01/ 60435 _g_ PCT/ GBO / 005900 sHjd 2004
i nner holger ing distal to said first opening at |east LI

i ndent at i‘gﬁ,wgtg?% first stop nmenber being engageable with Igé;ﬁﬁﬁwoié 0

i ndent ati on when said outer shield isin said extended position; and a

trigger positioned wthin said inner holder and axially novable relative to
said inner holder such that it can contact said first stop nmenber when it

i s engagmatifidally. gl shringnmed aperiend tiengrotdction aR@ee %@bﬂmfe'deéale%x@almff
fromsaid first opening, allowng said spring to nove said outer shield to

sai d exthersysiagpbsitel.ohs disCusiedi abgws, tiwisar disadvantygesinpe isedy danaggener al |y
cylindrical portion, known as a barrel, a needle or other piercing or

connect PRl cAnshsan hisdenyiewinrg obthe contents ofithe syrnrgebarrelnandithersfoonitanay

enonpedtitioher BREssNE fon vk Srash Biiitd dpsasias ThidiRgBeisoln G s or
. f ' . T . . bl d I,
or ' AP ol derds B B¢ ltmirlidr O BbARY i TR BRe e RS TP KAk Pequlte b

sl i dabl LRl AN | hich it can
cont ai rcdy ohoe (UreRRG 6 I Gt R PG Bhee) baR B2 bl dkfiiloy

medi caneye{ biosh dxfrel el aftbe irgotiumtTieakpon®bec iy saf §§'ﬂn%é] bﬁﬂl'rgl Woriem may
additionally conprise a syringe 20 conprising a barrel,” a heedl e, a piston
and a plubstpeiialipdimdarablse within said barrel, said plunger rod having a
protrusion, said syringe being operationally coupled to said trigger such
that nmovement of said plunger rod protrusion to contact said trigger causes

] t of id fi. t enber  f id first i ng, allow
sai [0 5yffh ST I REDEL 4Pt QlncEdnToE PTthe salFascmeshumiamy by plusiger f Uhe
first It d desi.red. t he i .hol d
and out SOgnedt B NFAET B ORI SR Fort g ekl 2 SFmetle Risimonr
and outer shret t° ¥or’ et 5 EARD R O,
e e R e R R

spri ng Tislen keyplt inemanidtiby beihg gvéeto 8 padd, ahlydo thd SMSician ¢ 0435
-9 25 JU'V 2004 PCT/ GB01/ OOSg‘ggnd forbt he spr?ﬁ% not to 1ea>1<]t g\r@(gﬂ\l/{g? t he

syr i ngethp safety means hasheot heen rempwed, tiveiidh peiritithe phuret ende Be pegadtedto

en;gag_eabl e wth said first opening when said outer shield is in saig

15 allow the removal of the safety means. This may cause discomfort and trauma to the
patient. Embodiments of the present invention provide alternate safety means which must

be removed prior to movement of the plunger, therefore avoiding the above problem.

§ i
-

Fl

Furthermore, the locking mechanism of the present invention makes use (see below) of

20 the outer shield stop member which locked it in place in the retracted position both to
prevent its further extension, as well as its retraction. US 5163918 instead requires

s additional tabs to achieve a similar aim, which clearly adds unnecessary complexity to
the device. Although not required in the present invention, in certain embodiments
additional engagement means are also provided to prevent the unwanted further

25  extension of the outer shield, thus making the present invention more mechanically

resilient.

In addition, the design of the syringes of US 5163918 inevitably makes them larger

(inore lengthy) than those of the present invention. When the protective sleeve of US



Springs used in the systens of the present invention are typical Iy but not

necessarily) 5 coil springs, and a person skilled in the art wll
of alterngio ygseasy i Ngs whi ch nay be used in the invention. [ﬁ;%@il{olg%? d

person will also be aware of variants of coiled springs, suc red
coil springs and coil springs with varivable coiling along their |ength,
which are equally useful in the present invention. (~ - \ 10 Al so provided

according to the present invention is an autonmatically operable safety
shield §3§3%}ﬂ isqunped & mgextandad powito,dnRies iCG%rﬁl%J@Eﬁl?étantf’aI@%?ﬁbﬁofgw

pi ston and a BI unger. rod novable within said barrel, said plunger ro

havi ng &YpR8t PagEbnl hiameansethahin aedertiaviongr priegenededin)ch Bngtia) pRAEEHRNS
and defiring ag %5 ?nclo?ure intq which said syringe may be inserted; an
outer sh%EVH RIVPATIBIX 1SRN firiaee barrehir peashsary nbbist o makedhe svera
sai d i npg; I Ing ax ally novabl e . rel ative to said i nner hol der
bet ween Qﬂ??ﬁ%&@g @%g ugﬁéceega%r&ygggé/et zfnéin‘él?w!?l‘i‘b @A disdEs eamprusemangento
first dpgtiehisdeh &l s . a 20 second. di.stal detent on
sai d ouPerl shi el gﬂ%hgﬁgt ’ iﬁféﬁnéﬂg% 8;2%%}@%4 p?ﬁﬁl&ndﬁpoo ter c?géﬁj‘fleq\‘ﬁg@ PESeR| on;
sai d i nireveniohdgriefiasovegingta tdasiel stz Hols) ' uter shield
havi ng at | east one fi rstgstop rreenbgﬁwgg@gafpﬁgﬂdﬁs?%@%@%%%g%&s

engageabicansthat thaddvices of thapsreiag inheiticiaéh B36MAIISNHR] Soks bﬁ\/e[?ﬁ‘érﬂ 25
retracted position; said inner holder having distal to said Flrs opéni ng
at | east one first indentation, said first stop nenber bei ng engageabl e
with sajd fi rft i ndentatit?ln when sajd outer shield is in said extended
pOSi i o#‘ﬂ mapjjtactuning terms, the syringes of US 5163918 must be manufactured and sold as
10 complete items. The present invention allows for the manufacture of the syringe,
optionally containing a medicament, separately from the manufacture of the safety shield
arrangement, the two being subsequently combined. This means that a stock of safety
shields can be prepared without needing to incur the costs of manufacturing complete
devices. Similarly, a wide range of syringes pre-filled with medicaments can be kept, and
15 combined with safety shields as and when necessary. Overall this can allow for smaller
stocks of components to be kept (thereby saving money for the manufacturer) and for the

manufacturing process to respond rapidly to demand for any particular product.

The present invention also provides the advantage over US 5163918 when a syringe is

20 tobe ﬁl_led by a clinician and then used with it - the prior art device only allows for the
partial movement of the plunger, meaning that when filling the syringe it will inevitably

. end up containing air which must subsequently be removed. This removal of air can be
extremely difficult, if ﬁot impossible, and injecting air into a patient typically causes
tissue damage. The present invention allows full movement of the plunger in the syringe

25 barrel, and so air can be expelled prior to drawing medicament into the syringe. The

filled syringe can then be combined with a safety shield arrangement and the medicament
administered to the patient. |

JhiNe2804,

O



2 5 JUG3 .200# WO 01/60435 PCT/GBA /00590 -10 said syringe being ,
operationally coupled to said inner holder and outer shield such tﬁaﬁ dMNaQMM
novenent_of said plunger rod protrusion relative to said inner hol der

causes s PIO#Ager rod protrusion to contact said first ECHFBRAREP when

it is engaged with said first 5 openiig and di sengage said first stop

menber fromsaid first opening, allowing said spring to nove said outer
shield to said extended position. In order to prevent unwanted novenent of

the syﬁwsﬂe%gﬁrela%anggmw iﬁggsdwos%eoé%sors%g%@' g 52?1%{ efg clip

removably secu to the rtion sai d pl unger 'rod exXpose rom’said

barrel 5888889, h38 4850968 ahd Mhoseatibrondsadsy EP@96698Pr event ed when said safety
clipis secured to said plunger rod. Sai'd outer shield and i nner hol der may

have, respectively, proximl and distal abutnent 15 surfaces in opposing
rel ati onshiP to one another, which can engage one another to prevent
novenedfuss theapresent drvegtios| evasegons the priex taeh disadparyagésoand Frevidesan

hol der f;\nd quter .shield may be o an¥ d?,si red shgﬁe., For exanple, they may
be of AUGBABYEPRY ITPraved sately shikidy/stam tessimpiees oraticulariadyaniages obhe

] P T P I OAS 506° LA Al
Cr S, B TkbeRE 1AV o USEh) ERRURA RO frer

or rot _aﬁaﬁf)fs?ﬂoafdrd@apm%@ﬁi@%ﬁweld%f eﬁmﬁﬁl@-ba@kerﬁﬁgrférde@ﬁ Hﬁese)&ﬂ%ﬁe t hat
are slightly tapered, for exanple by at least 0.5 degrees. 25 The I nner
(ho! der barrel, tht ¢he safew shieldymedhanisheiscatisated byate amvemdne ofitie sluhpei fod

rel ative rotation by providing guide neans for their axial novenent. Quide
medfs Hmber thre byessvraexariag anthesyringe harrehand canibgachiavédas anuntagralhi el d.

For exanple, the first sto ers may slide al ong a groove on the inner

ol der PRGNS tianroge SRthen Hancrs Ameddyianab QRCEYo RS IhgbHREATIous

PCT/ GB -1 roximal abut t surface may be gui ded towards the

i nner %{bﬁ:@?xﬁ%ﬂgﬂiﬁﬁ é%éﬁ@( %tmg%ﬁ@egu%taﬂ lﬁﬁ%BVé@ﬁsg'ﬁ'élgS Y\Ehi eld. The
~inner holder an/or outer shield may each be fornmed as a single piece, or

may be 5 constructed fromnore that one piece. Such construction will be

readi | ARDEEREND the pRedet fitventivh!ther ik prévidedah- addrhaBBNIBAbpEAblO{att

present invention provide the distinct advantage over the prior art of it
beiltg shieldreysteranfor obe whth pbyrings, saiddsafetsitshield spstemoforapdsinghe syri nge
barrel, which ~~~ 10 enables the spring to nove the shield to the extended
position. Thi's ian dpperc hplder thavipg girexiomlvinst distale ppitiomgeand atefining winl y
depressed and the contents of, the syringe have been expel|ed and e.qg.
injected into a pati eFHC'OE 1Eﬁ°s‘¥h’§§gsé mﬁlé%ﬁm%ftﬂ%it;op menber from

e L%, open ng e O SN NGE s 4 5 S 5o RS
LR Bunger 15 5o 2 BORS e S bRTIR RARRL 3R
hagoan axial extensi ofhnehhélier betedn R iat1A%Rd dx@éhdddspddpieRssed, contacts
the first a spring positioned between a first detent on said inner holder and a second
detcnt on said outer shield, and urging said outer shield to its
extended position, said spring preferably positioned between a first
distal detent on said inner holder and a second distal detent on said
25 outer shield;
said inner holder having at least one first opeﬁing and said outer shield
having at least one first stop member, said first stop member being

engageable with said first opening when said outer shield is in said

retracted position;



( stop nenber. Alternatively, the plunger rod may for exanple be @r m@gdz
with a thunb 20 stop and an additional protrusion which, when the plf rﬂgli

rod i s depresl@dis contacts the first stop nenber. Indirect Pq-_qﬁgﬁg;o gRy be
achi eved by any arrangenent which can mruni cat e novenent cause lgy t he ‘

pl unger rod (or plunger rod protrusion) to the first stop nenber. The exact
25 nature of the arrangenent will depend on the construction of the plunger
rod. For exanple a.pl.un eL od may have a thunb stop which; when the

pl unger rod is deﬁ?ﬂ‘is‘%gﬁ 8{51%4@("@& digtab o sailubinstaspesdng dtrlieggesne lfpsat ed
wi thin the inner hol der V\A}:a h iq%écﬁ rn contacts the first stop nenber and
causes its di sengagerrelﬁ‘fje? ﬁﬂ?’t ﬁ%fopdaembﬁgbemgzngagml@m 00 Tir610435
PCT/ GO /00590 ' -12 T LI er .be | ackably engageable with
the first indentati on.lnﬁ%’ﬁt?rgéﬁﬁrlg?g‘gsg{&eﬂ%e? f’[ﬂg?t‘/j ’Fﬁ'&lé@#%&c’ﬁt@ym%?&fmwwxi al

moverent, both diétr@ége@%sﬁfdﬂéh!ﬂthin%%(i)cf B@lﬁ#ﬁﬂé{%{l‘ﬁ?ﬁfﬁléffﬁ%ﬁ@fe 1Ivre]:e

i nner holder is preventéd. The inner I'rs

repl &ced by any ot her tarsaihgatee holdsr S¥ERMSat if &4n @@\}ﬂg&lsgj@ﬁ?%%{téﬁl%@%&enber

5 such as an escarpnent of frustoconical portion rchin

rel ati ve novenent of twken itrierengmgﬂ:tbwimruiicbﬁmro?ﬁﬁir%! dhd @i's&ﬁ%&#fkgﬁ@?ir
e fi

prevention of any axial nmovenent is preferred. rst dis eten%t may
protrude outwardiy frc¥eR membesdrom sidelirst apehinpealkeringdaidsgsting & niskent

may protrude inwardly fr mtheh.o er shield. The syringe maybe retained
within the inner hol desfuchtSW @&W?&F@nﬁﬁ@ﬁg.ﬂﬂpar exanple, in order to
ensure the correct positioning of the syringe relative to the inner hol der
the syringe nmay abut an inner hol der detent, for exanple an upper surface (\

of # 1Syrinsrardetdifiril doriprieat . | so be advant ageous to ‘-~
provi de%gi}%naﬁer hol dlglr wl%r?\ge?yﬁ an%%‘@%?a&%%@%@&ﬁé% ¥yt g’@“ﬁhd

r et ai ni ageddie os pitien piercifigror @san®dtts é18fehP | barrel may
be designed so that 'gheygnake an iﬁgterfereﬁrﬁéfﬁ%%@gfﬁg%ﬂcﬁn&a

i nser t diStoRtas stapper plidablynpositonathvithivethe darrelToy plingemicds &;I‘C]ﬁcagpéﬂg“;g jon of
substantiﬁl force, fqr exanple of at |east 50N, nore particularly east
70- 80N With 1be Rister sugh that movemant 9& theplungenriddauges moveaidng of eledpision. t O

t he innﬁrl Htg%(ﬂgr The use qﬁ an interfergnce fit (also referred to as a
frictioh Fi BUPAPR LNRYAbX sgeyrsd tthe parrel, or it may be lesmianemtly secirbé
syrisngeg b5 eal .portions formed in the 25 inner hol der
o L e e e bR b R B RIS 5% iy bk e ronimal he
sSyri ngemb o &y sl if | . i I vided.in the form of
finger g'riggg? al | o ng forlitcﬁg%gi/}@ﬁg@%g%hg?&sayhgﬁ r%ﬁr@?&”@*@“?ﬁbn

t hose qs:s&ticbmixpv.d]tuhailytmd&idaﬁmt@@lxﬁdmaef ore for the safety shield
arrangenent to be snmaller. It may of course be desirable 2 5 ~r~ zood4 WO

01/ 60435 PCT/&BA /00590 -13 to retain at least a small flange sinply to aid
in the ni pul atjcgﬁyof the syringe barrel during the manufacture of the

syr i nge’ Mpariomaicaty prerable sateds shisid pysséiml mey adiitionghy .confysriseka k{@fgper sow
W I% becohﬁg_'il.i ar,wth a nﬁgber . of g‘nﬁqt‘eri als suitable for the 5 constructi oh-
of 1he S8 sing ¢ el ficeAle; g piston and a plinger rodmoushlc avitlin saidrtaivtel, sahe
mat er i j LGi-ent ear t.o al.low t.he contents or |abel of a syringe
i nsert ?éu?%:trgkl{l g | En%eérxﬁ'g%@g’r Sat“g SB’@“%‘?“@%& opgiationsiheconpled teseid tniggede:
pol yst whehethaimgkhvd y. tyrene copol yners,
pol ycar bonat es, polnfléei‘lttﬁg g%E}I %ﬁ%ﬁggﬁ‘gﬁ§%¥glﬁ’é| fé’n%%‘?‘agwé%ggu‘tgg@riq@ses
copol yrdsengagément ofaaid fi65OpInembEr ASmMEARd ffst Q)Bg_ﬁﬁlg,cﬁi)o%ﬂlegsstalec{ Sp[%'i\rl?g0 %
~ move said outer shield to said extended position.
25

'_l"hc. first and second detents may be positioned as desired on the inner holder and outer

shield, for example at their distal or proximal ends. However, the positioning of the first

and second detents at the distal portions of the inner holder and outer shield is most

preferred since this allows the spring to be kept covered by the outer shield at all times,



10 [copol yester made fromterephthalic acid (or dimethyl terephthal gtg@w

et hyl ene glycol and 1,4 cycl ohaxanedi net hanol], and acryloniirile buta i e?ﬂ@’f
styrene WOUBI60438r (ABS). A particularly preferred materi aPCE4BOYE589 ( RTM
copol yester DNOO3 (Eastnman Chem cal C9npany). Al so useful are MABS (et hyl
met hacrylate / acrylonitrile / butadiene / styrene copolyner, grade Terl ux
2812 TR (RTM ). Pol ycarbonates include Lexan (RTM 15 GR 1210 and Lexan

124R-1 ic.ol efine sin._copol rs.incl ude Topa RTM 60| 3. X5. For
sorm. afl Frdft e fot RieER) By faBE sYBBES vAELAERRBRE I S SRl R be
suppl i =) nhitridansterile state. The skilled person will be famliar
wth tﬁgeéliegﬁrlf(? Pts)géstu?’gh of 20 pharnmaceutical devices and the nethods for the
sterilisation of such devices, for exanple using heat, gaseous techniques

. or gamma irradiation. The physical properties of materials used in the
const r Bptingnusdd methesysteais ofthepressan inventiontare oygiosllys (lnutindt sietéwarilyd
required to be not substantially affected by the sterilisation. For

-exafpl egil spriagireandaa peisenskilled g dieiart wall iberavare od sdtemeativensproggsorhishr ess
-fractures or change the material .from being 2 | ear to bei ng opaque. A

pr ef er PRY biratshe d s inyention.i Kia skalle era@vwgléggefbet%ﬁarsp&v@ﬁ@ntsmfmlﬁen is
gamma- i rkadi ati,on. HOV\B(?/GI’ gamm-i(rlragi ation _cgn_induce cﬁangg}s i ’ﬂ 1 he

col our SR JUE 88 FReLrG pU sRRaes aRd £PU SPEings wvith vedadle coiling along theywac i
mat er i : glaﬁrl‘g% [<at. b of Eastar (RTM copol yester
DNOO3 gérnggh\cc@gggu %E%g’a\gﬁ%o col 5%%&51?&1&%%1{6@3%0' does not substantially
af fect the physical properties 2 5 JUN 200e WO 01/60435 PCT/ GB01/ 00590 -
¢4 of the material. Thus, a preferred material for devices of the present
FAdént iAdso providéd ecéading o the prtemninsynganivan authaidally operbolet @afety RTM
copol yester DNOO3. The syringe barrel may be constructed from

pol ypr elpgldesysternl canprsingel y, the syringe 5 barrel may be divided into a
_nunber of sections.. For example L]t may coag:ri se upper and | ower portions

made of high derfsHERESSOMMERE & hgEeh AJICRALE, A BIStomARd 2 Plunger shmoneble
section, for exanple ¢ risi ass; or _pol yst.yrene. The |.ower portion nmay
-engage the inner hol d‘gﬁﬁpnrmd?ﬁg%r;g&deﬁpnggﬁ Vﬁ%%al?éoﬁrgﬂggd to provide a
magni fi ed vi ew therC t SV i r . t of
syringe barrel so%law né ﬁ@h?flgﬁdgg{sg g’?&?%c%@eg@éel Ebglnoéngsﬁﬁq P#eéﬁfﬁ_ﬁignhol der
~mayshe arranged such éﬂb@ésdrb%tbﬁﬁﬁibh%ﬁi@%ﬁ%ﬁn@ﬁbé%se@@d% to mnimse the
possibility of accidental disengagenent of the first stop nenber and first
~openi ng by e.g. di oyershielddidving prmtiinad ndadistab ondons) srotmgtdd icutwatdze

i nner holder, and the syringe pl ungler rod may 15 have a flange with a
protrusion, for exanpiremasaidxnnet holdevand being woallymovdbde relatien te kaid

pl unger rod is depressed,. p ssgs around the ouytside, of the syringe barrel
and contacts; "either @PP@B?)%F FIWesa, Tetracted andcxtendegipasité®nSienber to cause

its di t. Th ' [ the | . hol d d oyt
Shiel (1o a1 vk SRS PSR! GHPEER AL o et Sl e o RT 4P g  or

th rovi sion of at | r i i - ot i .on- . a
fo?ggr grip,. for exan%% éh%ﬁﬁ%%r%géngk) hé%@ﬁugé}g’lhne(rlfga ngn%rgﬁ#%érh&le@g[%ﬁggﬁ
extendi ng at | east stmeﬁmgbsi @ﬂ}] around the whole of the
circtunference of the proximal end of the inner holder. This still allows

even | arge bore swédhes hcldbehavingratdeast nine fxrspapering &id saidangéreshblidch
does not cause coring. This is 25 particularly useful since it enables the
user to readily hol d hasng ahkeastenedrst stopanember tspidfirgh stipt membeabdingl | ows
hand positions to be changed without losing the grip required for a
satisfactory injecti ophgageableidysald firglenening when saist owar shieldqis in gaidnge

| an(ast he possi bl e COI‘III_’IC a\é@édcgosrﬁigxgl;t resul t. _

said inner hoider having distal to said first opening at least one first

indentation, said first stop member being engageable with said first

indentation when said outer shield is in said extended position; and



~ ~ ~u~ 200 WD 0l /60435. PCT/ GB01/ 00590 -15 The outer shield (rat?r‘;ﬁr Jgﬁé?%i'
the inner_holder) may be free (i.e. it may not have) at its proxinal d Uf
radially WO U fe0¢ g protrusions, such as tabs or a flange, ®s¥aiBoe/oesd0a
finger grip. ~ The syringes used with ¥he present invention may be used
with |iquids, suspensions such as mcroparticle fornmulations or solid

medi canent fornulations (also referred to as depots) to be injected

subcut aneously. QUENGIM i s requi,re that the syringe piston
extends through the B%%%Pb@%zoﬁ%?ﬁ%@%&ﬁﬁsdtt8 S@f@mrthﬁﬁ ertansl suterd
medi canment fornul ati orhhag seeBNh¥hakiay d the syringe. The
protrudi ng piston can act to 10 essen ‘?ﬁ‘?@%@%‘%@%@%‘&eaﬁ: r%‘f%&%“?lf’nthe
needl e is exposed for relyiveaasait irmed holdes dagiai Bid b3 LRl LS
extended position by for exanple ensuring that t%é gle%&gegg%%%ﬁ 8 ¥ od
cannot be pul | ed back contact iserdefiot estqy ecnalserawhisituls @dditd YRal s%jﬂf ﬁ{s\ﬁ
feature. Exanples of microparticle fornmulations which may be used w th
i nvehtion i ncl ude t he °P&BiRgoRNd digengaggasaid clist fsbopnrhamben o' @fid (LM -
Exanpl es of solid 15 nedi carreaﬂts .Whi ch, may be used with the present

i nvention include the °§6%82eBIAVARSSRIG sPTINE 40 inapve shiddentef REMId tShaid nner
body may additionally SRR ! 0l unger rod retaining neans, which prevents
( _ _," backwards m)veemant E%?)Sglﬁo “plunger rod when it is at |east al nost
at its forwardnost 20 position. As mentioned above, the plunger rod is

sli dablde bd(iatween an extended position and a forwardnost position. At its

f or war dmesderto gir¢vem uhhantdduneeEmeRto CRABSS 5 ' t. of the. first
stop menmber, fromthe first indentation, ZS?@H%?%}@%@E?@%E@%H%mayebe
f ortar dwesided vyt a safep cliphieatoviably scdesi toahé ?oﬁibnrﬁtsaid'lpﬁlﬁgeﬂlou Ledpd
al t hou it al so be desirable to retain the plunger rod at a position

al nost MR PRFelaughdRat mevement:ofpaid phingex rorhiseprehented Wlﬁﬁrsaicpgafetay

ret ai ni . canprise a . defl ectabl e nenber or nenbers, for exdnple a
frust Og@%ﬂﬁ@@;&i@ﬁ@@ﬁﬁw@r@q. escar pnent or socal led slip back prevention
teeth, in the inner holder which allows the plunger rod to be depressed

past an upper' (i.e. proximal) inclined surface (typically, by elastically

2 5 JUSaid i i -.16, def or.m it whi ch
provi des?,1 aallﬁgl\‘/j\fg}ly(ﬁi nglﬁgié@?cglﬁjgra ??rg‘?f&é %%}C}légg, ﬁ%ﬂ%‘%&@éiﬁ?ﬁ%@ﬁﬁ%ﬁﬂ of

t hd Spl anrfaces ol oppbsiag aekionskip @L6n@ r | el dvant.ages to
the i nvention. F??stl%, in var:pous 5 ﬂ?ﬁ’n&ﬁé%mg&%hggg%yﬁﬁﬁ%h}& to
parti c@F%Melﬂ?HtQY@QEnt\/I@ifGtidumﬂeleshjeldd)dytohgggre;&@l@q%m(ﬁ@t e novenent of the
plunger rod to the first stop nenber, the plunger rod retaining nenber can
make it nore difficult to accidentally (or intentionally) force the

di seng the first stop nepber. fromthe first indentation by e.g.
jammin (’gﬁlg irm;l‘géé J@ﬁﬁl?{ta&dt%ebﬁﬂeﬁd?%ggﬁg% dlesirné sipnen for examphe) théyhmaiynner
body t 1 B by_10 reducing.the size of the gap.
Secondlgs @?ﬁ?g&gga%%ﬂﬂggg Elﬁ%y ﬁ'd%%ﬁ@ fa ‘E)ﬁg’ ey Srnediaviyg h@%@utmren 3
us@0 abfbst-RectivH @bnidA oG ) . Si,t 1.0 sufficient_

mechani cal damag(gi_s catgeefgﬁfg??%ge@gg%{aﬁg}ﬁ%%c(?'ﬁgflert)ﬁgk%@@@’dé'hﬁéymd% abl e
to novmadyduvetaawdligtical tfoss-section. This may be particularly useful in ensuring that the
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. inner holder and outer shield cannot be put together in an incorrect arrangement, or
rotated relative to one another during use. Cylinders include those that are slightly
~ tapered, for example by at least 0.5 degrees.
25
The inner holder and outer shield may also be constructed so as to avoid their relative
rotation by providing guide means for their axial movement. Guide means may take the
form of grooves in the inner holder and/or outer shield. For example, the first stop

members may slide along a groove on the inner holder. Similarly, the outer shield



retracted position, the first stop nenmber will not be able to re-éﬁgggﬁ Qmﬁ
frrst indentation and therefore the outer shield wll always be urged by

the spri nyodaeedssowards its 15 extended position. The arrapgeipiodsby t he
spring with the first and second distgh detents of the inner holder and
outer shield neans that when extended the spring covers an area fromthe

i nner holder first distal detent to the outer shield second distal detent,
i.e. the spri does not, ' ~0 ex%and to cover the syringe barrel. Therefore,

rin . . "

when t HEOKHRE: Thgmet sugfagg daay, peaguideh ippatsdatthavneer bolder distal gnssicht e
even af nsion of the outer shield to view the contents of the inner
hol der ﬁl?n%ﬁ%ﬁ&%% A tﬁlﬁémged' I8 medi cament fornul ations the conplete
expul sion of the contents of the syringe may be readily confirned at any
time. 25 The fact that the spring does not extend to cover the syringe

barrel Fesinrer ®oldgSarl GCotRe kel @AYANEAHEHL @%Pﬁ? gi;]dlgrl]% pff‘fs::gp §It; p?@”@c? e the

syriéﬂge barrel, such damage bei ng a’recogni t

whi ¢h fooasurectet iromarnesd that ese hiecey Sack toastnaddint w | er
when e.g. using a syringe havi triljg@a gl ass barrefldlln(sielgeﬁ‘z(l)?édgI aﬁéﬁdggﬁg%%%%B
col um Prriamiddlladimtheart. - v ~ ~ JUly 2004 WD 01 /60435 PCT/ GBA / 00590
-17 In order to ensure that the squeezing of the shield system by a user
does not prevent it fromworking, the inner holder nmay be provided with a
i.d section of the inner
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glrjf\?\/graogiﬁn?nlj\ihmr ext i;ihggtf;lrlogel erz,%l;ﬁe o\L?It er snhir’lg{ld,sl .pégalg&%ﬂieng
first stop' nenber V\hrpgﬁngéﬂngaged vvi:?h ﬁle abﬁ?ﬁgﬁ%ﬂg?g%«?k*%@ﬁé\g
openi nfeen sxpeled andcest injeofedi ino pi patierit. Thiesdibavmpement dfthie PRsP sty

engagenent ﬁi%&[{e%gs that if an attenpt is made, either accidentally or
i nt ent MEHRPFLfromdhg fiss apsging may berashieved pithertyedireon dofitacsof ophmigagrdiy

pullin t he ill in fact engage one another nore strongly than
bef or e%én%ﬁ%g&g@ W%ﬁf%@%ﬁ“ﬁaﬁ’ﬁa PIRY am indirect gpEmumunigatien ofithe plengercki ng
i N 18t hepd BEdtAls Ei,em: ' exanpl e have flexible stop nenbers -
whi ch di sgn%t%sé%gén t egﬁéﬁgﬁ i(}%%&lgﬁr'suffi cient force. The invention wl|

be further apparent fromthe followi ng description together with the
drawi ngs of the acconpanying Fi gures which show, by way of exanple only,

one folhrD cohtaaiedy belackiededty 6.t pROAdINL MBGRIRN- rof with S Iy S8
Figure 1 shows a side view of a safety shield and Syringe arrangemenip of

t he i nydHeh bas amaxinhertemsion whicks vindhe phirtger rat isalebessed Tohtals thaFirki gur e
2 shows, a sgﬁ)i on on || neIr MM of Figure.l; Figure 3 shows a side view ofthe.

(‘la:Et..r ang PP cHper Aligraativelythe sodiay| foy exasopledd provideghwih adhgimbes;
I Gur e a,section on.line.N-N.of Figure 3; Figure 5 shows a side
U g\% c Ffbgﬁ&%@eﬂd@%ﬁ’% Protrusjgs U’%ﬂgé pdien the %!Ijunger rod 1sgdepressed, contacts the

first stop member. :

Indirect contact may be achieved by any arrangement which can communicate movement
caused by the plunger rod (or plunger rod protrusion) to the first stop member. The exact

25 nature of the arrangement will depend on the construction of the plunger rod. For
' example a plunger rod may haye a thumb stop which, when the plunger rod is depressed,
contacts a member (such as said trigger) located within the inner holder which in turn

contacts the first stop member and causes its disengagement from the first opening.



line CGC of Figure 5;Figure 7shows a section on |line DD of Figu

8shows a ¥W&Ya#5on | i ne E-E of Figure 5;Figure 9shows a cptTAYSN/opieeW
along line A-A of Figure 5;Figure 10shpws a side view of the inner hol der

of Figure 5, havingbeen axially rotated through 90 degrees; Figure 1llshows a
section on line B-B of Figure 10; Figure 12shows a side view of an outer

shi el d; i tionm gn,line K-K of Ejgure 12;Figure 1l4shows a
cut - ava Noi 5 SRR ERE AR} bETockAnly Engsseblsvithbe sneindonatony Towayr | he
outer shh @k o ; ' : ' rotated through 90 degrees,;
Figur e Ted e AredEnAo LA h AR b Remdnr, 8o Ghtak i plowsnat; oline
16showsouatee shichddlativew Mednfied hal@eS: ' 15 Fi 17shows a side
view of a trigger;Figure 18shows aesesgqlﬁagﬁlﬁgg'urﬁ%ﬁ?hgkﬁe?ﬂr Ulngeli Uelgur e
19showsmayttepreplaced bf anh etherigeapeakntoomeans foFbeithsic: ﬁ‘ﬁﬁh@t}&r gctive
view of a_safety shield and syri ngearrangenent, sho I nore alt in
Fi gu? esSueh aszm essarpsnenttiog firust@ostmahportiqrawhicll nfibitsttha veItipE HSPRThEM VI eW
of a saf et%l sh#leljfiand s‘gl nge, arrangenent of the present invention, the
out er shit¥ EnEBhRIer And; Qutgs, fhisih Rlthosehi the prevantion o imnaxial movémentely of
the ar L&@q&g@&t of Figure 1 in theextended position;Figure 23shows a
section.on Iine B-B of Figure 22;Figure 24shows a side view of the.
arrangenment of Figure 1 in theextended. position;Figure 25shows a section on
line C-C of Figure 24; ~ 5 JUN 2p04 WD 01/60435 -19 Figure 26 Figure 27
Fi gur e 2Be Pz &8 /d2859 ' : saf ety ,shi el d, and
S pYSinae B&Warmf)ﬁftﬂlﬁﬂf th @ﬁglp @ﬁlidg, Oz?ncg%\%ecgnd

syringe arrangenment prior t0 extension o e saf

s

25 JU ~ .200 PCT/ GBd)bbS% ' -18 5 10 15 2.0 25 Figure 6shows agg)eg{j&égﬂ

L4

sectl ondistal ideteat Gy miotiitidg unwatly f1018\WEe dutek dRield.ew of the arrangenment of (_

Figure 26; 5 Figure 29 shows a section on |line B-B of Figure 28; Figure 30
shows a section through an alternate enbodi nent of the present invention,
gener al ,h){ egui valent to that shown in Figure 25; and
€ Syrimge may _be retained within the inner holder by any appropriate means. For
example, in order to ensure the correct positioning of the syringe relative to the inner
holder the syringe may abut an inner holder detent, for exampie an upper surface of an
15 inner holder first distal flange. It may also be advantageous to provide the inner holder
with syringe engagement means for engaging and retaining the syringe. For example, the
inner holder and syringe barrel may be designed so that they make an interference fit, the

syringe once inserted into the inner holder only being removable with the application of

substgntial force, for example of at Ieast 50N, more particularly at least 70-80N or 100N. {

20

Thus the syringe may be axially immovable relative to the inner holder.

~ The use of an interference fit (also referred to as a friction fit) obviates the need for other

~ retaining mechanisms for the syringe, for example frustoconical portions formed in the

25 immer holder to retain the syringe within a certain area. This in turn means that the syringe
peed not have any flanges as are typicglly provided in the form of finger grips, allowing

for the syringe to be of smaller dimensions than those used in prior art devices and

therefore for the safety shield arrangement to be smaller. It may of course be desirable

o
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Figure 31 shows an alternate section through the arrangenent of Fi ggr ﬁg}i‘o
30, generally equivalent to that shown in Figure 4. Exanple 1 In a“# { 2004
enbodi e afety shield and syringe arrangenent 10 of the present |I 5
i nventi ogﬁgé)trlr)éﬁ?'ges i nner hol der 20, outer shield 30, netaPCHGEPVYSN ng 40,
trigger 50 and syringe 60. Inner hol ddB-20 is constructed from Eastar (RTM
copol yester DNOO3 (Eastman Chem cal Conpany) and is of an el ongate,
generally cylindrical shape, defining 20 encl osure 70, and has inner hol der

pr oxi neto netain iaoitea80a anall fasre fiaigleko didi i ?'ﬁ% 0
defining end openings. Pr oiliegrral ;%gfti on égﬂh\fmﬁggﬂrl\l?gt[hct)%glr S g%ﬁgb%tgigje orm
mout h 1duringhicahanufadsiee of thyr syeg, partichiarheindthefcase U grofillaUinksd. 1 S
substantially rigid such that pressure exerted by a user does not” reduce
its dianmeter and hinder the operation of the safety shield arrangenent 10

and th ex sj on_of oute shield ,30. Muth 111 has radially outwardly
ext endiuﬁlée fsﬁ‘ﬁﬂe PEE“G’W‘@ hé‘? ﬁgﬁggal‘aé’f@ &s NEMpeh gty materials ssuitghie gor alsy

ipul ati . t t the.distal d of
mouth 1 leiitn G e REETERlack An P plE et O MeSiiafte. Pactsrably fha maieriahing
havi idi i f i i i kcal i . 140
b oVl g g ey cRto Wlon e Sontbl or 1961 GL4 SUARRY HEBrelinla, Beingir
Ext endi addaxtb delwewled tSali i P MO i 0590
-20e1[»]i Ir}gtg frgstgg%n‘i:cal ltggfc??igﬁegﬁlléjflgég}rllg. ?(ia?g?’r%r 6ove§ﬁ§§§51)[§§?:yg ed |ér)1
di st al pdystyxeme3@polpmers| pollicattenatasp polyietlsdr s@l}ﬁfdrﬂ&g,spdl%ro;ﬂﬂ@nés‘,"@#ﬁé st

i.ndent atié;)ns 170 with two defl ectabl e tongues 180 extending’into themin a
pr.oxi medletine wopplimer; resins. cenpotyestetis ssuwh am Easted 1(RFM) orgpsigest&0 D003 d

radjal |y outwards from proximal. ends 182. 5 Axially rotated 90 degrees from
fi ris(f J%BP@X erl%‘,&e BPWSW? lisasid o5 dimpethy] tﬂﬁ@@ﬁdamthyhesc glyedkbandat i ons
170 an L i: I re.two.seco rooves 185. Located in distal
or t o6 ERBaRe R BiandI £ g At B SRR R BATEAE Srjeas capampr dadishiA

f r ust oGRiGRArV BfdiePEP : | s .200 and I ower
inclined 10 su)FrDPaces 2%%%?2?{%@ nm)gngb}ég%(}:mé(;?E@Wl mlﬁﬂr?i ons
190 is Cardpahy)y Alsvasefiy aex MAKI Emedy] etk : i : S
syringe 60. Axially distal of col Iggr Q/IZO ?Sé’?gmigl Fﬁfﬁﬁ%ﬁg gmél§<dtﬂ£%%gﬁg

di stal styrangeopziymbn graty Terher 28120TR (REMBIROlyEtbosates Rehfled Mxad R TMP

Qut \s@:{elq 30, al so constructed from Eastar copol yester DNOO3, is of a
shal‘}é ol IReinddesxant24Rofl 12 naelinolefime resinsophlymerts in¢luids Topas (RTM)

sl i dabl lgx)gg,inner hol der 20. Quter shield 30 has proximl and distal
portion ;250 and proxi mal and distal ends 260, 270. Proxinmal end 260 is
provided with two radially opposite inwardly extending flanges providing
abut ment surfaces 280 having axially extending inclined side walls 290. 20
Abut merforsbhikeas8s a ' ; such. that, they are able
i3 oy o T S Rihso BEvREH 6L Y pidsdr JuBhfi 185 BedHilichd © b SSnE end
260 i s inl sostpritevistheel Whehskitleds beRolEWiR! iR f i egF ees
from abut nent surfaces 288. St o% rrgnbgjr?g g%gﬁ%lolr%%# ?‘giéydg%l g%?@tﬁ?gmgr 310
gerd alpharmacsutigaldeviceh apd thd mettodsdoi tietserilishtion bf Suibhalevidey, w%ﬂ& al
trapezoi d, and heads 320, The distal end of arms 310 extends 25 Inwardly
and noWSHIE higrt grsepus ieakpi@ies o gaem intadiationl The physical peopaiieeofmanaldl y of
t he proxi@ral end of ar.ns g%gyand grovi de proxinal abutnent surfaces 330.

Di stal SR IBHE sauspugion of dgyices 9é s Biessntnviention foraterikisasiondd Gequired di ng

! Ao Y o S B SRR

sterilisation process may introduce stress fractures or change the material from being

25  clear to being opaque. A preferred method for sterilisation of devices of the present
invention is gamma-,in'adiatiop. Howe;ver, gamma-irradiation can induce changes in the
colour of plastic materials and can also cause stress fractures in plastic materials. We
have found that gamma-irradiation of Eastar (RTM) copolyester DN003 produces
substantially no colour changes and does not substantially affect the physical properties



_ _ ~725,~U-, 2004. WO 01/60435 PCT/ GBA /00590 -21 Trigger 50 i?ﬁfﬂﬁ‘ﬁ
generally cylindrical shape, having proxinml and distal ends 380, 2084
desi gned wo ofssa435 nt o nouth |1 11 of inner holder 20 such thpéﬂ;hﬁ,&gﬁ(i ally .
slidable within nmouth 111. Distal end,390 has inwardly curving neck 400. 5
Syringe 60 conprises generally cylindrical barrel 410 containing solid

medi canent formul ation (not shown), having flange 420 at its proxinmal end
and necgghe 430 . ng} renmovabl e needl e cover 431 at its distal end. Piston 440
i s sl iddbs watedek ithuega prafpirad matedal for devives ofthe prdemtiAventiangsgide at

oile wit.h piston 440 and.,at. the _other_end has a flange providing thunb
push %g?‘ﬁgi%‘??ﬂ éyigﬁnlf’?@'mgdlraé‘ﬂﬁ\}%gi%t%é@ﬂ*@ocqm’li’%rﬂ@g]@@gt i on of plunger
rod 450 exposed from barrel 410, and prevents novenent of plunger rod 450.
The safety shield and syringe arrangenent is constructed by first placing

Cur face S0 e Grreianth beiPaRh kg B Py Rhe ARPridbivGr B8 Tdighon

gr isppédrrehrhayl beividetliifitors @uhbe ofeReties) Fo iPHa§! ' rds
di stal end Zago. Arms 310 and hea%ls 32!0 of g?%ﬁ%r%ﬁﬁ#ﬁ%&@%??@%%@%ed

out wadewengportiens pade afiieighi densitpqmlpthehacagadibg Hid fotMaiee M c8baRat t i Ons
140 until they have been slid past &vstoconical portions 40, at” which
poi nt SEFHERR, Jor exampls copumising slestor polsstyednet Thelower jartion nifOeridige ahe
opposi.t e gﬁ;j an?hhg_r. Furt her 20 sl igli ng of inner holder 20 is prevented by
end 114'<¢ t I Ay TAREPATRRISCSHOR Fad be dgtsgd do pmavide asmagnificd ividwd ofthe The
slidi an&g‘tigf&re SS/angrbag% within outer shield 30 causes spring 40 to be

e etween a t1

conpr ess tent” surface 360 of outer shield 30 and | ower -
abjygt ment surface 232 of -inner holder 20. Releasing the grip on inner hoIde(«F
20. allows spring 40 to expand slightly, urging apart inner holder 20 and

a0t hor and or ovnt o e G e el Mt s SRHBE IR out o
shi el Mmaxobe Mrangad: suchshatdhe insertad wyringabadel at&to minimise the possibility of
accidental disengagement of the first stop member and first opening by e.g. fingers or
other smali objects being insetted into the inner holder, and ﬂ:IG syringe plunger rod may
15  have a flange with a protrusion, for example an axially protruding collar which, when the
plunger rod is depressed, passes around the outside of the syringe barrel and contacts,

either directly or indirectly, the first stop member to cause its disengagement.

The reduced dimensions of the inner holder and outer shield (relative to prior art shield £

\"dg-ﬁln‘l

20 and holdgr arrangements) allow for the provision of at least one radially extending
protrusion usable as a finger grip, for example a flange of usable dimensions, for
example extending at least 2mm, 3mm, 4mm or Smm, around the whole of the
circumference of the proximal end of the inner holder. This still allows even large bore
.needles to be inserted into a patient at an angle which does not cause coring. This is
25 particularl_y useful since it enables the user to readily hold the inner holder at a variety
of positions and allows hand positions to be changed without losing the grip required for
a satisfactory injection, or without necessitating rotation of the syringe and the possible

- coring which might result.



retract ed position. Z 5 JUN 2004 ' WO 01/60435 PCT/ GBA /00590 -22 The
ar'rangement of arms 310 and heads 320 of stop members 300 is such2tthaliiN Hl4
centre of 63@6&%0t al axis of rarns 310 is radially inwards_of the area of
contact o nt surfaces 150,330. In contrast with pribrT/SBPIYSN ces
whose hol der and shield parts may be disengaged by exerting sufficient
force, this nmeans that attenpting to pull apart (i.e. 5 disengage) inner

hol der 20 and outer shield 30 causes stop nenbers 300 to engage inner

hol der TR® oudr&hfdldgkahér ahYthe inner Hil845 maPhé & i |

of inner hol der Zoqsuch t hat néckr400g§gnta§2 ﬁgggg @%% ﬁ@g%@%gs% S
t hen i prximelecndeédhdial@xiéndihg protrasions)tsach als tdbPbr h MReh@idBle 203and
slid togwards_end 110 such that needl e 430 and needl e cover 431 protrude

fr om ef@gE1WIp-1 nsertion is halted when barrel 410 contacts upper abut nment
surface 231 of distal flange 230. Proximal and distal ends of barrel 410 of
Syri nge 60 are constructed from high 15 density pol ythene and an

ool Mifhde st wiiEE Potrenf inkButioh mevheoied tilbhiawds coanesignsohe.
| h

Eo? ”gf%sftgﬁéﬂ’?%@% JolhbfiefEns W <diRTHRAI A TRIACRT ARG g 1 B 20

tri ggedepols) \&b'b@hnﬁaﬁédrsﬁﬁé!ﬁthnédhslﬁ%&h %eeﬁ&meﬁ r%\li}ﬁ(% tpgﬂ He's P’aﬁégr f od

outer shield 30. In use, safety clip 470 rom

450, gpistoneatines d:lumagh fizdbore ofthosyrigpaddidornberedBf the sd)l'ik?ﬁ{eﬁf‘dirﬁeg& 0 a
patient (not shown) and thunmb push 460 depressed to slide piston

(t hr ouglormatation has bean avhollyesxpeded drome thecsyminge. The protatdinmpistat canamd from
r'r'emill 430 d to cayse . %r ston 440 to extend from needl e 430 25
i ful t hancg o tekes; ifghe negdjsatsaeeposed fpr anyiusasam snd4bos ent er s

%52% lﬁ@% B i é*%ﬁﬁ%%%%ﬁtw%reﬁbﬁéxtg@b e BRRrisg: betthtalpr Sgc?x' 3
moverghtBr (0 Samotchy Bullel ik G BRheRRe FERE LhShul agdtionl sifhi ™ ©
2004 Vb 01604 ée%%%f'ﬁ@’?f%‘%gsgg‘q%%ﬁgiﬁi%‘ﬁ%%ingﬁP%@%r%mio? o
© Spri ngndiider thesleaprvlidel mierophrticde forfiukation AUigonS(REMVY. Examples of solid

15 medicaments which may be used with the present invention include the goserelin depot

formulation Zoladex (RTM).

The inner body may additionally comprise plunger rod retaining means, which prevents

( L} backwards movement of said plunger rod when it is at least almost at its forwardmost
20  position. As mentioned above, the plunger rod is slidable between an extended position
and a forwardmost position. At its forwardmost position the plunger rod causes the

‘ .disengagement of the ﬁrst stop member from the first indentation, and it is typically this
forwardmost position at which it is desirable to retain the plunger rod, although it may

. also be desirable to retain the plunger rod at a position almost at the forwardmost

-25  position. For example the plunger rod retaining means ‘may comprise a deflectable
member or members, for example a frustoconical arrangement or an escarpment or so-

called slip‘ back prevention teeth, in the inner holder which allows the plunger rod to be

depressed past an upper (i.e. proximal) inclined surface (typically, by 'elastically.



30 and as needle 430 is renoved from patient 480 outer shield 30 b; Cﬁﬁ%d

to slide over inner holder 20, covering needl e 430 and preventi ng ny' '2004,‘
possi bl e weadlsesssti cks. During the sliding step, rotation i | der .
20 and outer shiéld 30 relative to 023 another is 5 pr even?%mﬂg?%@ves

145, | 85 guiding heads 320 of stop éb'ers 300 and second frustoconi cal
portions 190 respectively. As needle 430 is fully renoved from patient 480
heads :;f(% pass over inclined tongues 180 and | ockably snap into first

i ndent 5ienBINg7iH) bigrahichmrayides atlowrer fie.adisababmentnodurfaeerhiohl seved® and
outer shield, 3 Si.mul t aneousl y, abutnent surfaces 280 and side walls 290
slide dyBOvaLabie AlEnget rodoconi cal portions 190 with a tight fit, abutnent
surfaces 280 contacting upper abutnent surfaces 200, and preventing any
further extension as an additional safety feature. The outer shield is now

| ocked THis & ol | g I rati.on of the saf.ety shield
and syri ngemg%gﬁggﬁg&g ﬁ?jg} gfg?%gag?l?ggﬁbﬁlggggonﬁ%dﬁv 1 H?'i’édpl‘%;‘“%ﬁi eved

by & pensodinehtdfahs ghtongiekicdlariPaassehehi ong: ient i.s as
Exanpl e 1 except that syri nggﬂgté(r:rel 410 méhﬁ%féﬁée\ggl%pﬁfgng uﬁ?f',teari d

t ri ggemmeementrdithéphuigenraddotthe fitst stopsieadsdr ihe ﬁ&ﬂg@?f&?&?aimh[@g'bﬂ{ber

extensi on 6Q0 of thunb push 460. This configuration mnimses

possi bicAnaksrit mere dékficall tp asgidsnta)lyi(adntagensihy) fmic@mnaﬁka%a@@ﬁmaf
surfacqﬁ Jf50 330 whil st .pl aci n? syringe 60 in inner holder 20, or of
ot her witd® HREFRRMEmPET thi gstindenigtinn dy og. mpposigfingenstimemthes gag aces

. 150, 3 420, it i | so 25 i bl t d t he di t

of mout e Beiyern HREBLHER: rbf and, BissiRuét BB%% Je mmeve thermrgBeansitaplyiimner -
hol . . ot L furth : ed gri ppi }
y S £ Uik SiEbEME dapBRRSonl 1t o) ABEF e ApbiiGry HEGS invostion [ hi b d
enbodi et begn ivded ahd ahe bateEPsAMENM §s In ﬁi@é&%m%ﬁ%ﬁ%r&uﬁ&&ﬁgﬁé vl deF Wi th

defl ect abl e frustoconi cal portions 500 (no VI Ng < BP'&Q mal )
i ncl i ndamagefincassed6d tHenappasttosvthat ahel oliewshieldlissdtad to ARNETRRK téWa&&’ﬁcfg? 502
(not shown) substantially perpendicular to the axis of the i1 nner holder. In
use, aseHRiEbPRHtan.4be fisstsmpomembenwill ot b alflanclrd-begaelthe fire dhEaHERn

formul at i otlii_l1 i@%f)exﬁ}el | ed I§ﬁ?:1)QT ne gl ({J 430 and pi ston 440 extends from needl e
430) i EFPPERIPES fhe, optsE b Q|W§ Aiwayss be auged bypdeswsingeharkd towards i

whiizh i feturn to their original shape and present abutnent

sur1 acggte@gsa\%n%%%{?%ppose t hunb push 460, preventing its renoval from nouth
111. This-means that piston 440 is | ocked in position extending from needl e
430 such that 10 even if outer shield 30 'is renoved or damaged such that
needl e ThdGuiangenpaseftheRpHHb Svift i | nted.. Exanple 4
An al tergati vg l;nPOdi men? h%vi ﬁgﬂfgﬁrgﬁ%gd %éggﬁg?%l@eﬁééﬁé%}% l‘{"ﬁgﬁp‘ﬁﬁ%e
shown iand iter shisldring. mseﬁ')atd)bhmnemnded%ébﬂmgicﬁv&is r : nd

21. In piarti cul ar, inner holder 20 has a |l ength of agiguiﬁ%%?%%ﬁdﬁgma

di amet 8p!dsr fisgislistal detent tortheouten shieldesecqmd distal dotént/i.é. she gMEREAoBY nOUL €T (3
shi,,&l)d 30 (gnd havii}? a narrowed flange 120. Notably, outer shield 30 is og»’"
a two- FAPENE 6 LOVEE the syringe barrglcFhersiore, avhen fheamnerHoldet s frnadé ofind

d i 600, . 610 di diall t d dth
wnol o SRUSHEP PR, B o0Siibleian Stet cienan Abthaswenyhisld tvicw the
$' | cj tal f | th be f d t
corr esSomicnts Bf et h1dEe iRERE Tt R ot MegRameat foramelphons ivar ds
ar ound cbinpleth ekpulsion'dTehe Lo ITIRE Sy led Ty Be bedainy Wi hirkly AparaLus of

the present invention is constructed,

25 The fact that the spring does not extend to cover the syringe barrel also provides the
useful advantage that the spring cannot damage the syringe barrel, such damage being
a recognised problem in the prior art which frequently necessitates the use of an

additional protecting member when e.g. using a syringe having a glass barrel (sce foi;
example EP 0966983 column 7 lines 19-21).



25 trigger 50 is inserted into nmouth 111 of inner holder 20 and leﬁsjUN
curved protrusion 600 abuts third curved protrusion 620. Su~cient domwazggé
force carwoeneiddy be applied to trigger 50 to cause it to mtBEsBILRLIGY
deformto allow first curved protrusigp 600 to pass over third curved
protrusion 620. As trigger 50 is pushed further downwards, second curved
protrusion 610 abuts third curved protrusion 620. Sufficient downwards
force is 2 5 ~~N 2004 WO 01 /60435 PCT/ GBA /00590 -25 then applied to

t ri ggerInserdepte gumie thatithe squenzing pf thecbield sy stomaby ewsesedoesinatpreeent it
protrusion 610.to pass over, third curved ot rusion 62Q. Trigger 50 is thus
fully ihe VeSS @ﬁdﬁﬂeq O@Fbm%’sb%ﬁr%’ﬁ@g‘g‘ﬂ“ A TIRGEGE B ARPREPEPTISIZCR can

be readj i t d r 50 tp jnsert it. intQ nou 11 1, aonce in

o ace | fadee 204 FalStibh PRl PRet Roldde Siduskbinlbi TV ucioavise B gt o
force t L : i . i.der to be
bor ancaesRe b B infef ROTKEL be SERERIINY hettor IS Py RIARSTERT S

tri gyerfubCtionlevire&py.of the present invention are stored and shipped with

i nner hol der 20, outer shield 30 and spring 40 engaged with one another 10
and trigger 50 inserted into nouth 111 of inner holder 20 such that third
curved protrusion 620 is | ocated between first and second curved

pr ot r us !l 14 Gbommensiey. may engage &0 abuinens sirfeee pEthe fitsh apening. The firsand
cor derta el ot Bepliost iR tige ofom ascebllagble nemi extendhig om ved
(5 and TRSEFSHUEIE Sxfebale QRYTRIbIAIRER vy, SHbiAT erBogr e aney ¢ ot
oo iy tor M AT XA Bkl WRch RhRaced Wit S SEUEHIGRARE aRtist ™ o

third copentitk &7 Rivelhie QRniR0f iB)Fivoas arisiaRNARIE the o&ﬁdmg _qfhiyise.
20 Depg?gji ng on the constructi )(;]fl and def ormabi || ty%of nout a%ﬁﬂég{ngﬁ}l unb
push 46@eansthaeifl areatterhpt i medis,i citier atcidoneatly py ieAfibnally, tosdipassigblige f or a
protrusjon extending radially inwards_around the whole of the circunference
- of nout #rst stoptaemberard firs queaingby pullingthomeapat, theyuwitl pu fact46@age one nout h
111. 2 5 JU~' 2004., WD 01/60435 PCT/ GB01100590 -26 CLAIMS 1. An

aut omat TN RS SIRBElY @éﬂ@@%" ﬁPéltBer@‘éf‘@ﬂﬁtiﬁm&E"éleﬂi?{PﬁftaTbiﬁrlﬁ Adeatusei d

saf piy lﬁ@fkjﬁk% ottt ot gﬂpdéﬁéeg%hich for example have flexible stop members which

disengage upon the exertion of sufficient force.

The invention will be further apparent from the following description together with the
(; drawings of the accompanying Figures which show, by way of example only, one form

20 of safety shield and syringe arrangement. Of the Figures:

Figure 1 shows a side view of a safety shield and syringe arrangement

of the invention, having an outer shield in its retracted

_ position;
25 Figure 2 shows a section on line M-M of Figure 1;-
Figure 3 shows a side view of the. arrangement of Figure 1, having

been axially rotated through 90 degrees;
Figure 4 shows a section on line N-N of Figure 3;

Figure 5 shows a side view of an inner holder;



5 an inner hol der having proximl and distal portions and defini n% ﬁn ,
encl osure into which said syringe nay be inserted; an outer shiel a\WHgZUUS‘
proxi mal wodigbgsal portions, nmounted outwards from said i@&‘i‘?{:ﬁb%&% and
being axially novable relative to said 3%}nner hol der between retracted and
extended positions; 10 a spring posi t"|]o ed between a first detent on said

i nner hol der and a second detent on said outer shield, and urging said

outer shield to its extended position; said inner holder having at |east

one first openind1gnte €ai d showeya séntisndorhiue AyCadf Figast Sone first stop -
menber, said firi{_ stop menher being 15 engageable with said first opening
when sai d outer BEIG/ i s i 0% 15§ W&QBQC&)Q of Bigurs&i d i nner hol der

havi distal t id first i t | t first indentation, i d
navino i stal Lo g 17 L oRen aa e, Lefetrope St g ndentatton, sai
outer i el 01 Imgsld SLgtach pRekhoticdfh 2 hAGSSEROSLL oned,
suchsthat it can mGgiteaFy Sadkﬁxﬁs'é%idé&@ﬂ/ HPﬂ%e{ng‘é’Pngl%deérr 4%%%2%539?}")‘1@[‘

said first opening and di sengage sald first sto

opening, allowing said sprit@ntaxidlby fotafddhesig 96 fkgkest 0 sai d ext ended
position. 25 2. An automatically operable safety shield system according to

claiml, said firdSgueentl secdvosvscesamtion deling BeBsftiignealo;r especti vel y, on
said distal portigns of said inner holder and outer shield. 5 JUN 2004
WO 01/ 60435 -27 Pagnestl 1003h0ws3 sidg view @fani auér shielder abl e safety shi el d
system accordi ng t.0 eit.her %ne of cl ains }F,Wor 2, additionally conprising a
syringe conprisi ngS¥at r el SNORs AN op Mne Kok efnigirgldnger rod novabl e e
W thyn said barref,...saifd pl r d haying a pratrusign,..said syringe -
bei 2% oper at i onaﬁlgln%oiutgl easlﬁtiag&saaﬁg ?W%@ﬁlﬁv §Epgﬁqfq?;ﬁ'lﬁ'&ffﬂﬁﬂlfe > said
plunger ~ rod prahpys BN t GHeQARt ] i ' ageprent of
said first stop né%h{)h?r from sgirkdéglidri?iegvpte)m%?ﬁ% fsggﬁaﬁf?s%%g%sg’r Fﬁﬂngo
move said outer shield to ssefl aidlBneiRateBaRIJUADO degrees;
Figure 15a  shows an enlarged view of circled area L of Figure 15;
Figure 16 ~ shows a cut-away view along line G-G of Figure 15;
15 . Figure 17  shows a side view of a trigger;
Figure 18  shows a section on line F-F of Figure 17;
Figure 19  shows a top view of the trigger of Figure 17;
Figure20  shows a perspective view of a safety shield and syringe
arrangement, shown in more detail in Figures 21, 30 and 31; C;
20 | Figure 21  shows a partially cut away perspective view of a safety shield
and syringe arrangement of the present invention, the outer
- shield being in its extended position;
Figure22  shows a front view of the arrangement of Figure 1 in the
, extended position; '
25 Figure 23  shows a section-on line B-B of Figure 22;
Figure24  shows a side view of the arrangement of Figure 1 in the
extended position;

Figure25  shows a section on line C-C of Figure 24;



4.. An autamatically operable safety shield system conprising: i r a
rod rmv'gi%iyezamf

syringe conprising a barrel, a needle, a piston and a plunger

Wi t hin sawo obaes3zsl , sai d plunger rod having a protrusion; pOT/GRBOg0sH®! der
havi ng proxi mal and distal portions a @ defining an enclosure into which
said syringe may be inserted; an outer shield having proxi mal and di stal
portions, nounted outwards 15 from said i nner hol der and being axially
novabl e rel ative_to said inner hol der between retracted and extended

positions; a sprEAGUISE t i SHeWsHRfinad yiew rafra seeng: safeiyeshinld and syringe nner

hol der and a second di stal detent OE said outer. shi.eld, and urging said
P TheriafeRcaR:

outer shield ~t to said extHRESENSHEPEPLIP c¥gnugn gt

> havi ng at

| east first j ' ‘ el | | east first
top menber . sai STENFQ ot OB aiBh R G B b6 2l o T r
openi ng when sai ¢;guleerg ShisabglsiaSsid viedd Of fifl 4 Hle?n?%fﬁigjs}F P d inner

hol der having distal to said first opening at |edst one

indefitation, sai Fifiret9 st chowsmbsctibgiondirBayeabigrwizgh said first

i ndentati on when said outer shield is in said extended position;

and said

syri nge bei ng op&nguredital | ywhowspd edctian $kiongh rame eltbmiatte entodimehe of she el d
such that axial novenent of said plunger rod protrusion relative to said

i nner hol der causes sai d plPIRYEE IPFeNtNLt gansTally equivalgntony 8o 3thowas in

10

15

20

Figure 25; and
Figure 31  shows an alternate section through the arrangement of Figure

30, generally equivalent to that shown in Figure 4.

Example 1

In a first embodiment, the safety shield and syringe arrangement 10 of the present

invention comprises inner holder 20, outer shield 30, metal coil spring 40, trigger 50 and

syringe 60.

. Inner holder 20 is constructed from Eastar (RTM) copolyester DN003 (Eastman

Chemical Company) and is of an clongate, generally cylindrical shape, defining
enclosqre 70, and has inner holder proximal portion 80 and inner holder distal portion

90 and ends 100,110 defining end openings. Proximal portion 8} widens towards end

s 100 to form mouth 111 which in use is gripped by the hand of a user. Mouth 1111is

25

substantially rigid such that pressure exerted by a user does not reduce its diameter and
hinder the operation of the safety shield arrangement 10 and thus extension of outer

shield 30. Mouth 111 has radially outwardly extending flange 120 which in use acts as

a finger grip, allowing easy manipulation of arrangement 10 by a user. Located at the

distal end of mouth 111 are two first openings 130 radially opposite one another, and

‘having distal surfaces defined by two first frustoconical portions 140 providing upper

abutment surfaces 150 and lower inclined surfaces 160. Extending axially distal from



S———

2 5 JUN 2G04 PCT/ GBO /00590 contact said first stop nenber when Lg S
engaged with said first opening and di sengage said first stop ne eﬁ'JUmbdﬂU@
said firsvoopes3sng, allow ng said spring to nove said out epcfiipelfhshe sai d
extended position. 5 S. An automaticaljy operable safety shield system
according to either one of clainms 3 or 4, said syringe being provided with
a safety clip renovably secured to the portion of said plunger rod exposed
fromsaid parrel such that novenent of said plunger rod is prevented when
sai d sgfLFI& orpnical RUHgRE #4 areslinstigisionay é45 eatatetiiinalistatpartion 98t axiallyy

oper abl ding to any one of the preceding clains,

ield
ohi d- oA R Rt E LG Rt G T irgraciont g8 oridwe dpfesiaiia rongues
ehoage BOEEERing Wio3REn i FBRETATE ditrdaah, ot skl cals Th L b iangues "
ext endernogbhd eRial ofv A IRkl ohaoRgpabl e saf ety shield system

according to any one” of the prec ng clalrnms, said inner holder and outer
shi el d being of a generally cylindrical shape and having a cross-section
sel ected fromthe group consisting of circular and elliptical. 20 8. An
aut omatAxially yoafest %bdegrees foyn fitdt eipdningstion, fiestdrubtdbnial Yoriohs 146 ahd
general ly cylindrically shape being a tapered cylindrical shape. 9. An

aut onatfifshIidentzansy) 75(}/@%611 émndm&gﬁtadbsmm senodidngrobees b §5 ohecaiéd e 25

pr ecedir@%ﬁgl ai s gh | east o:&g of said inner holder and outer shield having
gui de RAstol, P afe JWite 4E1SDES (FOMRIATING o1Vee | Qutviasdlat ieatending siedondiner
hol der . Lel d. 5. JUN 2004, WO 01/ 60435 / GB01100590_ -2910.
An aut omai ?‘gﬁl%} %{J}gﬁ)a 190 i\agfrgg YRPH #°W FUERESY Sﬁﬁo}%ﬂ’% webned ai d C;
i nney  hateess MRY i - i ' ' er..a, groove, al ong*~"
o o Sariaegs DR HERRADOE Hohd fftStohldat hotiaiR 18BTP aidy ey
extending gollar 220 which (see below) engages syringe 60. Axially distal of collar 220
is radially inwardly extending distal flange 230 having upper and lower abutment

surfaces 231,232.

15 Outer shield 30, also constructed from Eastar copolyester DN003, is of a shape which
matches that of inner holder 20 such that it is axially slidable over inner holder 20. Outer
shield 30 has proximal and distal portions 240,250 and proximal and distal ends 260,270,
Proximal end 260 is provided with two radially opposite inwardly extending flanges

providing abutment surfaces 280 having axially extending inclined side walls 290,

20 Abutm_gnt surfaces 280 and side walls 290 are shaped such that they are able to cover
second frustoconical portions 190 with a tight fit. Proximal end 260 is also provided with
. two stop members 3007 axially rotated 90 degrees from abutment surfaces 280. Stop
members 300 comprise deflectable arms 310 generally havin g the shape of the perimeter
. of abilaterally symmetrical trapezoid, and heads 320. The ﬁistal end of arms 310 extends
25  inwardly and moving axially, arms 310 extend outwardly. Heads 320 extend inwardly .
of the proximal end of arms 3 10 and provide proximal abutment surfaces 330. Distal end
270 is provided with generally annular protrusion 340 providing inclined abutment

surface 350, axially distal to which extends second distal detent 370 having distal
abutment surface 360,



11. An automatically operable safety shield system according to ei lzhir.flmﬁeggm’
of clains 9 or 10 when dependent on claim6, said outer shield having

corr espoY¥® AY6M3S each of said distal abutnent surfaces a RQIGBOIASAIG whi ch
sai d distal abutment surface is slidalje. 10 12. An automatically operable
safety shield system according to any one of the preceding clains, said

I nner hol der having an i nner holder detent conprising a radially inwardly

by oai dhagHTEES 0&%&%@%{%@5@8}@%@@% A hdpanate 533@%2 i ES S
sccor aig pesirelio MR bR 1T 0 AR ARG S el SNl HidRong

Syr i ngewRRBABSTEN! 1 IEDREl Al FDARSI iR s ch%&iﬂ'g%gwaéid syringe. t 14. An
automatically operable safety shield systemacCording to any one of the 20

precedi ng clains, said inner holder having at its proxinmal end at |east one
radi al léyeXt endi ng protrusion usable as a forger grip. 15. An automatically
operabl ¥yriagee6( conprises sgaseeatiacybndtiiea) barad | HiOncdmainng dolitl medibmene

radi al I%/ extendi ng protr sLon at _said inner holder proximl end being a

fl ange 9509 tlé’r‘i’d&’l% ShP&E‘Sd wrasiimies $10 ahis aroximal endnend oredii 480 amdr

oo o= PRI B Ll AR S AL R goeaT el

D 5 o1 1 AR P YR P Y36 R B s VR Pt P, B A e i
oper abl s Kahe R Pdsh S URIRERGR WGB! BAREP ABUTINR RindaBIP %&r‘}g% 19 gt &l TS,

said i nner hol def additionally conprising plunger ro means” whi ch
pr eMentpdrtok véphimgepwaiw30 exgosed ifcbrp burgl410, afd phasents movedient 8B fun@kf oSt

at its forwardnost position. | 8 An automatically operable safety shield
syst emm@dddi ng to any one of the preceding clains, -said first stop nember
extending first outwardly and then inwardly fromsaid outer shield such
that said first stop nenber, when engaged with said first opening, has the

pent 1@ Ble WReP RIEhnd ty fin'gB “FralipeBlent 1 cBftors 5 RPN Wi S ¢ 2°
spring 40 within outer shield 30 such that it contacts abutment surface 360 of distal
15  flange 370. End 110 of inner holder 20 is then gripped and slid within proximal end 260
of outer shield and slid towards distal end 270. Arms 310 and heads 320 of stop members
300 are deflected outwards as they pass over inclined surfaces 160 of frustoconical
portions 140 until they have been slid past frustoconical portions 140, at which point they
" snap inwardly such that abutment surfaces 150,330 are opposite one another. Further
20 slidingrgf inner holder 20 is prevented by end 110 contacting inclined abutment surface
350 of outer shield 30. The sliding of inner holder 20 within outer shield 30 causes spring
. 40 to be compressed between abutment surface 360 of outer shield 30 and lower
| abutment surface 232 of inner holder 20. Releasing the grip on inner holder 20.allows
spring 40 to expand slightly, urging apart inner holder 20 and outer shield 30, and
25 opposing abutment surfaces 150,330 engage one another and prevenf further relative
movement of inner holder 20 and outer shield 30. The outer shield is now engaged in 2

retracted position.
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2 5 JU-d 2004 -26 CLAIMS 1. An automatical | yoperabl e safety shi el (rzﬁlniyﬁ}h?'r? ,
foruse with a.syriage, said safety shield system conprising: an i r -2004
hol der haW$#H3F anal and distal portions and deiiniag an BCKGBeMIEIE Nto .
whi ch said syringe may be inserted; an22outer shield having proximl and

di stal portions, nouinted outwards from said, inner holder and being

axially novable relative to s~ inner holder between retracted and extended
posi ti ons; i ifd ir detent o ai d jnner hol der and
B SecondradraaBenBc Beanis PRPARERORE B 01 orzmkitent 20 fatich Wites gentee 1 <
ext endedf pias bivaal asiaidt 4 i o] ~ opPn~.and said

out er shé&'l dphavi ngﬁgt&‘l déggfg IodqngI %lggaslpa]\sf%]‘%d%%lge?gega&ﬁc%tqgtor%s"ibblﬁmﬁﬁhber
bei ng esgfaembl 0,980 Hnsairirast t4th SRGUrD8e v ' hehd phaein, said
retracted position; said inner holder havi ngﬁgﬁgﬁgpeﬁ?égﬁghﬁl(?g%ﬁ%&% ng

at | easbe direngagest by anening suficiennfatcd,ithistmesmptharaahphes RYpaN aparabLe
with_said fi rsea,i ndﬁ_gtati on when said outer shield is is said o

ext endedl}568848e innexhiolden 20 aykoershicld Mccansesitop neemilsbrs B0@1to bobatesinAsd

axi al | y{@v ﬁgﬁﬂéel at i V?qtn? aid i nner holder such that it can contact said
first s 6’% ?rm 131 engaged with said first opening and di sengage
said first stop nenber fromsaid first opening, allowng said spring to

nove. said outer shield to said: extcnded position, 2. An autonatically

oper abl Tripatesy is e ; J I.mA kd firns nd second,
detents b%gn g gé g ﬂl]ﬁ% ﬁlé% Yﬁﬂr"gggg%f ?{/lgf’g %g h?!'f?é& rﬂéll %‘{Cilﬁth%?‘?‘?ko%ggwn’é‘ﬂsd

i nner hbéatizr32dnd out er shield, Anended cl ai ns Z 5 Ju~! 2004 -27 3. An
automatically operable safety shield systemaccording to either one of
clalfts 1 or 2, additionatll y conprising a syringe conprising a barrel, a (.
needl e, a_g ~n _and a plungerrod novable within said barrel, saidpluager
mdhavi ngY4 é? 69 s earins nesdle 448 fivet, mjoopeutht i idnef inyee holdee 80 tag dsHidd

tri t hat t of i | d t i t t act id
e ooer ol el LIPS e meslieuaiand Roedlsrasy erdaeprotmdenoamebrs 10,

| i i | i d outer shield to said extended -
oPen, Ptk T TR BB BB LA PR e
a Syri nE).coRiig] BAd ARAT Efks ofbRSECA ) of Bl gy SBrfletRsHNARE £o8 foyan! e

vvititlﬂn said barrel, said plunger ro aving’a X | der
havifg gensicypelythene dnd halintbefeidned fit & foralel Wil il Mhor Wi ch
said syri nag may be inserted; an outer shi e?ﬂ%%ﬁ?@%&ﬁ%ﬁd%%%t al
por t i oré¢adiy uemened firama iniserfirodders20 withonetheletittn aNsutaRiiith] F5ical Flag@avabl e
rel ati Vf 60 sai d i nner hol der between retracted and extended positi ofs

20 prevents trigger 50 from being removed from mouth 11 1, but does not exert any

force upon trigger 50 and does not cause and movement of tri gger 50 which may result

in the disengagement of inner holder 20 and outer shield 30.

In use, éafety clip 470 is removed from plunger rod 450, and needle cover 431 is also

- removed. Needle 430 is inserted into a patient (not shown) and thumb push 466
depressed to slide piston 440 through barrel 410 and expel solid medicament formulation

~ (not shown) ~ﬁ'om -needle 430 and to cause piston 440 to extend from needle 430.

25  Simultaneously (i.e. not as part of a separate step), thumb push 460 enters mouth 111 and
contacts trigger 50, causing it to move axially. This axial movement of trigger 50 is
hindered by heads 320, but curved neck 400 deflects heads 320 outwardly as trigger 50
moves axially. Sufficient axial movement of trigger 50 and thus outwards movement of

heads 320 causes opposing abutment surfaces 150,330 to become disengaged, allowing



sir s

a spring positioned between a first distal detent on said inner thdbUUﬂuﬂm4

a second distal detent on said outer shield, and urging said outer shield

to sai d exoendedsposition; said inner holder having at | eastr/@Be1/bdso6t

openi ng and said notes shield having_ak | east one first stop nenber, said

first stop nenber being engageable with said first opening when said outer

shield is in said refracted positioit; said inner holder having ..distal to
e flist indentation, said first stop nenber

Eg: ng 5@@@@5&%%@%@?@ Sgsfeprmw‘é%%aeﬁ aparhiaer baldgr Blﬂltaad oslmrleshgbw s in
it R R PR R AR L R R
Podpr of 20, KO ZARLRBIAC LN T30 g3 vt Eany ot REEE B Bughc

2l { s blidinglaieps PbRKoWOR uidk hoRloh 203BADuictd 8 bl Bncufihgengaoe

said first stop nenber fromsaid ~. ~ oW ng sal d spring sai d

‘out € ghceented dbys grdoves t B3I pofding GleadS 320 v stay nsAbeR A 00/ 288 eBBLE
safety shield _systemaccording,to either a~ f clains 3 or 4, sai 5’ Syringe

bei ng pﬁ"éﬁﬁﬁ)wwppﬁifmss]eﬂﬂeneypaﬁ_ﬁwdyr daaeadleyt 30ds fulddreneoddefromrpatient 980

sai dpHyi ger S&Hexposed fromsaid barrel such thatnmovenentofsaid plunger rod
is pr e&@%ﬁ%é ass Qugr anddmeditongyes §0andlogkallyisnap ditd fpstinglentations 140,

aut omat | opgrahle safety shield systemaccording to any one ofthe

pr ecediIJ r{ég‘lél}'t!tlllgrs;ﬁlr@ﬂda’é]ﬁ[ e’ln)()é’ FiTEH %ﬁdnpﬁrné}(ﬁ@?rdgo dn Putere sheeldi 38\ y

pr oxi ; } I t i p in el,at.i onghi po one anot her,
i ch CARRIGEBENE, AERE suPhess S el SRRL Tl ) Shg: Breiives

beynd fristoesilcaopbitions 100 Mithas ipsmts AblimAREOAREs PHLInALEEE GppdY St em

according o any one of the preceding claims, said inner ho ter
shi el d.aboétinent sbrfaceyed(i), aindypreytntily aaplfusthapextetsiba \dsh ﬂd&ﬁ%%t S8Rk on
pu

sel ected fromthe group consisting of circular and elliptical. S
aut ormtiFetre. i hgputer shielddynewiletkedinsareextandest pokitign.oT'ed antife chers@orlon~~Yy

cf~dricall hape being a tapered cylindrical shape. 9. An automatically
-~ per abl éﬁg é%*ﬁy Sg%ﬁl‘g Paas?y%ﬁmaa@@gﬁmeﬁg Pofdhy measensiinvantisnecabageadily ns,

at |ea i.d jnner hol der. and outer shield having guide nmeans for
“axi al %@ﬁ@ﬁﬁ)@tiﬁlﬁgb@ﬁ{ngﬁe?lﬁgf tation of said inner holder and oute
shigjd, Anended claims 2 5 JUPd e~~4 :

Example 2

(3 A second embodiment is as Example 1 except that syringe barrel 410 does not have
20 flange 420, and trigger 50 is not held in mouth 111, instead being replaced by axial
extensién 600 of thumb push 460. This configuration minimises tﬁc possibility of
 accidentally causing disengagement of opposing abutment surfaces 150,330 whilst

| placing syringe 60 in inner holder 20, or of otherwise accidentélly causing
disengagement of opposing abutment surfaces .150,330. Absent flange 420, it is also

25  possible to reduce the diameter of mouth 111 and therefore either reduce the overall

_ dimensions of inner holder 20 or to extend flange 120 to allow for further improved

gripping by a user.

Example 3



-29 10. An, automatically operable safety shield system accordi n@ o%%aﬂm
9, said inner holder having correspond to said~rst stop nmember a gro

al ong whivwboreodds fi rst stop nenber is slidable. 11. An auterBteeBddsdo .
operabl e, safety shield system accordi to either one of clains 9 or 10
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>?x8<| third curved protrusion 620 which extends radially inwards around the whole of the

(

circumference of mouth 111. When the apparatus of the present invention is constructed,
25  trigger 50 is inserted into mouth 111 of inner holder 20 and first curved protrusion 600
abuts third curved protrusibn 620. Sufficient downwards force can reédily be applied to
trigger 50 to cause it to elastically deform to allow first curved protrusion 600 to pass
-over third curved protrusion 620. As trigger 50 is pushed further downwards, second

curved protrusion 610 abuts third curved protrusion 620. Sufficient downwards force is
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1.

An automatically operable safety shield system for use with a syringe, said

safety shield system comprising:

10

15

20

25
2.

an inner holder having proximal and distal portions and defining an
enclosure into which said syringe may be inserted;

an outer shield having proximal and distal portions, mounted outwards
from said inner holder and being axially movable relative to said
inner holder between retracted and extended positions;

a spring positioned between a first detent on said inner holder and a second
detent on said outer shield, and urging said outer shield to its
extended position;

said inner holder having at least one first opening and said outer shield
having at least one first stop member, éaid first stop member being
engageable with said first opening when said outer shield is in said
retracted position;

said inner holder having distal to said first opening at least one first
indentation, said first sfop member being engageable with said first
indentation when said outer shield is in said extended position; and

a trigger positioned within said inner holder and axially movable relative
to said inner holder such that it can contact said first stop member
when it is engaged with said first opening and disengage said first
stoﬁ member from said first opening, allowing said spring to move

said outer shield to said extended position.

An automatically operable safcty shield system according to claim 1, said

ﬁrst and second detents being posmoned respectively, on said distal portions of said

inner holder and outer shield.
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3. An automatically operable safety shield system according to either one of
claims 1 or 2, additionally comprising a syringe comprising a barrel. a needle, a piston
and a plunger rod movable within said barrel, said plunger rod having a protrusion, said
syringe being operationally coupled to said trigger such that movement of said plunger
rod protrusion to contact said trigger causes disengagement of said first stop member
from said first opening, allowing said spring to move said outer shield to said extended

postition.

4. An automatically operable safety shield system, comprising:

a syringe comprising a barrel, a needle, a piston and a plunger rod movable
within said barrel, said plunger rod having a protrusion; |

an inner holder having proximal and distal portions and defining an
enclosure into which said syringe may be inserted;

an outer shield having proximal and distal portions, mounted outwards
from said inner holder and being.axially movable relative to said
inner holder between retracted and extended positions;

a spring positioned between a first distal detent on said inner holder and a
second distal detent on said outer shield, and urging said outer shield
to said extended position;

said inner holder having at least one first opening and said outer shield
having at least one first stop member, said first stop member being
engageable with said first opening when said outer shield is in said

| retracted position; _

said inner holder having distal to said first opening at least one first
indentation, said first stop member being engageable with said first
indentation when said outer shield is in said extended position; and

said syringe being operationally coupled to said inner holder and outer
shield such that axial movement of said plunger rod protrusion

relative to said inner holder causes said plunger rod protrusion to



“2¥8I1 \ FUA0EE ()- @<10%280¢ ()-$10)10)10) pALON & ()-6 @; _10%&&3 2004

@L3v10% & ()-* N1 [:zY8!l  @-] 10%28&g& ()- W @ V10%g2&g& ()-V @
$: 10%g28F80 01/60438 $: 109R2&& () -] @/10%gg& ()-] @/10%g28&g&’ ()pcf/gnabmsiﬁl !
@O%Z%-Z& ()-! q@*10%& ()-, @ @*109%Z%KZ&' () -, 10928910g2&g10g2&g
@610%92898 () -W @ 4510%9289&' ()- VA [ VT3l @|F}' 109%4& ()-
F}' 10% %- & ()- @F}' 10% %- & () - g &1(()‘)3/%'%%&(1 2) %4%#(1§)ng& ()-

%d09Z%Z& () - Z" #$% PvT3! | % -
%0% & ()- 10(zg/wz_lo2%+ﬂ?@%\%ﬁzz"atél %S-‘é#‘i‘@p ) @mgraizer( When LBlslmd(Wli}Z$glq firatT3! !

T +94.0% & @!)1 10% $ -y G Ya0% (
g\ #10% g:g 0) f ) A<‘V&2)‘V%/%ﬁ‘ n(c) a?d C%ilfs‘f:r'lgafgevSfa:}‘d&f Bp/ﬁn@%ﬁr 8%% 3@%&?{ T30
h@ 109@x* 2&' () - 10( 10( ( 0 v v
@L} 109%*& ()-Y 2 }' %ﬁ%@%ﬁgﬁ&%}iaﬁé t{j")r@%& %dﬂ RMET (Y hidido o
W0%GEaA ()- @ 0/(10%(*6&[6(,-,)(13130;% Mo * B VLAl @BA0% & () - y @0
010% & () - 10x* 10x* 10x* @ &I0YK* & O - o *odou & () - |
qQ *OBOWK*& ()-|B*F*+l,--/zY8vU4l!l = “1)10%$ & ()- F)J)10%& ()-7
@J) 1098& ()-7 f)Z(%iO%{& ()- - )ZWHO% & () -
-1940%X8 ()-y/L mthumpalimmeuable@ﬁewiﬁeld)sysuem adafrdin( to either one of
\*109%*& ()1-10 $ 10.$ (10 $ 1)10% $
claims 3 or 4, said synnge bemg provided with a safety clip removably secured to the
portion of said plunger rod exposed from said barrel such that movement of said plunger
rod is prevented when said safety clip is secured to said plunger rod.
10
6. An automatically operable safety shield system according to any one of the
preceding claims, said outer shield and inner holder having, respectively, proximal and
distal abutment surfaces in opposing relationship to one another, which can engage one
another to prevent movement of said outer shield beyond its extended position.
P
15
7. An automatically operable safety shield system according to any one of the
preceding claims, said inner holder and outer shield being of a generally cylindrical
shape and having a cross-section selected from the group consisting of circular and
elliptical.
20
8. An automatically operable safety shield system according to claim 7, said

. generally cylindrically shape being a tapered cylindrical shape.

9. An automatically operabie safety shield system according to any one ofthe
25 preceding claims, at least one of said inner holder and outer shield having guide means

for axial movement to prevent relative rotation of said inner holder and outer shield.
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inwardly extending distal flange having an upper abutment surface which is contacted

by said syringe, preventing further distal movement of said syringe in said inner holder.

15 13. An automatically operable safety shield system according to any one of the

preceding claims, said inner holder having syringe engagement means for engaging and

retaining said syringe.

( % 4. An automatically operable safety shield system according to any one of the
20 preceding claims, said inner holder having at its proximal end at least one radially

_extending protrusion usable as a finger grip.

15. An automatically operable safety shield system according to claim 14, said
at least one radially extending protrusion at said inner holder proximal end being a flange

25 extending around the whole of the circumference of said inner holder.

16 An automatically operable safety shield system according to any one of the
preceding claims, said outer shield not having at its proximal end any radially extending

. protrusions usable as a finger grip.
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- when it is engaged with said first opening and disengape said first

stop member from said first opening a]lomng said spring to move.
said outer shield to said extended position,

%40%&b, &&' () -

2. ‘An automatically operable safety shield system according to claim 1, sald

first and second detents bem.g positioned, respectively, on said distal poﬂ:tons of satd
inmer holder and outer slneld.
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1109%/) V& () - Ji protrusion to contact said trigger canses disengagement of said first stop member

from said first opening, allowmg said spring to move said outer shield to said extended

position.

4. An automatically 6perable safety shield system, comprising:

a syringe comprising a barrel, a needle, 2 piston and a phmgerrod movable |
- within said barrel, said plunger rod having 2 protrusion;

an inner holder having proximal and distal portiens and deﬁnmg an
enclosure into which said syringe may be inserted:

an outer shield having proximal and distal portions, monnted cutwards
from seid inner holder and being axially movable relative to said
inner holder between retracted and extended positions; »

a spring positiongd between  first distal detent on said inner holder and &
second distal detent on said outer shield, and urging said outer
shield to said extended position; *

said inner holder having at least one first opening and said outer shield
having at least one first stop member, said ﬁrst stop member being

engageable with said first opening when said outer shield s in saxd

retracted posmon, '

. said inmer holder havmg distal to said first opening at least one fitst
indentation, said first stop member being engageable with said first
indentation when said outer shield i in ssid extended posifion; and

said syringe bemg operationally coupled to sald i inner holder and otter
shield s such that axisl movement of said plunger zod protrusion .
relauve to said inner holder causes sald plunger rod.proﬁusmn to

Amended claims

FUIAE L MAAMETYT A4 Ern aa de lllt\_l‘tnlll:ll'ﬂ'lﬂf'l' fn.r'rn.' 141. 14



: e VL0 V& (- uT3L0
. & ()-R ") W0%) &(): |) 5 JUN 2004.,
| &10%&b, && ()[5#10%/)V;&' ()-"KI[:uT310 | |) <Icy<10cye&b,&&0((%)&b %& ()-N[[:uT310 | °
109/) V& () - |_<|#10%&b &&'()-le"‘lo%g‘b’&.&()'_|F%00/&3’&&-()-: ' .
| oD, o (§-z | 10%b, &&' () - < II"/&O"/*@’&&%?-"'OJ&E && ()-= | $ 10%&b, && ()- .
Iléoo/eﬁ/«ﬁbéag'g‘é- N e g lLumsio L ;&ip{)-’ | 109%&b, &8 () -
| "c10%@b, & ()-= | | ! %A0%b, &' ()-= | c ’ mLOY&b, &&' ()- |

1 ! ' - < / » » 1 ' -
Mhosen el (| 70rat1cs, Lot B8t b mibegaged wih st g
i 33%% ‘(&S& (12)13, 10D, 10, 2 :'opféihefabd " disthgage said first stop member from said first

opening, allowing said spring to move said outer shield to saig
extended position,

5 An automatically operable safety shield system abcording_to either ong of
claims 3 or 4, said syringe being provided with a safaty clip removably secured ¢4 the

| ﬁorﬁon of said plungerrod exposed from said barrel such that movement of said plunger
1od is prevented when said safety clip is secured to gaid plunger rod.

6. Anautomatically operable safety shield system according to any one offhe
- Preceding claims, said ouer shield and inner holder having, respectively, proximal and

distal abutment syrfaces in opposing relationship to one another, which can engage one

another to prevent moyement of said outer shield beyond jts extended position.

7. An automatically dper.able safety shield system according to any ¢ne of the
preceding claims, said inner holder and onter shield being of a generally cylindrical
sﬁape and having a cross-section selected from the 8Toup consisting of cirenlar and
elliptical, | '

8. ~ An automatically operable safety shield system aecording to claim 7, sald
generally cylindrically shape being a tapered cylindrical shape.

9. An antomatically operable safety shield system ﬁccordingto any bne of the
preceding élaims, at least one of said inner holder and outer shield having gnide means
for axial movement 1o prevent relative rotation of said jnper holder and outer shield,

—
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glidable.

12. An automatically operable safety shield system according to any one of
claims 3 to 11, said inner holder having an inner holder detent comprising a radially
inwardly extending distal flange having an upper abutment surface which ig contacted by
said syringe, preventing further distal movement of said synnge in said funer holder.

13. Anautomaucauy operable safety shicld systemaccordmg o any one ofthe
- preceding claims, said inner holder having syringe engagement means for engaging and
retaining said syzinge.

- 14. An antomaucally operable safety shield system ancordmg to any one of the
preceding claims, said inner holder having at its proximal end at least one radially |
extending protrusion usable as a finger grip.

15, An automatically operable safety shield system accordmg to claim 14, sald
atleastone radially extending protrusion at said inner holder proximal end beinga flange
extending around the whole of the circumference of said i inner holder,

16. Anautomaucally operable safety shield system according to any one offhc .

precedmg claims, said outer shield not baving at its proxxmal end any rachaﬂy extending
protrusions usable as a finger grxp
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