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A safety needle This invention relates to a safety

needle and in particular to safety needl e pack. Needl e
wekimwkseaspuries carry a significant risk of spreadiB2gns/000357

i nfection, such as HV and hepatitis, and are

commonpl ace anmong heal t hcare workers. The USA has | ed

the way in introducing |egislation that obliges

heal t hcare providers t & tAetyHeed€af est devi ces when

giving injections i ntravenous drug adm nistration and
Tl'ﬁé nlvel% @Ya? g \?Q%%&nﬁ%ﬁ thd] Qggﬁ cu H)ngaﬁ" tﬁzleéhrleepack.

ever pr esent risk of liti gation has aI ert ed

phar maceuti cal conpani es and health authorities to
Negdlecstigki lﬂalbieece‘a‘x é smﬁfae@é rislagt gpreadipg fnfgptignpguch as HIV and
hePt tgoh% 51% c@ on@?‘iggllt}?ca&t\’v&}kefsm"[giglﬁg"A hag]ﬁﬁethe Way
ave’been a er “of i nventions addressi ng
in Itmthi,cnfgomglshiﬁbﬁ thaiaﬂﬂtgetﬁ hbalthoare @bhides. toMsstthd azkfestt dtﬁ/lces

formaf a praotective sleeve which covers the neeg
whenp gafing iny P80 j BEEAVEROUSa ST ATy RIS ERf1oTo ranidp A L3 o frivasive
ti t [ I
priGRRS" Offcl SOuTEETaR KRNI ahdl ich AU LOGSRRAL B over
pr$p619f3sk bﬂlﬂgﬁlﬂ)ﬁ a4 @leated pligmBackOical 8dmpanie amrbhiealth authorities
uire or. drug adm nistration is to draw the
to 6? talgg,]s%fe JPYFSSr bul k contai ner, or first
reconstitute a | yophilised drug, and then draw up the

requi red vol ume of drug fromthe reconstitution
Asvesewit. oiﬁb@dletghmdceevatmﬁ% ne¢fHle sielpinjaties, teeehege been a

Iargé gtutlzjn T og (i)n.rveﬁucr; de?es%% rtﬁls 15%11% V0| o(r:e? rs]ttl](gcg]%s? 61:141%11 others.

r via osure

Myt agké Gid wﬂnewm Protedtive gleddl Rhicheshbvers tHeaueodle tipe€after the
drug usually wll be larger than the deli veré, needl e.

injeyti@nhas; bees FiedioF SRFapD 0L Frirapiingdihe nepderapidly ipfos fhst yringe
baRbl. O%‘uchoa S H%d‘ctj&earé Qk&ﬁfil%t‘?é?i @PE}@‘A%Q fd9§q 414 40 and US
snmal (0] e a

anmount must rate ear
5,t0kke88ded air, and to correct the volune after dravvi ng
up the drug froma bulk container. Also, tw of the
nost conmon types of injection given are intradernma

A @itk SQHRARHS for AREL RERMiHAALA Is%0 URAY Hi1BuBSSA! £vibl B bulk

be visible to ensure that the tip is insertéed into
contagsyesr firstwiecanshibyela- bioghiliged drug, sindathen alrkwirupy the requlred

Voﬁ%r?egeggtﬁlfgltt%ontt ?heo {e%\éﬁsq{%ut?od %\s’-séip%oolaepergclztlce%emands ﬁia? separate

needles are used for such procedures, to avoid contamination and “coring” of the
rubber vial closure, and from a practical viewpoitlt, the needle used to draw up the

drug usually will be larger than the delivery needle.

Often it is required for the needle tip to be visible prior to giving the injection because
frequently a small amount of drug must be aspirated to clear out trapped air, and to
correct the volume after drawing up the drug from a bulk container. Also, two of the

most common types of injection given are intradermal and intravenous, and both

. require that the needle tip be visible to ensure that the tip is inserted into the tissues or

vein bevel-side up..
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needl e stick injuries, whilst allowng the tip of the
needl e to be visible during injection. At present
woOhete®mszase no such devices on the market. Ther eCTA&B2005/000357
therefore a need for a | ow cost safety needl e which
prevents needl e stick injuries in healthcare workers

but allows the ti the needl e to be,_exposed.
Itpzéc;@rteﬁ% hyproplem Fé% Sevidng AT st peele C}hlss%l?fl%ttfg, prevent

nB&RAIE I qmaﬁb 'Vgﬂloﬁ RN iAW tH@QQ)' Bf tBe HREAECONHD visible during

surroundl | ow needl e, sl i dabl e sl eeve
irgédatedabl At pmaﬁnt gadroaretive smuhetblve:eh@b the ameatkq;iac%ere is therefore a

oundi ng t he. hol | needl e, edI b.and sli.d
NSRS d opnehsh Sanasale WERR Pyt p el SieF RS i hoblhcare
wBﬁ&st B‘&‘é‘ll@@s %heftiﬂ&tthé hEesHd tb'H&QBx & Which is distal to
(i.e. furthest from the tip of the needl e and a

second (injection) end which is proximal to (|

near,est t the tip of t ere
LGRS R e iRl a0t Rt FEEYF ofrising a holiow
né&I) e£ tricedlle t RubABuirdlirGid ORe BEMoWEnédalk, tmhabtu@ladmé@e slidably
sl eéve is adaPted to slide in the direction of the

mijogpigt longhe ﬂ%‘é efathind m%éﬁomdle&tb@dw@awmﬂh aeedighub and
slvgybf“e slte %g%lr: nt%e C)s]‘hd 128 ﬁg&,@' gn(i ‘Qlfhdé g) %gvmg. a first
eeve and a retrac tion<in

(r%ﬁlﬁlth cﬁﬁd W]ﬂbl@ @i disal t@r(ﬁie ofurthése fmie)dhe tip R)@Jtlfbcrte&dlferaﬁma second
the slidable s|eeve, via an internedi ate positi

(ipisetirupreng w@@w@ﬁ%alab&ﬁﬁ a??«r%ﬁﬁ doxthe tipef rﬂé&{l@éle wherein the
reR G rfgcél{sa %@P%":ﬁ%ﬁl thPﬁ id Qi ﬂe‘ g{iiecﬁt) 4hen riﬁj@gtll device and

proj rom t eeve suc
thehdidablienslerse, is tadeptsd |tdesﬂxlde 11$ Ithxe‘daects)muf/ﬁd: lengtlhoof Hee needle

|nterrred|at p03|t|on ection in a patient, . .

befRaS Hofd audReS o gt which thilriktisd w6t aliean liendnsiae
the| éh@@l’%%le%lv@%ﬁ@ al 1Rr5AYS §Fsitioh WPV ihfe8tisL RO &k needle

position, and in noving in to the retracted position a

pmﬁ@tﬂ frommt th(e slidabds tsl@wen ghe o itrctemn%h@e pesitive dewiach thhaxtended

d e f nt .t
pRuqT PR e B OF pEEES T ohEih BaBpBLo b of oo prate projects
par@M@y éont e slifdtee bleeve, 80¢h mﬁt tiﬂn asd’,l el&délﬁiabw)sléwd i$ fio¥ed in to
t he extended FOSItI on, .the saf ety needle further

the om@rm%dlﬁg pasifiei otrig) chtiemh inipsrRatigpbdidethen ay Bedieaillqgs inserted
mw gga rﬂaér%'e %L&Ab‘f@glg?\}eeqfs 30,2446 RIRA iRQSHE Lfaga %1 sition, and in

romthe patient,
mbhmgpmdh ths retekted gmbitipnnmd vestieoht oinr tdse)nmge dId)ree In=.u gemm:ted such
sl i dabl e sl eves htha the injection e th

thah e r%@@lg the peg r?rﬁlet Fﬁjﬂ%ﬁ’d‘tﬁ IGSHR ’i‘f&é&\“&s é]ﬁ%I slidable
sltde {Oe&%{’é{ k088 th Ofnjd MBnRAR K MBS RRIRPED RS it9Mhd @xtended

EXDOSE the receivi ng
position, the safety needle further comprising a locking mechanism capable of

retaining the slidable sleeve in an extended position after removal of the needle from
the patient, and wherein the pack is releasably mounted on the needle hub and slidable
sleeve such that the injection end of the pack covers at least the injection end of
needle and the receiving end of the pack has an open portion to expose the receiving
end of the needle hub, and by causing the pack to be moved in a direction towards the
receiving end of the needle hub, the pack engages with the slidable sleeve which is

retracted from the extended position to the intermediate position.
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end of the needle hub, and by causing the pack to be

moved in a direction towards the receiving end of the
waeewlos2350b, t he pack engages with the slidabl ecsiGBues/000357

which is retracted fromthe extended position to the

i nternediate position. This safety needl e pack protects

the user fromneedle stick injuries while the safetﬁ
Thiscatdpngedls R profests ﬁhéélaq:refrwabneéﬁkf 5k 1gjupgypihdle the safety

aREERY ¥ nale Rid HEd ﬁ{éb gxﬁ‘cl? J‘é{%’ll&%?é@l@&et R gﬁ'ﬁq%gyfor use. By

acces§ory or use, eeve [ S cause
prilvieg the dafetypncdendoay rfmdilﬁt thepdslablecriedvetivveased he move in to an

exte ded and retracted positjons such that the nee
I3 pe%B%i& %ﬁ aed] Fﬁtiaswgatv%m&ﬁoaﬁcge@m the

n&xﬂ?ﬁ&@ﬁmeQ?mﬁﬁ'”]ng an |nject|on devi ce conprising
the steps of inserting an injection device in to the

receiving end of the needle hub of the safety needle

ack as clained i.n an r ecedi c ._movi ng.
TR e bR o PR A BOTTg ScRPH, o pgiection device
co?hlbﬁﬁﬁé %éét@ﬁsvsf {Hé&@l%g A ihRectibie detics inRsliial RcPR# eﬁm of the
renovi ng the pack. The present invention furt

nemdln/hldce of the rsefdtno deefdéﬁr paq&q aécﬂmngdanw@wr@medmgu qigrrt, rmovmg the

dl s.define
o i i RGN, BRGEtieR et "0 SriogHis sRERE tvss igoto the
int@hde@ibhdhseorvhmMbiemovingthé pﬁbk Fig. 1 shows a safety
needl e attached to a syringe wthout the pack; Fig. 2

shoms a centre line cross-section through the safety

T PG UAIOE m Bl 5, ey s o
salﬁﬁ?dlle&ileﬁa@c asAesinedvsbavesaf ety needle with the slidable

sl eeve in an extended and | ocked position; Fig. 5
shows the detent nechanism Fig. 6 shows the receiving

TR e@ént tRRnBbh qf?llp h@w%e%é’c%b%@ WH‘I@féraﬁ:e Ge thBY®Ing drawings,
ar Fig. 7 shows the barrel of a typical glass

1n§wmphge used conmmonly for pre- f||||ng with a drug,

S R R R

Fig. 2 shows a centre line cross-section through the safety needle attached to a
syringe;

Fig. 3 shows the slidable sleeve partly retracted to expose the hollow needle;

Fig. 4 shows a safety needle with the slidable sleeve in an extended and locked
position;

Fig. 5 shows the detent mechanism;

Fig. 6 shows the receiving end of the slidable sleeve showing the cantilever arms;

Fig. 7 shows the barrel of a typical glass syringe used commonly for pre-filling with a
drug, assembled with a safety needle;

Fig. 8 shows an integral syringe barrel and needle hub;

Fig. 9 shows a safety needle as assembled by the manufacturer, prior to inserting it
into its pack;

Fig. 10 is a centre-line section of the safety needle in its pack;

~Fig. 11 shows how the pack is used to hold the safety needle when connecting it to a

syringe;
Fig. 12 shows the safety needle after removing the pack, and ready to use;
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Fig. 9 shows a safety needl e as assenbl ed by the
manuf acturer, prior to inserting it into its pack;

WOi2006/088850s a centre-line section of the saf et pCneBihas/000357

inits pack; Fig. 11 shows how the pack is used to

hol d the safety needl e when connecting it to a

syringe; Fig. 12 shows the safety needle after )

R rigoiohgwE 18 Piserelivaserorddeynereasshs RrojectipBzagaipshacetic stick

e R T @%ﬁgﬁgﬁﬁ%ﬁ%‘ﬁﬁb Wing the

ijest®h. t o be seen i mredi ately prior to giving the

L Nj i on, ovvs t he saf.et eedl e, bei ng used

g 1Sﬁf‘%‘¥§ thﬁﬁa e&%ﬁ%‘ﬁq‘f& eﬁ?%usegio Eﬂ‘no‘i}‘\é‘egﬁémg% ety needl e
thshB@l@ tﬁ@bﬁ@t&' rfé@leaHQr fREnREQSE Hith tRe ﬁidt&%@lﬁz%hdable sleeve

sl eeve |l ocked 1h a forward position to cover

lovéediinea fqrward:pcg;ltmlléta cetale meedbertim;e- | i ne sectl on

RO S i 5L L Rk OaRE S, B e po

og%tlb%é)&e%d‘nﬁﬁher enbodi nent of the safety needle
inits pack; and Fig. 16 shows a three-dinmensional

Fr@dﬁ@b@\m acere-bhe sdviongba dirthaiembegserintef thegrafaty geedle in its
(g% Cg the drawi ngs, like parts are given the sane
PPEr Eence numerals. The appl i cants have found that the

Fi. aGesswafa entpediméhsionsl teppesodtatibie on@Rdiuth 68khe embodiment of
itself lead to needle stick injuries. This is

Figadfi cul arly undesirabl e where the user is injecting
cytotoxi c agents, for exanple during cancer

chenot herapy. The safety needl e pack of the present

In theelrdvwiaps,dikeipdsts atecdivanrihe sames rdfyrepeeowindiralg. a pack

whi ch shields the user fromthe needle tip whilst the

tip of the needle is being exposed, at |east

Tﬁé‘raf)%lﬁ;ahﬁé haAB¥% Bhind 6AF gheﬁﬁB&és@lo'ﬂésxRB@@ﬁlettﬁﬁbf tHendeldR can, in

e needle is not exposed to the extent that it is
1tae>1ﬁheaédo whedle shek ugertesi ri]”lemasparheulméjedn@snhblsu@hﬁrc lilee user is
t.he. patient,. but sl osed suffici )

n
e doro PGSR hdon syundlsr A PRE bt byl Ty setery
n&Bdl¢ifackhsy the Présent iﬁvéhtﬁ)@eﬁ/lofdscsuﬁﬂ ﬁﬁjuﬂés By eravadih€atpadk which

sﬁlgldsa?tf)el las%tr efro?lll tcheo1r1ee(?lifspt%!) W%T st t?l)t(ect?p of the needle is being exposed, at
least partially. By at least partially, means that the tip of the needle is not exposed to
the extent that it is exposed when the user injects the needle through the skin of the
patient but is exposed sufficiently for the user to see the bevel of the needle, in order
to guide the tip in to a specific part of the patient or to aspirate air or expel any excess
drug. When the needle tip is at least partially exposed the arrangement of the slidable

sleeve and the needle hub hold the slidable sleeve in this intermediate position.

Figs. 1-8 exemplify a safety needle for preventing needle stick injuries which is
suitable for use with the pack of the present invention. Fig. 1 shows the general
arrangement of a safety needle 1 (i.e. the safety needle accessory and the needle 3) of
the type which may be used with the present invention as fitted to a male Luer taper
connector 4 of syringe 2, with the end of the hollow (e.g. hypodermic) needle 3
enclosed by the slidable sleeve 5. The slidable sleeve 5 is prevented from longitudinal

movement on the needle hub 7 by a locking ring 13, which may be removed by
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drug. When the needle tip is at |least partially
exposed the arrangenent of the slidable sleeve and the
woeemlos23sab hol d the slidable sleeve in this PCT/GB2005/000357
internedi ate position. Figs. 1-8 exenplify a safety
needl e for preventing needle stick injuries which is
of the resent

table f th t
poieefit a6 iy e OB i ma PR G3BMsHAc gythg needie
hubadrRiof ﬂﬁ@%@kﬁ@bﬂ: ddeve.- AItH@ug?ﬁélﬁBUdl@&%ﬂ'ﬂ‘i‘e FEEC RS leun&nm the

the needle 3) of the type which nmay be used wit
cypindisash shapeod g xmd@shlfq andesdidalgle glogwt may berreplagaskby triangular,
conne ctor .4 the end of the holl ow
regtangyl ar@ﬁ&ﬁé"#ﬁp&?'fo D5 upliallod 0 by the slidable
sl eeve 5. The slidable sleeve 5 is prevented from
| ongi tudi nal novement on the needle hub 7 by a | ocking

Figjhiy aagossabriciin drgugietheeyris eldthp ppisty Ragdlecoh tThe needde bub 7 is
cyhgc?nacla? n%&/ Ibrlnlen } % kl%%ndlvﬁgalg’%e&%se e%@%g\éﬁ‘e ﬁll'&l 5omca1 section

8, and adinedlded ohfd)ethEIrllé‘dlaS CBHel dodlidal sdctiod [8€ha ahi 1ﬁﬂ¢’rl f&ﬁhle Luer
shape of the needle hub and slidable sl eeve may

copept #did ipyhewn é?rg@palﬂy atiashed yte aralokuet qoae @féﬁe%g%(the
Lu%h' Eyystetng ?oraaﬂgéﬁlﬁ Hg?{ée [E'g tl}ezstyhﬁﬁéellel%r tgv%iméxﬁ%hﬁp t}éﬂt is a taper

rou t he axi e sa he née
fl‘lhlll.[bl ﬂt hisd a;sbnemdthreﬁl arginiebth euremnmwcbd iatthd pﬂasandnwmtmh) The

el o A ENE hIBENS B PPAGS CoMUAF SERE Foh 3 oibs Tcly

sllaﬁg'cﬁﬁnﬁfd %ﬁ@@i k-ﬁéeﬂee@fér}ﬁlbz’ﬂ Whited rdesivaipom (1 e. the end which
frirctionafl yat}{ac hed to the nale Luer cone of

recsyes m’@)ﬁé‘sﬁm(gbh of lideblessjeaverh, there atetfawhtangilavier amese%i wdsicthobear

f .t hat i )
resifisgSitipnn £ iRt 18 ol PlsthopfiRestians bd fadlPfheresdsgres o
slil® of i RIAREMID 7 Bind tdﬁiﬁoraﬂib%r@%nteﬁcﬁ‘drﬁ @oirsd éijP{h@ locking
sl eeve 5 shrouds the needle 3 and the needl e hub

ringntP.i J-doking ying| 1i3diSngw@ldeénmtwlkYemtbythph?éldﬁ@@dqileemu% by a
fra@ﬁlbﬁl oﬁrﬂﬁ ségl‘f‘ae#n\ég B¢y .gﬁn&'o gveh\%lg)gieﬁplﬂedv@ }ghhﬁg‘éﬁ LY&8h 14 to

bréairnhe |f1amgibleajdiﬁt 5. Whti is Ipréfemed tlesithd gng y 3 upmairishetached to the
surface 18 of the conical tion 8. The sl.idab

slidghle glgeep ¢ Lo rfffﬁ@e by mymbgr qﬁfﬁf%écrq@ elﬂ@édlﬁonbﬁwﬁ frapgible

- - Al Y/ m t n

iohPFRAIK!{ YaBp@IATIRE 10O MRRRLS, e AORIp@ SHeth may be

mctdh@dsﬂoi tte lnbedls lhekvievis abgulabfew fangitle eopmictivn.] SVhemthe riagking
partial l whol | vy uI| on, the .t
ringgl B ik RO By e, 7 icepte Sepvq § bt Pasd In the
dn*eétﬁin $tBrdw ROyl Actin@oR 16 fadd AGNRA it ill BRVE kAR B the needle
sleeve 5 to reduce the nunber of discarded parts hi
hubddiotaxpase thiherckdlardgi HE éhe slidable sleeve 5 moves, the cantilever arms 9

are forced outwards by the surface 18 of the conical section 8. The cantilever arms 9
are resilient and the reaction force against the surface 18 produce a resultant force Y
acting against arrow X, so that when the original force is removed, the slidable sleeve

5 returns to cover the tip of needle 3.

Since the resultant force is provided by the slidable sleeve 5 itself, no separate spring,
e.g. a helical spring, is required in this embodiment although a separate spring could

be used if desired. Thus, the resultant force may be generated within the slidable
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joint provides a tanper-evident |ock. Alternatively,
the locking ring 13 nmay be noul ded to the needle hub 7
wOi2e068%30t abl e frangi bl e connecti on. Wen t hePCoaBE2005/000357
ring 15 is renoved, as shown in Fig. 3 the slidable
sl eeve 5 nay be pushed in the direction of arrow X by
cti on t 6, when it w|l v atlve to
e RogtrRTS 5 T neE: the el Besrmaeiatior, fndor by
thSadceabhefustheeittn &ﬁﬁ%melaitﬁally adTbinh A€ Mme¥B, sAclfisa spring.
forced outwards by the surface 18 of the conica
section 8. The cantilever arns 9 are resilient and the
actlon for agai t.h u f
A SRR BNp1e0 s B GREVer G U RAT Sivd B 27 SR e g e

Sultfﬁk% ps laflil,NBY shiebee desighigpune bearldpesisticdabl ehs Eﬁﬁvlﬂ ,Svarious
returns to cover the tip of needle 3. Since t

SPHES; Gh%féﬁﬁﬂffttﬂs &eay] ke phiaiicde ddBipughdow) Gaghlsver aymsey aresshown,
FPr [
anl gt O AR RREEA s SpPicaflibfer 48 900 el e B i
emb@din@bdn altheoed 2 tb 6lasiprefelred hidbparmdméﬂrlyelﬂﬂfdrﬂﬂy féwr ce
may be generated within the slidabl esleeve, for
exanpl e by the sleeve having an elastically def or mabl e
Alﬂﬁ%ﬁgt Ao 1?&% 9 (l)ér)%(rxaégt;@l me‘r:rt%'sac' chrbsf%a(l: léﬁlgféh‘;‘era Os&%?pr IE%]'S%&I%H%ay
be skadwyithin thie gcops, oftthepraattiithengon. almihe ¥Figmythh avdageas straight,
17 whi ¢ bear to t e surf ce 18 and,..b ui tab
e bRGRIAl Soteeh B G L pREaS: Rt SRl g egnerate
a roR1taRg f6R8 Rek &k Sthi Qs%rﬂ&@é’ n@&i At B BeslghtPhd Bl%’lﬂh Ful4hay be
cantilever arms 9 are shown, any nunber could b

curvep|toyaive aAnoleeliasar gelart sae | e theforce Y§0r1k§1qbﬁ puhgtantially

hi nbadi I h h f
by 17 SRRSEIE Nou B PARP o B uBLEL BB AREh. o

whiofe Quei¥p!lisfofetle bcyceﬁnﬁg) Bhe alf tl‘ﬁdhﬁefealéehubolﬁﬁéecBﬁ&diH domidas. In
may be used within the scope of the present_invention.
fact st pae tppgred seoienseer adepered Hegea vydd be spfficient. The tapered

sectio SdeRE o ?:hgye {0 nﬁcgﬁ 3% WY Slrtb e m«%eﬁ?éqﬁu%.razlgle tapered

sufficren generate a resultant
sedtiowasoald alkd dessemtd ate t}reewaill nbtheheedit habgid. aatmpahddeient rather

but be, curved to r in n.rate.
thayfy ebpivd Tse ool ettt Sitbirier ok n i i Pisyiged the
sli@aHi £ 8RONAR1i€ sHyRIbi BSnﬁélfré’ckea Blojdctien $ titadlreace 1189680 needle
I'n addition, the whole surface 18 of the receiving end

hubf wilisufiaesd] e hub 17 need not be conical . In fact j ust
one tapered section, e.g. a tapered ridge, would be
sufficient. The tapered section does not have to

Thegeom%taelﬁ ra@ih i di€ers pfAe@ fgrdah dedlagetightlexibilifhh the safety
t apere
needlep accessory of the present invention. For example, the linearity of the return rate

may be varied depending on the particular requirements for a particular application.

Referring to Fig. 4, when the slidable sleeve 5 returns in direction Y, it travels slightly
past its original staring position, so that the resilient pawl 20 which was depressed by

the surface 25 of hub 7, snaps out to act against face 16 of hub 7. This ensures that

~ the slidable sleeve 5 cannot be pushed back towards the syringe 2, and therefore the

needle 3 is safely covered. It is preferred that there is a pre-load between the
cantilever arms 9 and hub 7 to ensure that the slidable sleeve 5 is sufficiently biased in

the direction of arrow Y to complete its full displacement potential.
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section could al so descend into the wall of the needle
hub, i.e. a tapered detent rather than a tapered

WO i20p®8238D so, as descri bed bel ow with referenceCrGB2oag/000357
8, provided the slidable sleeve 5 is suitably
configured, a projection in the surface 18 of the
needle hub 7 will suffice. These different
arrangenents provide a great deal of design

The! Sahiikslebve prfdrhslySas et ﬁ’rsﬂ@@éﬂd@d %ﬁﬁﬁﬁﬁ avier®thetdilable sleeve
present invention. For exanp e linearity of the

is rableuton be an@zed?gomedsvarq mermgemi 8§ the neadle gawby pedijagpecond
t R
ex{egg?;ci égs%epr}l %ﬁg% rtl?%%ﬁla F)fe Osa%é:v 1s 1ﬁ§§bc‘é egtﬂo%{hon eTfh%rdifoI%nt start

and @Gt RMioNs of thelsliamak slesld Yhtdcliepad by iatdetent h@bﬂﬁhsm shown
starlggmposmlon so that the resilient pawl 20 which

in Wi S apidiss duboyeadria conungiéan wih Ffgshdh3 and 4nddter g fixsh two
eca ﬁ1me r%:s 091%% gi‘geﬁ)[f atﬁy‘%nt mteé%'l g’ lgl 1?@&b$é%éev%h§w1tches”

e8ve brcanno s th
so $iydt itigRtudn ofithd slilislekreee tripe amzﬁeldhg p3wi, sosladt éheyslidable sleeve
covered. It is preferred th%g the e is a

-] d
rethES\REEY 19 e “salst positien; Wahis toe aﬁ\a PrgBents Elger gmﬁﬁeﬂ?mtfmm
[&1‘% Ve AR S HREY mﬁ_’%é L s%HJ fdl Gin€NEAY tlglsaﬁx%?ectsntﬂehﬁp of the

rectron of arro 0 conp ete 1ts full displacenent
negdle ems|patt of e ddtérd afdcbasibimeareingide Senfads) qf thexglidable slestve has a

.exte osi tion re.the Ildab sleeve .is abl et
pith ) UG b TP A0 FOLa T G SR 8F A REHRIETegls Rub 7
thé}QISjy RolRBEARd sl%tbféqﬂgéi/eﬂﬁsthé fiRNeMBRled gdiRionl dndakl @e, allowing

sl€eve IS in a |locked position. The different start

thaasﬂ@ﬂafoilmslsweﬁosnwmmo die sdqenctﬁxtd@dﬁﬂ@@té@v eP'ig 1i0sis integral or

attp@lelflgt\()g 1ggb1g ﬁstlgerw]/tﬁ J Ungpareg%] S8 feﬁl %ﬂt ggwg 193 aéd aéé%sg I'i7 are

mdld&T 1n&$g@alfy| \Fvﬁh the\Beddle hiltss€R 8mahdl tHeepines) @cftemi@\iﬁtmithé Tecess,
a detent integral with the slldable s| eeve "swt

and gllpwad te meve QIrYrPXéPPtt Whers coriEniied by theglstent %’sths Botndaries
of tﬁls% €009 ) ﬁ‘g\fﬂp’s a,lt'clg?émls P%fsthé dada} yenéédﬁeevtﬁe mﬁ&eﬂﬂ@%leeve 5 is

onfy to posi t t hat prevents
pldcke osti thahbkeils Be;eMIEpfrr m'rpMInge tmthedspt@/\% (fermdukeas part of the

nephle MHBQUPEPORET HiSch): Lo taal G Hettaniso < Brfies dhe pin
5 GHIebRGRe gsﬂfeﬁ@pa%l/l' fm%ﬁl ﬁie%‘?ﬁ’ €0 m%@e@ ibehikd s?ﬂxg% at position

engages a sprag and a resilient 19 attached to
b. tIhehisgedition hhﬁaslwafomlw fhxsltdipp@d 20 &xesmqedkmués 5 | 8&pd cannot

bey Frnaady e S FRBUEE oRavR bt Bithe B afnd el of the

coﬁﬁ’;%héﬂt@ Rs sufplied %o ke ddit @@f,and Pie BLitanhedthe Godkiigs ring 13 takes
sli dabl e sl eeve 5. Sprag 26, resilient pawi 19, and
acemmbd of thiz. With the locking ring 13 removed, the slidable sleeve 5 is pushed
further towards the syringe 2, and pin 10 again deflects the resilient pawl 19 until the
pin 10 reaches position ¢. This distance j defines the initial displacement of the
slidable sleeve 5, when starting the injection, and the tip of needle 3 may be level with
the face 6 of slidable sleeve 5. The slidable sleeve 5 may now be moved towards the
syringe until the pin 10 reaches the end wall 28 of the recess 27 at position d. This
position. defines the maximum displacement of slidable sleeve 5, and thus the
maximum exposure of the needle 3. At any time the force acting on slidable sleeve 5

is removed, the slidable sleeve 5 will return in the direction of arrow Y until pin 10

reaches the position e. Pin 10 would also help prevent the removal of slidable sleeve
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noul ded integrally with the needle hubs 7, 8, and the

pin 10 extends into the recess, and allowed to nove
wobnrewlog2asncept where controlled by the detent aOWGH2€05/000357

boundaries of the recess. In the initial assenbly of

the safety needle, the slidable sleeve 5is placed

over the need h pin 10 prOXI o the s

S2Bul(# tf@aﬁééﬁepmh 85 It RV et i | aff étorbw*a Fet,arm 9,
w(hgd revants gﬁ% ﬁ%ﬁﬁvéﬂ bﬂﬁ@'sﬁd%l@%lé@vés' TR §fhaf Psglh&s, pawl 20

in 5 deflects the resilient paw 19, untfl the

epdaged @ithSade dppe tiuliné randdars\pnaqha thblep sise;vtel Sofrom b¢ing moved.

ot B st 1o iy S RGeS ERBUALE BeRGgion Of e safety

nERIN, Vi Bealf GRshEe A RbRiIbRIICRo vt ik Sheb&8arh Al EQD tIQ:f slidable
t he conponents as supplied to the end user, and t

sllewrai pghhwf 7 th petnuit Kierpgn P rmmatﬁ@nepommm pQﬂitutrh@daut the
{ th the Iogklng %ﬂ? 13 renoved, the slidable sleeve
Hgaﬁglﬁﬂ§ﬁgﬁ P iehgb S owar ds the syringe 2, and pin 10
again deflects the resilient pawl 19 until the pin 10
reaches position c. This distance j. defines the

Theideteat mgrhapisie deinferchingeple Jeveres| the sligehje sseveieand needle
hli% %\rf g]tl‘%](P eﬁklgy ?lget ght n‘?‘&: aﬁdg}gl cfes boe]Zi HARGHL V§ iM% (Ql% of a

e face eeve
n@hbetadf uchl memn&nﬁ@yhm @Mlnb eeq’[ﬁl\éﬁﬂnt ewﬁag ds ;iehmltsmrel foflewing
until the pin 10 reaches the end wall 28 of fhe recess

sepenge foprtation: Bermrhihs shdahle slsavaerhnmevednatheicntpe that the
%?%Qﬁggﬁ&ab(?é sl%le*éjﬂ%\?el %\l@]edeﬁ%?c it LPHR ﬁe'%SJﬁ tip, at which

m exposure of the nee any tinme
pésitiare ttcdetery roustsiel atdivhied sbebateif Ethe shsp@amgefdrcet b the slidable

slidabl e sl r et di.re n of .
SIgeo eogr s SHOAY® piskes, St Brigad; i dicks. M rotggting the
udR oth drigt RetPiR re¥@B kipt h@ﬁf@%ﬂ?%ﬁb o] fof?elllé £28leBwould be about

sl eeve5, but additionally the tooth IS now

3 mn»hanlafrem theffaceoDthe opening amtlicl Séxdeblees&qwsaat thiaistdt, and 1 mm

v th lidable sleeve 5. In this
b?ﬁ(%l &)}b #a‘fef‘é‘)' en ete?glsear?g“é%e‘g with face 16 of hub 7

and prevents t he slldable sl eeve 5 from bei ng noved.
It should be noted that with the present diagrammt]j

Figr ésbavathedlevise t pepisyiopsly detaied, exgerfihtin $hib GRbogxment the

t h
ndll S LRRITETRE byl BOCEIRE L il IBEYS, T bRt ke to
p#3e shitougin tlee h@:edﬂxohub i7pane thebetnethés adupéedi 01311 t® snap-fit over the
pr ef er abl The etent nechani s .
promcéIPlaﬁQnéTé%ﬁ% kﬁatb ﬁtl?rh% & Pradpred &1 %k tsz' Kofng the glass
rggeéjlrﬁ‘aﬂai‘@ Gylidhet LY Behss @a%@qstﬂa?ceqefnem tHEGRAY 86N shown.
escri bed herei nabove is but one of
Alternatively, a more defined snap-fitting termmatlon may be formed, the object

being to make the device 1 difficult to remove after assembling it to the syringe

barrel.

Fig. 8 shows a safety needle 1-in which the needle hub 7 is integral with the barrel of
the syringe 2. The slidable sleeve 5 is then attached to the needle hub 7 in the manner
as described hereinbelow. The material of the needle hub 7, which also constitutes
the barrel of the syringe, would, of course, have to be made from a drug-compatible

material.



10

15

20

25

30

nunber of such mechani sns, the main requirenment being
to permt the foll ow ng sequence of operation: permt
woheoetis2adabl e sl eeve to be noved sufficiently BOTAGB2005/000357
the opening in the slidable sleeve is level with or
just in front of the needle tip, at which position the
det ent st be act sp that if th i splacing. ..
A rehons g aebite SPashevt to sshpo@destine 2fe Bbigetion 32
o hﬁ%ﬁﬁa&l 1968thE QeVBE Hupth Qvﬂlé}ﬂﬁﬁiy tehi& BraRhe&tthegliddB® sleeve
user fromcontact with the needle tip. Typically, the
5 tthgrelnf gtiveratieg theeromnltant foeseabdluts @nlvmhlmaﬁklf:r oreotpiesating the
face of..the ope in the slidabl slee
PR S2itror i by Prbfifed et R e e Rare VR B 8f o didable
sle&lel VRt &tbetifelg-reducsd QWshd IRIaBRVIIES el Rl BE Ql‘éb(ﬂlé?du&i 7 are slid
descri bed, except that in this enbodi ment the needle 3

toigethbip Hepeebyi inetsasing theutiffaessen gheotlidable slegye hige barr el
29. The needle is free to pass through the needl e hub
7, and the cone 9 is adapted at 3 1 to snap-fit over

Ak RE aRERLEES tPhe IeberddGutéiOfuifact opiiey Reliledub3N) the slidable sleeve
produced as a result of rolling the glass onto a

hapenh theell onegaaiilener armeviigl eagnges agsligal g#‘“&rl@éble piek gurfage of the

nésela a cﬁqﬁl{\n in ﬁiL,et %% Bt ﬁe\éﬂieylg 13?&[@5 (?rggei‘%zﬂ%ﬂh the at least one
ap- termmnation ma

c@ﬁﬂeﬂ@r tu@n rrﬁld&pld@ed adadidlbebd tbkl: héhm]lttack dn Ithasm)uter aﬁitfme of the

P HOBeoTermgARL PR Bt hiab 2o tesSRbE eqve S is
sécﬂo rE@vepﬁIJWa?clls AL rdRE iRy éﬂdn&echg neg—cﬁ@hl?d 7 A3l & 8d 8N Rtilever

en attached to the needle hub 7 in the manner
araﬁs Qjemcﬂblrchmidtohbﬂewntbeldmptlo'l’hef theet lealiicall tretﬁ:kSt thenaeetbd|cantilever
hub 7, ch als stlt es the rrel of the
aré‘}?rleﬁﬁée,s"‘ Iadres@fang&ﬁ?e will e grncrae azrj)le made from a
drug-conpati bl e naterial.As nmenti oned herei nabove,
Fig. 8 also shows the separate feature ofthe
Ap 23 ﬁlé@nﬂt@\rﬁ @zaahlewear@&rtgae@ewwnd Hehe gledpble Hegye ptself may

h%Vﬁ e(fas y 5 e‘? q‘tlgsf’ ?&ht t?l?.] é%{ h?eCta % n?édléj ?sblln%r?ésdeﬁ%e a %atlent, the

ere era Fesu orce

reStlRaeliforet is gerﬁratdadwmhnﬂltlm s]m@abﬂdﬂe;lepvejj ay iebzlstlc’sazropertles the
provi des ahlg non i near returnéat .sinc aﬁ

appélﬁgttﬁnéﬁmt il 40 geabltant SoBRyis Eenesat i1 @eﬁﬁg ¥ fippgguous

CEUFoR ANGlelHCaRENIR dullic/prBbé&iisd hily b

SI?%bfe ee% gﬁer gbg‘}el ncreasi ngetﬂfzast | ?if‘ness of 't {)1 1 yoe
acsﬁevda lbbrelsaigezavelaﬁm Asteaal, slcheasreat ¢lastorheyict prdymapeAlenatively,
th%urtegerlw?lgrefn (t)lfle shc?abﬂ: selgclavee rrgllélt?/ bé cérlrg;grtlsnlale ,abltﬁ tlsule H \égs of
course, running parallel to the hollow needle. The elastic properties could also be

generated using a circumambient spring attached to the slidable sleeve.

As a further alternative, instead of the resultant force being generated in the slidable
sleeve 5 itself, the safety needle may incorporate an alternative, or additional,
resultant mechanism, such as a helical spring. Such safety needles are exemplified in

US 4,911,693, US 4,813,940 and US 5,104,384

Figs. 9-14a show an embodiment of the present invention in which the needle hub and
the slidable sleeve are adapted to allow the slidable sleeve to be retracted into and

held at an intermediate position between the extended position and the retracted
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has at | east one cantilever arm which engages a

helical track in the outer surface of the needl e hub
weuals/osteab, in use, as the needle is inserted PATMGB2005/000357

patient, the at |east one cantilever armis displaced

radially by the helical track in the outer surface of

t he needl.e hub thereb ner at.i the resultant force.
Poiige Mg Mteitoyseali g Y1 Baeode St g e e Fidable
sldeO¥RhAtSistthe neeRe b %k 8ffdsed. theinpRahR M pdsitiON thellbcking

nmore cantilever arns 9 are forced to foll ow the

mefharismiismobengaged med hange ther dickble skiere maythe retipcted uther into

o R B AGRE1 RAE0L SR BB bl g of
arfaf€hotit Atk BAtlex@bsinp ehesity cfaht aecdiepattially siddvis M@Yusérard Qosition
el astic properties such that, in use, as the needle is

the pegdie BQre Arasisglype ifenexamphe the palianiRsking aae ajse facilitates the
t i | [ I I i .
DR gl A5 0D, 0 LRENE e DR R et sk

infuféc®hérs thgendtphedians irhihe istermetliatk pysitiomt i nuous

slidable sleeve, i.e. a sleeve without cantil ever

arms. The elastic properties nmay be achi eved by using

2 ' & ANED bIShB M S AR HREE d
Fi rbt gt#(ﬁgsti P%e{%{‘ t%]sgésrseecei Vi gg end gf t‘ﬁe’salhigéjgg[}p\ég@ganee le
hub [7eksing wéyoinealonotter tapaaeg form. tJlidable sidesigéhas odntilever arms 9

cqur.se,. runni arallel tot hol | ow needl e. . The :
G niseee R €00 dumerttsth & HRIEHaR g Ubicfietigaees with
un@ib IR BP RN heIRY hl!iw7,_a§hb%_hiﬁd%r%ﬁelt 0Rait i #abIR. Sheg¥ Position
As a further alternative, instead of the resultant
shéwm,cthetseisgtlgdensr eit e Spring ventdlevefaising % (buevelfGidnt seheld the
oo SR RF o BERLRAUR ARy PL AL R Vg Mawonsn
theé et heePeCdrs&ablel nto e8 Jlael 38! ePRK B3k irbleghblynmdbnted on the
4,911,693, US 4,813,940 and US 5,104, 384. Figs. 9-14a
needleWub nd rbidablseiteve rthetnis the @sesssory iy Beldi withinrthampein3s, for
.- hu t ' lL.eeverare .
exife 3; Ractict Sup Ry eCreplovp A e oS (R CT8 ReRERP (R rdhsable
mduatidg #die packi atdescoedogtiave esgdgeabie pottivme rwiitle meytsémplyde the
oSi ti and the retractedpgsition.such that, in use,
Su ?F&St?fgt Pefle a,l:,lgegﬂcgss.grypr of SE sSULEPS ETalyyg‘F rtSﬁﬁufEE]e of have
probdidab! erms! $R¥E5 blbRkatlP tidiearnAHIS PRYEhbIY SnsddPRsAt: deep-
'n this internediate position the |ocking mechanismis
dravot vemyayBomed pléssocmatenel. sThelpidke3 sisebownmah bdlange 36 and

retracted.further into t full retracted.position
onigtof e Gkt et S ts oS FHA G iRdRaendpy e
exfeldisn 37T aTHE TR Lol Biadul ¥ BB kG dhénd bl @fcet d¥ethe slidable

needl e partially allows the user to position i )
sleeve 5. The needle hub 7 has one or more projections 39, which provide a light
frictional retaining force on the inside of the pack 35 to prevent the safety needle from

falling out. The safety needle may be further retained inside the pack 35 by a

‘releasable (peel-off) membrane 40, which is preferably gas permeable. The

membrane 40 is bonded to flange 36, and may be made from a porous material such
as Tyvek® which is spun-bonded high-density polyethylene available from DuPont
and which is used extensively in pharmaceutical packaging to permit a sterilising gas,
such as ethylene oxide, to penetrate the pack whilst preventing ingress of bacteria
during storage. Other peelable materials may be used according to the sterilisation

process used. The membrane 40 may have a tag 41 to assist removal. The needle hub

10
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the needle nore precisely on, for exanple, the

patient's skin, and also facilitates the aspiration of
wonreezisai r and excess drug. The use of the paCcCk/GB2005/000357

prevents needle stick injuries when the safety needl e

is in the intermediate position. Fig. 9 shows the

7 R SamE aRES PR et B P 2 e 56 g}eas”o%aﬁé’%er taper or
thfcafén L@rllg@(bgﬁmgé f6x8eo has cantil ever arns attached
or integral, the arnms termnating with a prOJectlon

33 whi ch engages with undercut 34 of the needle hub

Ref%% V\ﬁqw%ﬁ% My 1g Eoegﬁtsglﬁl%)%eth? sllfai g{i]% eto %ajre I}'illehrkﬁ{xgg Sﬁi tﬁ@ user

re’rs evé

rel@b & e ﬂé@labﬁe%émﬁtaﬁemotlgf bﬁlﬂlﬂg bh eag: anpadsiding the pack 35, the
together. Referri ' isis acentre-line

. th

user Rishesle piantor M g&&ﬁ n@%'ge bab %ﬂwthﬁélérﬁpa%gé@ﬁ@n@w Xengp the
P |

svhibge PAKCEP 430905 shSnt MEETR o dPU b3 i fress geinst

fadeSOIhﬂiddei dideva St hkichandkves Sowirds t}E-:Xs@m‘l}nge Ahefinjectidnognd of the

may be repmoved by the user . To facilitate
pasﬂéﬁéé@w extrpdRdnoRgen w@ cg\aa kapahig of housas e %9fethe needle 3 in

theg %ﬁﬁk@ﬁ&g@@ AHESHUBA SaFRYS §f R l¥ihBed PSitiBH" fu?t%%%nst the

pac accessory. These surfaces may
injbﬁkdm@r&ﬂofdhe hﬁd@éﬂ@ﬂ@\@dﬁﬂ@h}s caufing tbfaslkda:bﬂie qdcfe/feértabhqve in to

ul ar.. and a .SO rab roma deepdr ..
e, ST i0F el alER oBF Rikiea] BichusiopRek BB Bngnppiving
endMof Bhenddafnais ';36A@'ﬂﬂe QRRNIRE, thd€antg&RE VN8 9 @RIfREedt diRwards
needl e hub 7, and closed at the injection end by the

as ghayehavad wp3ne shifece ofntbe nead:le h@b s ot dersnzdl shoy dgr 4 on the
sht%al'iﬁggle%\(]e Beacﬁ%s tfle gro JCéIC?I 308 er?e\é € CLH) ’gﬁ}éceegve%tmg k%urther

mdvleghiht f At 6t dsvaathid péiai, at Rastfoae 6£the @)réj BetldrBSSBdﬁa}ﬁsfovfeh & catch
35 to prevent the safety needle fromfalling

ac
46meth§ apedly hpldgThe ﬁﬁ?ftﬂﬁ‘éeffa&mﬁ AaFe R deaded ri%lba énfi ﬁéertmg a
| |
rosifit Spoef e S 310ehE S| GEP o ndBAILRANT, *the YT may
notvobd rangesd3 @and aatzthnda@/ptwemdhae ﬁl[dalbiaaslpew\reoﬁsfmmtoemﬁ@ off the

nesilf by kBEb s FaRpfan o Bl BorTnaRI TR o < "1 gack 35

rerRN &N fleV @ty nBeO AR F4E ia§ MovRARkAag] 11 oh8 iPRRAY ortise. The
sterilising gas, such as ethyl ene oXxide, to penetrate

tiptrieedisaicls thhs pstttla%y @vmd,mge |thﬁglveefgls05ﬂleb@cdlerma' brusdendy the
useztd%éfgf % 9081 h?eﬁgifi@ﬁ s?e[eggh,e rgllh J[he: usely may asplr'g(e trapped air and

excess drug. Fig. 12a shows the safety needle ready for use, as in Fig. 12, but with an
extension 47 on face of slidable sleeve 5 extended to shroud partly the tip of the
needle 3, which will afford more protection, but make aspiration of air and excess

drug slightly more difficult.

Referring to Fig. 13, the user pushes the needle 3 in the direction of arrow A through
the patient’s epidermis 48 and into the subcutaneous tissue 49, which brings the face
of the slidable sleeve 5 into contact with the stratum corneum of the patient’s
epidermis 48. Further movement in the direction of arrow A pushes the slidable
sleeve 5 towards the syringe 42, and thus the cantilever arms 9 are forced further

outwards by the conical surface of the needle hub 7. At the same time, the end of at

11



10

15

20

25

30

process used. The nenbrane 40 may have a tag 4 1 to

assi st renoval. The needl e hub7 has a syringe adaptor
wa4oostuisziso may be configured to suit the comonPCUA&B2005/000357

taper or threaded Luer |ock syringe nozzles. Referring

to Fig. 11, to assenble the safety needle to a

1eBs e gl gﬁ%{ﬁ'l%&? ik sRoeld A ST BT rRT Sigb Beslcove
5 LA c M BIvePHSTRES ol DRt EHARE Afrectdn T oD BABHN Brclttl of chitilever

the direction of the arrow X onto the syringe
amoﬁrthfamsomtmme Fhoee thudggorchel &lﬁhersltfmctewadetthe needle, which

ulders 38 to.pre a st fac I
g Y D T 4G R T AGES: PheTioufelt: R EResents
ol atfBlimasKoBRvd\GEmaverfi: @0 tRA 1B IsRRY¥S) cihthle $afety needle is

capabl e of housing the tip of the needle 3in the
w1thdr@.wne@¢rattbe petienti dhe wsultanh doshofl hercgnBisverf amised urges the
slgf( F%asg ege ;Vtg{t/r ebthlo @%gg%eét:ien% hﬁ%l' tﬂle ?% é)g e neegleoSf 1stsglelded

by thelghdeble rslete@e 5 heA;d the @hdwdiuate dfabe prajectiones etrialethB aaﬁtﬂever
35 is caused to nove towards the rece|V|ng end of

arfre@dithe prejBCtion 3% o kantdlgyRs stk Whiske icgHl slidinen ﬁxer%o‘gve 51,

e f

BRE BT OIR LB TS s M MidaR ek, f sty B Frplents the

sliglabldaddenc Sl Iegve phsheddabk sowdrds greogyenige a2, 4bbeingtpuded off the
needl e hub_7, thus pr vent.i furth At or .

neRBGUI P A BAHHIONES PEABIN G of e 4By B SLiF Jisinegd soction

thgcg%lﬁv&\/@%r&e Qm‘éaﬁrﬁf‘thé Qa Rty BB REREHIR0 By The &G@VCS 51 and holes

ever arns are now | oaded radially, and
5% xatlt the grcaeqtlesuBiS antcaitdece atmg? hepatadevidhin deediodessIZe edhough

he needl e hub.7. e C my now be
15 oA SHREETE A B Dol 25 b Sl Jafessnce (o
cafnﬁ%ﬁ&fﬁs@ aff¥ §liddBR desdlsanfbe ibckéd Ritgpositing Wsestibricddt more
force of the cantilever arns 9. Wth pack 35 renpved,
projretiens £ gndrsstrsponding orppyeneredplehtinSual ani agranggmenrigsults
is
1nexp%§sg g%mp?gx L{%ﬁ h%ﬁeb\%eﬁésg f&)?tﬁg gaefg X ﬁeéciwsbbgégéfga%)&/ avoids
intro@udisg bpusiigefeictiogal fandfor dbtentsforeka ivtdcls teeeht ¢rom am lmiegral but
the user may aspirate trapped air an excess drug

independents lackgs nﬁ‘?@a@%ﬁlet dyrtage £y theo lpr%"s“élonaéyhﬁle 52

‘ m%tﬁmsﬁ? M eh M a:;cg n%r}ngéﬂaﬁl@%' pﬁBvﬂZS %sfa%ﬁgllﬁﬁo ?ésis@éh@!s @gainst

eeve exten 0 shroud ‘partly the ti
tha &&dﬂiﬂnﬂfomﬂ‘m&:ﬂlewlidhblafEﬂ@lvd Snnnpeeqofrweidnb |romctdduposnmto the

i castion poPdieh; 8 AR STecrs P psashél Ine sRidEg nasition the

1oBE8E hecBarlifin thEagdh %@%dH BBn ﬁ:%lsﬁerth@}“ésﬁltirﬂ rreegh

The protective pack 35 confers safe storage and handling advantages, allows the
safety needle to be assembled to a syringe without risking premature operation of the
safety mechanism, and does not add to the overall cost of the device, since it is similar
to the vacuum-formed packs already in use for needles and syringes. For the user, the

operation of the safety needle is practically identical to the use of a standard needle.

It is preferable that the coefficient of friction between the slidable sleeve 5 and the
needle hub 7 is low, so that the resultant biasing force to return the slidable sleeve is

not compromised by “stiction”, or so high that the force required on the patient’s skin
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the patient's epiderm s 48 and into the subcutaneous

tissue 49, which brings the face of the slidable
welemws2350i nto contact with the stratum cor neuRCOGB2HES/000357

patient's epiderms 48. Further novenent in the

direction of arrow A pushes the slidable sleeve 5

towards the syringe 42, and thus the cantil ever arns

. . 2 9
toadeflechrthe dlidiie eV Walteestyst héhiomar die adigvedebyroareful
sél&?ioﬂ%?qﬂfemg Suctfinald?B1sSATRnbivIBn thdGrtCRY Q% ﬂfel AfSheedle

one cantilever arm9 s forced agalnst a cam 50° whi ch
hetagseald bhenadkei flah| £ higledansitp puiykthyand loewsanilar dmgSongpatible

rotate in. the direction of arrow. B, until .the end o
PlESRTR AL oSBT reE Sh & ey teplestios R guch as
PO e ol YR R IR T 0 1 oGRS KBy creep-
registant plagtivsincdieniad poe sxarnge pnlyphenylend sulfone,coold glsewobefised. As

movenment of t.h |.i dabl e. e 5 if th af et
oA oS i LFEP A Bhi Eh S SalaHe ehior B2 gy be made
bR &RtaDf prehatiAREdiAIB¥E el MBhd mbtaleFotideves fibgiaike sufficiently

sleeve 5 towards the tip of the needle 3 until the tip
thixily thvprovestsdhereguired glastid preplerbigs. t Harcedssarsnt bsrans wayshe used,

Al h. d of I h ' [ .
ot L T

b® suidbi e foriskerBisatidn By athg radiatibe, Wit aplsepdadibledbaRkect fiaterials
the hole 52. This |l ocks the slidable sleeve 5 in
cqrapititlewith serifpativaiysteapeorgthergss such aesfaylenayidy
pushed back towards the syringe 42, or being pulled
off the needle hub 7. This position is shown in Figs.
Inl4 prterisdlacmbbdinieat,t e diriably slesectproor tohusaigl ndieunder any

centre-line, and the safety.needl e rotated tg. sh t he
subeataont And Shsiatiaboad ydisietolop YRR i splicteat iy case the
mafethal |RVEE ald¥Bled sle@Fdt& dintetdd RrdePLed@uRRg Horage at ambient
t hough the | ockably engagi ng projection %3 and hol e
tebeaatereshown with reference to cantilever arns 9, any
slidable sleeve 5 may be | ocked into position using
one or nore projections 33 and correspondi ng one or

FigRr &5 hal 6% Sdw SUeAh@NerdbdcangeTenthe’ ®%sdnt Snvetian li@Sehich the
conpl ex, and hence less costly, safety needl e

np : .
needde bl rapd fhel shideile slaeke redadimied éppdaWnhe rslidakle ghegve to be
nd/ gr._de ' . i r :
BRI, BRI Fotiin LAPDAOAAOR Y Bifanca
withlj ®etpacin FBishahisodudemefatthei diovwssthe hatestdrg to belstargd without
mechani sm provi des sugstan}ially no resistance againsa .
amph subsianiipt dead poribe shealihelesye ety BERyEn g FpERase durng
Stb{ra_glthe retracted position to the extended position
hen the slidable sleeve 5 reaches the extended
position the

Fig. 15 shows a centre-line cross-section through the safety needle 1 assembled into
its pack 35 and Fig. 16 shows a three-dimensional representation of the needle hub 7.
Pack 35 is releasably mounted on the needle hub 7 and slidable sleeve 5. The pack 35
preferably tubular and also preferably made from a deep-drawn vacuum formed
plastics material. The pack 35 is shown with a flange 36 and open at the receiving
end of the needle hub 7, and closed at the injection end by the extension 37 defined by
a plurality, e.g. six, ribs 53. The ribs 53 rest on the end face of the slidable sleeve 5.
The needle hub 7 has one or more projections 39, which provide a light frictional

retaining force on the inside of the pack 35 to prevent the safety needle from falling
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| ocki ng mechani sm engages which then resists the

resultant force. The protective pack 35 confers safe
weoetaieagzssand handl i ng advant ages, all ows the safetGB2005/000357

needl e to be assenbled to a syringe w thout risking

premat ure operation of the safety nmechani sm and does

not_add tq_the qverall st of th device, since it is
o} rteaiack §5 ey ASckAiFPPOR A e l%tFF’égW %R ShghiehyFngages
RERELIRND BUHAAE Brev oS 47 e ackliSodNAb) k. Th

t he sa %ty neeéii ?Eregr aclr{)facalll 'y |eda§nt|0tg nﬁtﬂeggc ©
safbtyanestibnohay benfuetibreretdined msplecthe pabti 85 thyas relhasable (peel-off)

co ffIC nt .of t|o bet wee i dabl e sl.eeve. 5
et G AT e PR R, TEEGgeH G it B & SbTiAeR sdaptor 24

wiki Sh\gbé @Jrﬁ?guﬁré?i o @bi¥ fH Joﬂﬁn@ﬁ i dathser ok aRYARICH ?Lu'éPIock syringe

conprom sed "stiction", or so high that the force

npzzdesi red on the patient’ s skinto deflect the slidable

sl eeve 5 is excessive. This may be achi eved by careful

selection of materials. Such materials are known in

I bR pdsitiod Sovax aTPige 15! i ased & hibssembled thetBai@nufacturer.

froma high-density poi yethyl ene or simlar
SHdahle ﬁzlémﬁai has eanglexgrares Shattachedapr integehltthe agns tﬁatmr@tmg with

%i‘cﬁ&}ﬁ% 3r30 Wridh ér%%ge%%pﬁﬁ Yn%elq ?fis ﬁlt% n@%lg rhh@& 5&1 1I§dsent 55 is

rbonat e, rene, er of

oﬁmﬁaﬁm\/@eptlﬂ itigho lthye canamvelesmﬁst arate phdrs bilRsantiatle rnloalbad i.e. the
or exanpl e pol yphenyl ene sul fone, could al so be used.
Slﬂ@’eafﬁ igperafialy epandrd. s dappesidppedbe slesye g preyies from

sHERS P Mfe 91%@&1!3' Ch & 'fh? rﬁ}flﬁbﬁ EIH&’%S gﬁoé%rg&lt between the

pre erabystaln Ss ste e net al

piogdetipe 48 @d tbaibdritdévendrins G dridthy 111denp5.‘o«m the huhé&. r equi r ed
el astic properties. If necessary, a |lubricant may be
used, or a lubricant nay be incorporated with the

T@ caksxém%ue%he@%ey Abddle tb RGremes iS4m0 medls@ﬁreﬁwvfeé BleSeelable

for sterilisation by gamma radiation, but it is

mpm@sanbl@ nopeléhgon tamﬁlerﬂaldylg:@m@k BS.cthewisér pushes the adaptor
24? I lﬁqse }(Eu% P%én?ortg & Syl e egéogng]ct:tgra 2% Ps %%%?est tllj%lné%e\; gace of

thB rrib@ 53t pUé‘s@ ,agmﬁstl”fﬁkte dftiesblasltevdib sihddhihaves! to@drds M/syringe.
substantial load indicates a |l ocad which is sufficient
Tho injestien andefihe @rckalS isfcapple afihgysing thy b @& thegneedle 3 in the

ag t
1n¥g£91%glrg§:t%d;sgt%%': ?hgﬂq% % " g%@&ﬁ%ﬁﬁ%ﬂggél etlrle 1e &%Ctlgn end of the
slmlfabIeMeqw etheneby icansdry therslidabletsiesive thhie meediretdthe 1atedmed1ate

t he sI ve are adapted to allow the slidable
pagfigsyh ?rbt é’aPJéggd%ff’élae‘? 10t Boxm ipraig therecgiving end of the needle

hchSZte;?iﬁégl AABntP9S inbié ANapineCintdrRor NBEELEwhichStdusts the sleeve to
expand radially as the sleeve 5 is caused to move up the surface of the needle hub 7.

The sleeve 5 is caused to move uniil the sleeve 5 is in the intermediate position
wherein the needle tip is partially exposed. At or about this point, at least one of the
projections 33 snaps over a catch 56 on the needle hub 7. The cantilever arms 9 are
now loaded radially, and exerting a resultant force urging the slidable sleeve 5 off the
needle hub 7. This resultant force is countered by the catch 56 on the hub 7. The pack
35 may now be removed, and catch 56 prevents the slidable sleeve 5 from coming off

the needle hub 7 through the resultant force in the cantilever arms 9. With pack 35

removed, the safety needle is ready for use. The tip needle 3 is thus partially exposed,
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within the pack. This enbodi nent further allows the

accessory to be stored w thout any substantial |oad on
woheoetis2adabl e sl eeve 5 thereby preventing creepag&B2005/000357

during storage. Fig. 15 shows a centre-line

cross-section through the safety needle 1 assenbl ed

i ey e ol Bk e R LR O errlegie Bty B8 M Siceve
5,128kl GRSARE tha g%maeéitr%g;em% HRedb&s . 7 and slidable

sl eeve 5. The pack preferably tubular and al so
preferably made from a deep-drawn vacuum f or nmed

| ast i t | k .3 h h a fl
T B B o diedFore inig dht RCD Hddimds "o the
suBbEtasd RS els@d, vithiéh blﬁ‘ﬂlg,%C%b Q*abeecmthbxhame SERNS 1A Bhtact with

def i ned byaplurallt g siXx, ribs 53. The ribs 53
the ggatugncarieurs o tlfeavéle@tf s egers)is.dBwtlher srevspens of thyaeedle into

thB Ipélfj i s Sl'i(l?]l’ll guﬁq%é ftRQ SiPIb1 Sy 5 %\?&hg ?l{]ef’ se%?ﬂ&gv% éﬁd thus the

|on retal ning

calnﬂfélvéieatﬁfs 9 he forek fidther oupva¥ehy tHelvenieal RirfacB o€ teteedle hub
fromfal i ngout. The pack 35 may _ al so have a partl ally
7.t Akfher weng wiss thgend of ﬁh@éstsmemn%lﬁvq;r?g@g%ss fomeed against a cam

5 P&Rﬂcﬁ Chi QM ?hg’ & aBle%'i%e Gk st éﬁlgima %l%%r L teh Fge(utrlm st a%alo gous

accessory pac ty heed
mbnnet e Fig. elt4d) mﬁﬂ thensndlef téheilpec 3D isyin&credl Aagathe egu1de 58.

AR BEYLITS. TErHS ol iR A0 e oA SRt @ single
stk g%g%réjfect?dﬁ' 33 ?d]%vgogm&ms $ WS el ARKE i9CaldRH 8 H8Fhct. As

Luer | ock syringe nozzles. In the position shown in
th§|s@evd5 reltﬂaetsdthmsi@vaé ssdeflestediriadidlipypyt the sloping of the hub 7
¢ Q§ ﬁctur r. Slidable sleeve 5 has cantilever arnms 9
OYpRdg & “integral, the arms ternminating with a

proj ection 33, which engages with indent 55 of the

needl e hub 7. The indent 55 is of sufficient dept

At thist painle (whish rPrroRentsaeHy agméhl@e%aretwmﬁdapmm@raqu ﬁl%ﬂldable
sl%f%g% 1'f“c}? sa ?rxt%%]cﬁg Yﬁewﬁh&rﬁ%rﬂ%otﬁ% Iaegﬁil? tf 1@6 of the

| .0n eeve d roms

caﬁflfevélhﬁ‘rrn;e@ Uk thebslitlable dldee ﬁakokvaﬁﬁ thdﬂ tp tof ehe ngaigf Hﬁm’tll the

bet ween the_proj.ecti he cantil ev 9 apd
tip pkthepredte 398 el@ﬁfé%m}ge shdaple Sleetnp| g @Qf%ttgﬂvepof the

pr&%@t%ﬂe?: %(? (¥ SnfilelbS/nSY, rth@gl% &Bon B@%n%ﬁﬁt‘ile{/@ﬂ%@ which is

e peel a rane 40 'b ling on tag 4
stildbHowing the gnaicms&:op‘s o tiseholp G8h Ehlstlh&sahla plndnblerde@fe 5in
the ne

po&ﬁ@géggsﬁgqu @P sﬁ(iatcbg talpgves elng pu&l gk 9owargs the syrlnge 42,
or being pulled off the needle hub 7.

The hole 59 is shown further towards the injection end of the hub 7 than the indent 55.
This allows the hole 59 to be a radially continuous hole which permits free rotation of
the sleeve 5 around the hub in the locked position. This free rotation provides a more
secure locked position. In a simple hole/projection arrangement, accidental rotation
of the sleeve 5 might distort the sleeve sufficiently to disengage the hole and
projection. Allowing free rotation means that the rotation is not resisted preserving

the integrity of the locking mechanism.

15



10

the ribs 53 to press against face of slidable sleeve 5
whi ch noves towards the syringe. The injection end of
woOheoepaziso 35 i s capabl e of housing the tip of PO®GB2005/000357
needle 3 in the internediate position. The ribs 53 of
. the pack 35 abut against the injection end of the

sl idabl e sl eeve  there caysi ng. the sljdable.sleeve 5
AR BreSLY] ROBPTEA S FIpRI It BT BES TR he BRI SR R Pre-
i - MeMh QyFREL Y pRede ledl \Ring a
fﬂﬁgéd?QQﬁﬁiﬁgﬁﬂgﬁé in&gg?qggiﬁgg gft%ier?ng]?ﬂ?é?§8§ £
sealingf cap @r phigdh prevgstevaphmtioh eelass pbthexdyag excpeting | chyriegsind/or
d.the sIFeve 5 fs cauaed to.nmove up the surface of the
et Ve IR G2 PlerheMUf EXPaISON s "caused to nove until the
sleeve 5 is in the internediate position wherein the
needle tip is partially exposed. At or about this, )
Agpwelhes applichiéansto osieinge, thisape sifelatneshls aggessorypissaibsd herein

catech 56 on. the.needl e hub. 7. The.c i.lev :
coffFEi s i R an Py i s &F (RN Aty BB nBedtc ine
thd PEEEIY §iNgs bingpls| dndabife SheeMe the edibtyt heedie aclessofyildf the
7. This resultant force is countered by the catch 56
presant invetHign mrRY benised 6t Ay seibla surpondsiisfed, and
catch 56 prevents the slidable sleeve 5 from com ng
off the needle hub 7 through the resultant force in
Othbemodifichliesasf the meesBnt ibeitiqnawk] BS appareved, thodeeskilled in the
safety needle is ready for use. The tip needle 3 is
arl hys partially exposed,i.e. the bevel of the needle
may be seen by the user projecting fromthe slidable
sl eeve 5, and the user nay aspirate trapped air and
excess drug. The user pushes the needle 3 through the
patient's epiderms and into the subcutaneous tissue,
which brings the face of the slidable sleeve 5 into
contact with the stratum corneum of the patient's
epiderm s. Further novenent of the needle into the
patient's skin pushes the slidable sleeve 5 towards
the syringe 42, and thus the cantilever arns 9 are
forced further outwards by the conical surface of the
needle hub 7. At the sane tine, the end of at |east
one cantilever arm9 is forced against a cam 57 which
causes the slidable sleeve 5 and cantilever arnms 9 to
rotate (in an anal ogous manner to Fig. 14), until the
end of cantilever arm9 is directed al ong the guide
58. As shown.in Fig. 16, the catch 56 and the cam 57
are preferably fornmed into a single structure. The
projection 33 foll ows guide 58 as the sleeve is caused
to retract. As the sleeve 5 retracts, the sleeve 5 is
deflected radially by the sloping of the hub 7
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towards the needle. At this point, (which represents
only a mllinmetre or two of novenent of the slidable
woebhewws2B), if the safety needle is wthdrawn PCOMGB2NES/000357
patient, the resultant force of the cantilever arns 9
urges the slidable sleeve 5 towards the tip of the
needle 3 until the tip of the needle 3 is shielded by
Claes s| j dabl e sl eeve 5. At the end of travel of the
projection 33 and the cantilever arm9, the projection
33 on cantilever arm9, which is still follow ng the
1. guiAdeaf&¥ neeitlopsch neroptisies hbbkog feedihi & néadékisult frerounding the

noZp il &S5BS skRyshbnBe Bt Y Rub and a pack

suﬁMﬁﬁcﬁ%%th@%oll% ﬂ%@&l‘é,%&ﬁie' 18 a8l kliddnge s168@¢ € hub 7. The
hol e is shown further towards the |nject|on end of

the hub 7 than the indent 55. This all ows the hol e 59

o s B B SR AP i ol DR e g

to BRSEP bORe nddilSard Aeinfe2tiah b@NwhiIcAVE SRiBalNB IR thecthe needle
| ocked position. In a sinple hol e/ projection

arrangenment, accidental rotation of the sleeve 5 m ght

WhCI‘GdB%@ retcgigm ! e%% A(ff tﬁgtnreécfféf’ lsysuﬁtgblgif'éle@cgﬁgalﬁgt Jh?%lzection

proje ree rotation neans

deviet ahl e $lﬁiaBIa:t sléssiis h&@t@r tossdikle iim the dieectioh edjithd length of the
t he | ocki ng nechani sm As preV|ous mentio

nepdlp digierayen cxkreded Posigen iy Vieh é bwﬁ%onemff yf dhe needle is
Tod¥&f nkid€the s\ﬁyc]lgl?le%l LEahd Ake%qct%ﬁ IoB88n S wiBGhe tj&ction end of

syringe is preterably sea using a sealing cap or
thgphergllé proprrevizom the alidabdd slmveowal apsistephedihie pﬂxsulgm between the

ox{EH PP s S P RS Sh Py TE il ety G OF the needle
préj)é&t's %ﬁialltyhﬁoéatﬁ% SabBlYsl9e dsRhAGEE SH ALY, GeSdHdabRsleeve is
Herei'n could formthe basis of a_ intravenous giVijng

mawed, insto thhdnterrhediptespasitionnfopfinjepiéombeth @ nafiens akkethen as the
neg@g dIIS nlg’lgei’tcégllglg? ;Sggtllﬁrl‘[lﬁ,eﬁleaﬁ% é@f ﬁeevle gegﬁ’se& Igg Iﬁg‘flee tl%ﬁo the

resent I nven

retfddidtl POtiGAl ArRDIe mdige i o tigte vétertedCpbuition a resultant force is
nodi fications of the pre ent i nv nt|%€I wi | | %e
genprptadenich thatt pipgemaKal ¢lelieinvedln Rgfippt the 1gsultant force

HRdclig eﬁ&%@”tﬁe fedlc hub and
L Y L BeBe o SR IS SRELGH oAy e o

intsl tee egteaddddadsitionnthindadety apedid Eurtiee dbmphubg afdcking acelchamsm
capable of retaining the slidable sleeve in the extended position after removal of the

needle from the patient,

and wherein the pack is releasably mounted on the needle hub and slidable sleeve
such that the injection end of the pack covers at least the injection end of needle and
the receiving end of the pack has an open portion to expose the receiving end of the
needle hub, and by causing the pack to be moved in a direction towards the receiving
end of the needle hub, the pack engages with the slidable sleeve which is retracted

from the extended position to the intermediate position.

2. A safety needle pack as claimed in claim 1, wherein the open portion is covered

by a releasable membrane.
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surroundi ng the hol |l ow needl e, needl e hub and slidable

sl eeve, the needle hub, the slidable sleeve and the
weoaale/0s2s0 Nng a recei ving end which is distal tecrieB2005®00357

of the needle and an injection end which is proxinm

to the tip of the needle, wherein the receiving end of

the needle hub is suitable for connection to an

i njection device and the slidable sleeve is adapted to .
3.s] j Meafply nesdlenack @t clammest i Jam Brigarein fthe eieagallg membrane is

n extended position in which the injection
g%ﬁ%*@%ﬁ%.e needle is located inside the slidable
sl eeve and a retracted position in which the injection
4. enda RhfetyngecdBepdck R clhigrtSnfang Prédedingl dldmb Mehesdis @Ne injection
via an intermedi ate position between the extended

ensbef the paclahas enexeaded podignpuarh iopapable\afi kaysingethe tip of the
|.njecti o . - needl e projects partially from

gl e PRl il B o P Ssh™ the o1 dabl &
sleeve is noved in to the internediate position for
injection in to a patient. and then, as_the needle is

5.i nspitely nertls packat platped Py arsadpee upeaheran hearedly hub

hads®nlRY ﬁxok@?r%'éclﬁgﬁ S AGHEAPARE bAOR mERIndRNdBRYNNEe iddide of
to the ret a&te position a resultant force is

thg @ack wharths shiattih sieeenss irethe wabrnoddidthposiieésdl e from t he
patient the resultant force causes the slidable sleeve
to nove towards the injection end of the needle hub

6.2nda isht-8, hbRueyh@naedlaRas i Yy pibsiis@tRiM, MR the pack is
further "conprising a | ocking nechani sm capabl e of

tubelani ni ng the slidable sleeve in the extended position
after renoval of the needle fromthe patient, and
wherein the pack is releasably nounted on the needle

7.huba ap@tyshésdidd backs ke eMtmal thatyhpiecédifg chijmag ivhereietige péick is
the pack covers at |east the injection end of needle

madifrome asewnviprgedplgstiss matgighack has an open portion
to expose the receiving end of the needl e hub, and by
causi ng the pack to be noved in a direction towards

8.t heA sdfelgincedly pankl aptlaithel memglpeededing ddim, phekeie Hgpapedle hub

wi th the slidab]e sleeve which.i et ed fromthe
iy RE BV bbb A0Ee] fit Sp it ST GL lesie 53 i e, the
nedafeets YindteRd! iftdP e KpARnt lafll NBE siidhbld ethelhash @5dhIly thtically
open portion is covered by a rel easable nenbrane. 3. A
defaninetblc pedivnesysdic thasinc heg, rthel resilightafoiee is wheeraied Wibin the
shrdg{)l%as?e%gel: Gs %en;q{cﬁgﬁe 18P cARE oapnlo%é towards the receiving end of

the needle hub and into the retracted position.

9. A safety needle pack as claimed in any preceding claim, wherein at least part of
the receiving end of the needle hub has a tapered outer surface which tapers towards

the injection end and the slidable sleeve has a radially elastically expandable portion.
10. A safety needle pack as claimed in claim 9, wherein the outer surface of the

receiving end of the needle hub has a substantially conical shape which tapers towards

the injection end.
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4. A safety needle pack as clainmed in any precedi ng

claim wherein the injection end of the pack has an
wexbwrndzdo porti on which is capabl e of housi ng PO®GBE2(05/000357

of the needle in the internediate position. 5. A

safety needl e pack as clained in any preceding cl aim

mherel the eed b has one i on
i R s GG ThaRE oL FBURHEAS. 10w heier B didable
s1Qve 1138 R aLHst WA ahfIBy S érH?Whﬁtht)@a?sVFesﬂﬁnﬂf) c;rpﬁhe tapered outer
Internedi ate position. 6. A safety needl e’ pack
sucfacd o thei meedioyhnydr el di nge, cis dhennesdie iseinsertddeinpme lpatlsnt the at

i QOB ARHEIEEPEPRT AP EER PR b R 1o e, g Aface of the
néde Wb thdros YBshePltAS thSsiBine Fdrad.. 8. A safety needle

pack as clained in any preceding claim wherein the
needl e hub has an outer surface which is adapted to

P WRAE ER8 3D 1 Rl of knkF By T BRE e e

sléevE afdk &t I¥ase| st dadtlldvyr @ ontiieR|eagdpes td Reliclchck Hatthe outer
in use, the resultant force i s generated within the
susfapeiabihe @eé@\@casthatt,hle uei tatedicedle dy mspred Bt @patient, the at

[ ol
b bAES A0 SRRBE LA RSP INE B surtce
ofaBe dediatd thercbngepratedhagesaltaitforceher ei n at | east
part of the receiving end of the needle hub has a
t aper ed outer surface which tapers towards the
13, nJAe gaf'e g g 5sh8a§xlléddﬁ‘1bar%/ &t &%Yr?s 93§ 13, %@fefﬁlt ltﬁé safety
el astlc y expandabl e portion. 10. A safety needl
mp&b&a&%tcﬁaaﬂ@ﬁvmnmokarn19 wherein the outer surface
of the receiving end of the needl e hub has a
substantially conical shape which tapers towards the
14. nJA@@tfe@nn&u@e dok £ dAhRIYinnass €3 PRkdseidsthe|safdtiEdeddle has 4
any of clains to 10, wherein the slidable sleeve has
cagtileversmsmsone cantil ever arm which bears resiliently on
the tapered outer surface of the needle hub and, in
use, as the needle is inserted into a patient, the at
15| eaSkafofymcedhtpaclvetlaghed insardi sidldmed toutOyeauhdseit yhet leeeiving
t apered outer surface of the needl e hub thereby

endhdhastidable Rlecyeehas dlagtic nroperties angl, inusea g ile sl is inserted
mfé?aﬁgig%ﬁté Gl AlIRthnk Pored i JRherlediviBniBiteQliddble WagHE N the

16. A safety needle pack as claimed in any of claims 8 to 10, wherein the receiving

end of the slidable sleeve is concertinaed.

17. A safety needle pack as claimed in any preceding claim, wherein the locking
mechanism provides substantially no resistance against the resultant force as the

slidable sleeve moves from the retracted position to the extended position.

18. A safety needle pack as claimed in any preceding claim, wherein the slidable
sleeve has a first extended position where the slidable sleeve is able to be moved
towards the receiving end of the needle hub and a second extended position where the

slidable sleeve is in a locked position.
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sl eeve has at | east one cantil ever armwhich engages a
helical track in the outer surface of the needle such
WwOhe6/082330 use, as the needle is inserted i nto BCT/GB2005/000357
patient, the at |east one cantilever armis displaced
radially by the helical track in the outer surface of »
the needl e b there nerati the resultant force. .
191 5% REEY ekl e et 28 B th P RAEE Y A ine i fgiom

cofnPrided a UGBk paksh eorsS feeirgideceace BAShE sti@atie GRRVE kaydle of
arms. 14. A safety needl e pack as clained in claim

| 13,
latolting ép re shrmldafoat (herrdsiie shdacesolc thgt nacdieehuly mrpsn the sligable
t. e l-ajmed in any of clains 8 to
ﬂ%ﬁgﬁﬂﬁg$%§%£$%§&§g%g'SghghEnd of the slidable sleeve

has el astic properties and, in use, as the needle is

inserted into a _patient, the .resultant force is.
20geAevaita dogile RArk andaigiaddaslains!Seqn e, whrein ag dpsidesurface of

the{?\ﬂﬁq{oﬁ RAGK 1852 gﬁ%ﬂ@ﬁj eﬁ%&g%?é( f%;ﬁ'gg gﬁlu?% A [ilgentt ?a\;!zpattached to the

erein the receiving en e sleeve Is
neadaheb ttherakyl holllihg the ssdifleltly siveed irethpaiiist astendai pesdidnnand, in

any precedi | ai m wherei.n the | ockin chani sm
USG PP P! aﬁg%bifhﬁ?eam; I CRIQ;ag SqeR sﬁgﬁ@tlﬂ%ﬁ .
resultant force as the slidable sleeve noves fromthe
retracted position to the extended position. 18. A
21safetafetyencidle paeksons as|cidimed ih mnpmf griseeditngl & Ivdiengin the
i erein the slidable sleeve has.a .first ﬁXtﬁiqﬁdl d
OG5S TIeBRATIHR COTPHESS PR Pe S POBTEONE O il SE R SRR 2
cotr@WRnERgldMR Jr SR MbRE of NMKE Afedld b eRH lieat it heddi@erded position
second extended position where the slidable sleeve is

aftpih rempead kigempibsi patient . ope PufBeNy Projestieny degkaply engage the
cl ai in _clai wherein the | ocki ng nmechani sm
CO%%%FH’&%&O“SOF%OQ%%‘ﬁSS'paw on the inside surface of the
slidabl e sl eeve capable of latching to a shoul der on
the outside _surface of the needl.e hub when the

225 PRty nePdEPEreRTY AS PRENEERIGRIMeR SHIFEYN 958 OF F9FE holes on
th edi%.tﬁ%fi%}faalﬁg@é&niﬁg&'fs @ge.claimed in claimi8 or 19,

erein an inside surface of the slidable sleeve has a
pi n which engages a sprag and a resilient paw

tt dt h dle. hub.th b | di th )
233) PSRy el Bad s REIRPT 4t 0 PeRraRRE e Bhergidhe; ety
nest€ padk i@ WoRENRA Sbmd@bletiakl A8¥etdT BENE siefilifed #ah gamma

second extended position.
irradiation and/or ethylene oxide.

24. A safety needle pack as claimed in any preceding claim, further comprising a
helical spring which, in use, generates the resultant force as the slidable sleeve is

caused to move towards the receiving end of the needle hub and into the retracted

position.

25. A safety needle pack as claimed in any preceding claim wherein, the slidable

sleeve, prior to use, is not under any substantial load.

26. A method for priming an injection device comprising the steps of inserting an

injection device in to the receiving end of the needle hub of the safety needle pack as

20



21. A safety needle accessory as clainmed in any of
clains 1 to 18, wherein the | ocking nmechani sm
WOQoprissxse one or nore projections on the sli dabr&B2005/000357
sl eeve and a correspondi ng one or nore holes on the
needl e hub such that in the extended position after

removal fromthe patient .the o e ecti
I G Py R E HBgRPLpaHaPTy. BB RdRECHRR B&ice such
that2the RS LY RERN R IREFBS ﬁﬁér)‘ne@ﬁat@b@élﬁi%j ahd réﬂl@\hﬁ% ﬁl% rpack.
wherein one or nore holes on the needle hub is
radi ally continuous hole. 23. A safety needle pack as
claimed in any preceding claim wherein the safety
needl e pack is constructed from material s capabl e of
being sterilised with ganma irradiation and/ or
et hyl ene oxide. 24. A safety needle pack as clained in
any preceding claim further conprising a helica
spring which, in use, generates the resultant force as
the slidable sleeve is caused to nove towards the
recei ving end of the needle hub and into the retracted
position. 25. A safety needle pack as clained in any
precedi ng claimwherein, the slidable sleeve, prior to
use, is not under any substantial |oad. 26. A nethod
for primng an injection device conprising the steps
of inserting an injection device in to the receiving
end of the needle hub of the safety needl e pack
asclainmed in any preceding claim noving the pack
towards the injection device such that the slidable
sl eeve noves in to the |nterned|ate position, and
renovi ng the pack.
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