1 NEEDLESTI CK PREVENTI ON DEVI CE This invention relates to a needl estick
prevention device for use with injection devices, such as syringes. 5 A
needl estick injury generally occurs in a medical environnment, and

parti cul agloyoehene or after use of a syringe or ot herpdi®6isierssevi ce,
when the user accidentally sticks the needle into hinself or herself, or

i ndeed anot her person. It is of course inportant to prevent such injuries,
10since they can spread infections and #i seases, as well|l as bei ng pai nful
and possibly incapacitating. There are several known ways of trying to

prevent needl estick i nj uNEEPLESFICKFPREXENGANEVHgEs are made with

needl es which are retracted 15 automatically after use by neans of a spring
in the syringe. However, this requires a conplex construction, and is
expensi ve to Wanufrevehuioe.refugst bera, neddlcloes prevemtldr dssict hfer passwhhl ity of
injury-occurring before the injection is given. 20Anot her known way is to
repl ace the tﬁ’é?gﬁ“é’rn C@‘Wé%hs\lmi hYF&&&Uppl ied with the syringe, protecting
the needles It is not now reconmended practice to replace the sheath after
the syringe has been used, because of the difficulty of placing the end of
t he needl e acéumatdpsiidknininey eaereHy ¢qcurs iphougkdictlhgnvireymerny, taodr e- sheat h

he needl e h Ol S LM e
the needl e hag,aciial éﬁ?’?ﬁg‘ﬁ Qf?%gﬁ‘éséﬁgf 2 %Icm%esbg{qtkglérg@l?%%%cg%ﬁ%?gai N so

needl estick ihjuries. eat'h“carreas
that injury i shposkt hiser a¥eilemalt heickk tpwneakedh@shirtdelPoeenkifprdevi ce s
an automatic npeed| e : . o
indeed another person. It is of course important to prevent such injuries,
10 since they can spread infections and diseases, as well as being painful and

possibly incapacitating.

There are several known ways of trying to prevent neediestick injuries.
For example, some syringes are made with needles which are retracted
15  automatically after use by means of a spring in the syringe. However,
this requires & complex construction, and is expensive to manufacture.
Further, it does not address the possibility of injury occurring before the

injection is given.

20 Another known way is to replace the tubular sheath which is supplied
with the syringe, protecting the' needie. It is not now recommended

_ practice to replace the sheath after the syringe has been used, because of
the difficulty of placing the end of the needle accurately in the sheath. It

is thought that trying to re-sheath the needle has actually been the cause

25  of a significant number of needlestick injuries. Further, the sheath can

easily be removed again, so that injury is possible.

Yet another known needlestick prevention device is an automatic needle
sheath mounted on the syringe barrel, the sheath being able to slide out to
30 cover the needle. EP-A-G 268 445 shows a construction with a stationary

sheath pa‘:i:"{:, and.a movable sheath part spring-biassed to an extended



sheath mounted on the syringe barrel, the sheath being able to slide out to
30 cover the needle. EP-A-0 268 445 shows a construction with a stationary
sheath part, and a novabl e sheath part spring-biassed to an extended 2

posi tion @ whd/ekkt covers the needle. The novabl e shgatbpReddedsgtracts to
expose the needle for use, and when the retracting pressure is rel eased the

spring noves it automatically into its extended position, where it is

| ocked. The novabl e sheath part has a projection received in atrack in 5
the stationary part to determne its novenent and to lock it. Again, this
i s a rel ati velpgsitionphexhichristovess itbn neddich The mepasisheathoparamifaet ure. A

simlar construction t%is fo&n% in V\Drgi:i/ F1105§an’?5. JLecording to the gr sent

i nvention, a AR&EPESTERBYEVERFFON el PEh MePUARS PIHPRT 1S e ce
having a hol | ou @ﬁﬁﬂg EndRETE assnaicaeahldy fi9lextintiad BRiont Guitdre it M ection
device, the sheath being so constructed and arranged that in a first,

i noperative pdesieionTht mwablengieptioprlt dgag prodechioadieecived in ssEednih

operative ROSIi{ I : i r . th i o] part
remai ns at {% ac ﬁ%%?{%gé?{{z ﬁﬁ} g%td %tgg&aqteev?%g{a%gﬁgn aé‘ﬁ?’?g’\éggﬁ t a’?éﬁ‘gﬁ E\}gst ed 15
about a hi nge ismearedatisalexpopéedt bensreedbe wideid is rxpgershier ¢ naovéaciypesi tion

the third part, i s pivoted about the hi o cover at least the tip
of the needl e® é’rﬁ*&%rscof‘étf‘é‘ftffﬁ’d‘stf?u?%é“ g‘%ﬁ&ﬁgﬁggﬁ The device of the

invention is sinple to manufacture, as it only uses the 20 sheath, and no
springs or tracks. It is also sinple to use, but w thout the inherent
danger of repl&gsordng fie thehpeespntopeentidre arnegdiestickagravhatipn devigs fompirement
ef fecti vel : h . sid needl r ‘does
ot “need 4 pliebit PeRishasind s N nBLGF SAPSEE Rl ARl
third part is ioehaifjectidrydéHee seewhdathebicing s® cbiiuckdd asd dithhgalidat 25 to

renove the third part again. The device is therefaore sinple to nanufacture
and use, and i &8t FOHSEHES BASIUPRI SEREREYpaPHotes Hifapeedicr op 2

attachment to QcdWd JMREAR CHHHES a8 PHEYr Ghe bliedtRYs PEnSHRSLARCLRY | Y

cylindrical.
part remains attached to the injection device, and a third part is pivoted

15 about a hinge means to expose the needle, and in a third, cover position
the third part is pivoted about the hinge means to cover at least the tip of

the needle, and is retained by the second part.

The device of the invention is simple to manufacture, as it only uses the
20 sheath, and no springs or tracks. It is also simple to use, but without the
inherent danger of replacing the sheath over the needle, as the pivotal
movement effectively moves the sheath sideways over the needle so that a
user does not need to put their hands near the needie. In the cover
position the third part is retained by the second part, so that it is difficult
25 to remove the third part again. The device is therefore simple to

manufacture and use, and is safe in operation.

The second part is adapted for attachment to a hub which carries the
needie. It may be substantially cylindrical.
30



WO 2009/ 007718PCT/ GB2008/ 002353 3 In the inoperative position the first and
third parts extend axially fromthe second part beyond the end of the
needle, to forma substantially cylindrical cover for the needle. The first
part may extmscherasind approxi mately one sixth to one halifceboddagsss:
circunference of the cover. At 5 its end renote fromthe second part, the
first part has a projection extending axially beyond the third part. The
projection is grasped in order to renove the first part. The third part may
be noved angul arly fromthe inoperative position into 10 the operative

posi tion, and Ifrtberindperasivermisition edirsi and ihiroparteexiend exighsifrenphgy
applying a force to the.thir art.. The thir ar hav e

proj ecting befSﬁ%f‘c{)fPégt ibﬁy(i’)l?adtt 13 %igie&t%etﬁen T %1 i n%)pera i%eﬁlgg%l}l?iﬂgﬁ. The
third part mayyBadaesedony appliyd ngedlel Or The t first hpart omgy eextdid otk

i noperative position the tip of the needle nmay be _covered by the first part
or the third pRPECXITRAKLY PR FixphFe oRgpalh ) dhe CIEFETEEERSOT BE PYE efill renvte
fromthe seco t 1.Ng. " agdi gl Yadin PV I thgickiipn Of the
needl e. Al ?Jgr F}gst ?@Eeil l;fn%ée%?ﬁl:nr %epggdt&lsra aﬂﬁh\\/}%é glkjlnscélt o%ﬁf?éﬁe?rbﬁgrsjeg(?%ndi ng
radi al | y i nwaraignding esisdly béwenti theofhitdhparteedihe. pReciive teetripedam third
parts are connected by the, hinge ans and a retaining neans, which is
engaged in theoqdﬁ’b[?e‘?%ﬁv\?éhf)(%?&?%ﬁ and the cover position. The arrangenent
is such that in the inoperative position the first part prevents

di sengagenent of the retaining nmeans, but once the 25first part is renoved
t he retaini ng Feafsrdipars mpages mowedspawary HPmithe IRORET et FaPSAYLINC t he

[‘ ihgge means, THE MlA8e B80T hn 8 EERd U808 Sisiidh iReORe GMarter of

position by applying a force to the third part. The third part may have a
tongue projecting beyond the tip of the needle in the inoperative position.

The third part may be moved by applying a force to the tongue.

15 In the inoperative position the tip of the needle may be covered by the
first part or the third part. The first part may have a projection, at its end
remote from the second part, extending radially inwardly to cover the tip
of the needle. Alternatively the third part may have a closure member
extending radially inwardly to cover the tip of the needie.

20
The second and third parts are connected by the hinge means and a
retaining means, which is engaged in the inoperative position and the
cover position. The arrangement is such that in the inoperative position
the first part prevents disengagement of the retaining means, but once the

25  first part is removed the retaining means disengages on movement of the

third part about the hinge means.

The hinge means may extend round one sixth to one quarter of the
circumference of the second part. It is preferably a spring or living hinge,
30  so that, on movement of the third part from the inoperative position and

following disengagement of the retaining means, the hinge means acts to



circunference of the second part. It is preferably a spring or living

hi nge, 30so that, on novenent of the third part fromthe inoperative
position and foll ow ng di sengagenent of the retaining nmeans, the hinge
means actwoltzoeed7n®ve the third part automatically intreridecsaeiati ve
position. This automatic novenent neans that the user has to touch the
third part only once to nove it into the operative position. In the
operative position the third part is comveniently as near as possible in
line with the injection 5device, so that it has noved angularly through
1800. On noverfgeite dhe t third marty aytampaticalin tHe HiseReTafigeppesitipen The hi nge
nmeans acts to aﬁ%ﬁat§$ﬁlg§r@ngﬁ &g&ﬁs {h%\!@ﬂedﬁsetr%sctgvﬁhckp?@ Eﬂlp({] pgﬁ'cow ts
angul ar novenent exceeds a predeterm ned anount. I's "anount “nay be 10
bet ween 80 andnt®Qo ridxe hiinge thveapesatiesy pogitien t hetitehbpataphed podiibeakd y i nto

the cover positiqQn, so that the user has to touch the third part only once
o et roct i SHETER CORTRIT By @rgt 5 RRGHDIer THRSIIR (67 CRIRHGH bo

appl i ed tosmovRyidee sb Mhdid: R fnobdld nddd&if MWBLgPO8HL i ON. I n the cover
position the third part noves beyond the inopéerative position, and the

15ret ai ni ng nmeans engages in a position where a pernmanent | ocking

arrangenent | oachyaledy IR GusAAN TR hbCodeRhNLORIRAIE fRQPTT ses at

| east one pair
means acts to move the third part towards the cover position once its

angular movement exceeds a predetermined amount. This amount may be
10 between B0® and 100°. The hinge means may move the third part directly
into the cover position, so that the user has to touch the third part only
once to effect this movement. Alternatively, a further manual force may
be applied to move the third part into the cover position. In the cover
position the third part moves beyond the inoperative position, and the
15 retaining means engages in a position where a permanent locking

arrangement is actuated.

In one embodiment the retaining means comprises at least one pair of
corresponding stepped portions on the secong and third parts. In the
20 inoperative position the stepped portions of a pair are attached by a
weakened portion which is adapted to break when the angular movement
of the third part from the inoperative position exceeds a predetermined
amount. This amount may be between 30° and 45°. The hinge means
may extend between one sixth and one quarter of the circumference of the
25  second part, with the weakened portion accounting for the remaining

circumference (approximately two thirds), after removal of the first part.

Preferably two pairs of stepped portions are provided on the second and
third parts, the pairs being separated by the hinge means, and the stepped

30 portions of each pair being attached by a weakened portion. This ensures



correspondi ng stepped portions on the second and third parts. In the 20

i noperative position the stepped portions of a pair are attached by a
weakened portion which is adapted to break when the angul ar novenent of the
t hi rd pardwof-h@methige | noperative position exceeds a preadgi@i-gagapshsanount .
Thi s anount may be between 30 and 45. The hinge neans nmay extend between
one sixth and one quarter of the circunference of the 25second part, with

t he weakened portion accounting for the g emaining circunference
(approximately two thirds), after renoval of the first part. Preferably
two pairs of shapped ypwkenehpoatienpriovikdedsibin tthé thetohd hisget hiepns part s,
the pairs being separated by the hinge neans, and the stepped 30portions of
each pair beiﬁ%egﬁsﬁ%ﬁg§ y a weakened portion. This ensures 5 that the
weakened portions break easily, and that the hinge neans operates
correctly. In _the cover position the stepped portion on the third part
engages behi ndtsh¢ gevest RPHIE HSrLeRAsdPTHAR 08 Sbd YD RRE 4rE2EW RRPG he third

part in the CaHeLiopRs] bbQlm Armﬁehs.%csfea/g%réRtegfb{ahpmetthﬁfdtgyr{ gle@@réoggﬁs moved

beyond t he i noperative position, ensur at 1t covers t needle, and is
retai ned in thpasitiposi tinothe sovarhposiiion itBe nbirdepmy Hae wrpos deybmi nkedl e

again. 10 In anot her enbodi ment, the_ retaining, mreang may, conpr.i se.at | east
one peg on ond™GIETRRYE BRNGAY FEUFRE e éFPgﬂéﬁaaéﬁﬁgeiﬁﬁ%é%%ﬁﬁﬁgﬁéhtary
sl ot on the otharpdididn, sean¥eRiLAbl é/as&h@ eRPoRAGH nB&He iaﬁaiﬂf ovi ded on the

third part, and the or each slot on the second part. The or each peg may
have two detents, the first engaging in a recess in a slot in the

| noperat i vy 15008/ { Qe BRALAE SECARIERIALAAO ) LM EOES Buabh hlte Cover
position to provide the permanent | ocking. ere may wo pegs. In a
modi fi cation tgeg dreted of g neans ofeyird gapsiengaging iin st conegibmnnisny Biot

on the other part. Conveniently the or each peg is provided on the third

part, and the or each slot on the second part. The or each peg may have

two detents, the first engaging in a recess in a siot in the inoperative

15 position, and the second engaging in the recess in the cover position to

provide the permanent locking. There may be two pegs.

In a modification the retaining means may comprise a first mechanism for
the inoperative position and a2 second mechanism for the cover position.
20  For the inoperative position, the first mechanism comprises a projection
on one of the second and third parts engaging in a compiementary recess
on the other part,l and for the cover position the sécond mechanism
comprises a peg on one parf engaging in a complementary slot on the
other part. The projection and the peg may be on different parts, Thus, a
25 projection on the third part may engage in a recess on the second part,
and a peg on the second part may engage in a siot on the second part to
provide the permanent locking. Conveniently there are two projections

and two pegs.

30 A secondary locking mechanism may also be provided for the needle in

the cover position. The seccondary mechanism may comprise locking



the inoperative position and a second nechanismfor the cover position. 20
For the inoperative position, the first mechani smconprises a projection on
one of the second and third parts engaging in a conplenentary recess on the
ot her par¥gandet@¢ the cover position the second nechamjsmReIREt Ses a peg
on one part engaging in a conplenentary slot on the other part. The
projection and the peg may be on different parts. Thus, a 25 projection on
the third part nmay engage in a recess ol the second part, and a peg on the
second part nmay engage in a slot on the second part to provide the

per manent | ockia#gs oCoth¢cHirenpary allpwing Weenaedls B spectrorsh anthet Wrdpegs. 6
means on the LI a | Qwd € . needl a ugh. t third
part goes beyg}ﬁg g%ée?s P%}é{g{edr% \E}g;p%gnglvt@i %%Ilt??{% gm?)hgﬁictg@g% g%sll ﬁ’o%‘,% but
preventi ng theraweatihg piasshargichaelksiagaback Thmisec Dirdageyotdacki figkivgchani sm
may conprise a ir of og}posi ng hooks, arranged such that gt he ntgedl eis

able to pass 570t Fgh TYPRSEE HiPRECPY SRPOSRR DRBKES:| T HEsd WURBrDeY n or der

to ensure thatnd heddie dk fableC W bhadsObd:QBTW encnh @n Whe! @r&laRat Buf hemd be
i njection device, the sheath is attached to the hub carrying the needl e by

a 10 | ocki ng ®éegiani sm The | ocki ng mechani sm conprises projections on the
sheath or the hub engaging in conplenentary recesses in the hub or the
sheath. Alternatively, the sheath and hub may be nade as a single
conmponent, f onnexaspieceyrd taedt isofifimdd di rgnofe thk asidle Shemi éranalkthe 15The
sheath may be npul ded as a single conponent, with the first rt sealing
agai nst the sdBSRECRABYICR: 118 5HE#P dS 2BgrheddP the PERCEYFYNgEE Peetie B8 A This is

achi eved by, mMghdhDghdnsiiRhl. 980 REAMedHIBid bohpR profRibheosgat h cool s
it shrinks, but the second and third parts shrink nore than the first part,

so that the gapedhsapiheard) cegugitchon tomglemsatary irscgsetmimée b 20 ththe second
and third parts. This meaps th the firs rt.. .being sealjngl et ai ned
but not fused,S%E%H' b%lt?rengﬁfi?l\}“ %@%@‘é&fk P eﬂgb B8 faD(53'f ?“asdter |asp,a v%n I t he

i njection devicegposeh) fhCekatsle b ihpenal morlding bh@iseeonttand. third parts
may be noul ded as a single conmponent, with the first part being a strip,
for exanple of foil, attached subsequently.

15 The sheath mav be moulded as a single component, with the first part
sealing against the second and third parts, but not actually fused to them.
This is achieved by mouiding a small gap around the first part. As the
sheath cools it shrinks, but the second and third parts shrink more than
the first part, so that the gap disappears, and the first part is retained by
20 the second and third parts. This means that the first part, being sealingly
retained but not fused, can be readily removed, like 2 tear-off strip, when
the injection device is to be used. Alternatively, the second and third
parts may be moulded as a single component, with the first part being a

sirip, for example of foil, aitached subsequently.

25
Various embodiments of the invention are illustrated, by way of example
only, in the accompanying drawings, in which:
Figure 1 is a perspective view of a first needlestick prevention
30 device attached to a hub carrying a needle of an injection device in

an inoperative position;



25 Various enbodi nents of the invention are illustrated, by way of exanple

only, in the acconpanying drawi ngs, in which: Figure 1 is a

perspective view of a first needlestick prevention 30device attached to a
hub carr ywagesoaeag! e of an injection device in an i ngReN@E RS ti on;
Figure 2 is a side view of the needl estick prevention device of Figure 1
renoved; S5Figure 3 is a side viewsimlar to Figure 2,
Figure 4 is an enl arged perspective
10Figure 5 is a section through part of the
Figure 6 is a side view of the device in an operative

wth a first part

but showi ng an internedi ate position;
view of a portion of Figure 3;
wal | of the device;

posi tion; Figure Fijsarside JAOWQT oM dRURSLD ReFQY8h ARk o

10

15

20

30

Figure 1 with a first part removed;

Figure 3 is a side view similar to Figure 2, but showing an

intermediate position;

Figure 4 is an enlarged perspective view of a portion of Figure 3;
Figure 5 is a section through part of the wall of the device;

Figure 6 is 2 side view of the device in an operative position;
Figure 7 is a side view of the device in a cover position;

Figure 8 is 2 perspective view of a second needlestick prevention
device attached to a hub carrying a needle of an injection device, in

an inoperative position;

Figure 9 is similar to Figure 8, but shows the device in an

operative position;
Figure 18 is an enlarged pergpective view of a portion of Figure 9;

Figure 11 is an enlarged perspective view of a further portion of

Figure 9;

Figure 12 is similar to Figure 8, but shows the device in a cover

position;

n,

15

7



Figure 8 is a perspective view of a second needl estick prevention device
attached to a hub carrying a needle of an injection device, in an

i noperative position' 20Figure 9 is simlar to Figure 8, but shows the
devi ce i nyga ive position; Figure 10 is an enIa&Qﬁﬂg ive view
of a portlon @?ﬁtﬁ%ure 9; 25Figure 11 is an enlarged perspec§|v§&%lem10f
further portion of Figure 9; Figure 12 is simlar to Figure 8, but shows
the device in a cover position; 8 Figurge 13 is a perspective view of a
third needl estick prevention device in an inoperative position; Figure 14
shows t he device oFigiirguKiaisls pursgectve ivisst dbar thir@meedidstick piegemtorlS is an
enl arged perspective view of a ggrtlon of Flgure 14; Figure 16 is simlar

to Figure 15, but PRVIGH bR IAREAEFISH R

Figure 14 shows the device of Figure 13 with a first part removed;

5

Figure 15 is an enlarged perspective view of a portion of Figure
14;
Figure 16 is similar to Figure 15, but in an operative position;

10
Figure 17 shows the device of Figure 13 in a cover position;
Figure 18 is an enlarged view of a portion of Figure 17;

15 Figure 19 shows a further portion of Figure 14;
Figure 20 is a perspective view of a portion of a modified
needlestick prevention device in an inoperative position; and

20 Figure 21 is similar to Figure 20, but with the device in a cover

position.

The needlestick prevention device shown in Figures I to 7 comprises &
sheath 1 for attachment to an injection device, such as a syringe (not
25 shown) with a hollow needle for injecting or removing fluid from a
human or animal body. The sheath 1 is shown attached to a hub 2
carrying the needle 3 (see Figures 2 and 6). The hub 2 in turn is attached

to a syringe in any known way.

30 The sheath I is designed to prevent a user accidentally sticking the needle

into him or herself, or indeed anofher person, either before or after



10 Figure 17 shows the device of Figure 13 in a cover position; Figure 18
is an enlarged view of a portion of Figure 17; 15Figure 19 shows a further
portion of Figure 14; Figure 20 is a perspective view of a portion of a

nodi fi ed peeRbesthigk prevention device in an inoper atlﬁ/&,@%hfbdﬁ%’%z and
20Figure 21 is simlar to Figure 20, but with the device In

position. The needl estick prevention device shown in Figures 1 to 7
conprises a sheath 1 for attachment to ap injection device, such as a
syringe (not 25 shown) with a hollow needle for injecting or renoving fluid
froma human OIOTERSE tag Ob by syringe. sﬁ@atsheazhl}sushwmmatmaﬁmw df plastiapb 2

carrying the see F| ur es n hub 2 in turn is attached
to aysy?i nge i r}g%g 121 guc(h n E}Va?//gmpé' ggra]seacsémélg Coéxfpoc“ﬁét JPPPRGEOTTHEe_heat h 1
is injection rpmlsded &af plastics material such as pol ypropyl ene as a single
conponent, forned fromthree parts 4,5,6. 5The three parts 4,5,6 can take
up three positions. The first, inoperative, positi on is shown in Figure 1,

where the tShreﬁ‘tepﬁﬂ‘&ég%ﬂlﬁti,ﬂ@!éﬁnﬁ;ﬁﬁ%?é%&&@&aﬁ@ﬁ% ?e yr]%et Sugofpt%p es  anoved

operative, position 1S shown in ere
(see Figure 2)positive sehontt ipaiigube ﬂ.emeﬂsthatth&@hﬁitst @ahlﬂg}yhmh?se taad the
third part 6 in%egfev? .t e’ghé %ec(:aox Oso%e;["a@we position is shown in Figure 6, where
the first part 4 is removed (see Figure 2), the second part 5 remains
attached to the hub 2, and the third part 6 is pivoted to expose the
10 needle 3. The third, cover, position is shown in Figure 7, where the
third part 6 is pivoted back again to cover the needle 3, and is retained by

the second part 5.

The second part 5 is substantially cylindrical for attachment to the hub 2
15 by projections {not shown) on the second part 5 received in recesses (not
shown) on the hub 2. While this is a standard way of attaching a sheath
to a hub, in this case the projections and recesses are larger and deeper
than in o standard attachment, to ensure that it is difficult to pull the
sheath 1 off the hub 2. This means that the sheath 1 will be used
20 correctly, and not as a standard sheath, which is normally pulled off the

" hub to expose the needle for use.

The first part 4 and third part 6 extend axially from the distal end of the
second part 5 to form a substantially cylindrical cover for the needle 3.
25  Both the first part 4 and third part 6 extend beyond the needle tip. The
first part 4 extends round approximately one sixth of the circumference of
the second and third parts 5, 6 in the manner of a tear-off strip. This is
achieved in the moulding of the sheath 1, by providing a small gap round
the first part 4, which disappears as the sheath 1 cools and shrinks. The
30 first part 4 extends axially beyond the third part 6 at its distal end 8,

which carries a radially-inwardly directed projection 9 to seal off the



10 needle 3. The third, cover, position is shown in Figure 7, -where the
third part 6 is pivoted back again to cover the needle 3, and is retained
by the second part 5. The second part 5 is substantially cylindrical for

at t achmenggtgostobehiub 2 15 by projections (not shownkecemdg:ecegeond part 5
received in recesses (not shown) on the hub 2. Wile this is a standard way
of attaching a sheath to a hub, in this case the projections and recesses
are larger and deeper than in a standardgattachment, to ensure that it is
difficult to pull the sheath 1 off the hub 2. This nmeans that the sheath 1
will be used Zdsdrenscef yhe sfrptindt ddedlisst patat ds $psmrch inwgrdbh skighthor mal |y

pulled off th X t needl e for use. The first part 4 and third
part 6 extend%ggllblg H?'eg Pon% %a‘”psl stal end of the second part 5 to forma
substantial ly cyI i ndr| cal cover for the needle 3. 25 Both the first part 4

and third part_ 6 extend beyond the needle tip. The first rt 4 extends
round appr oxi naedhidgist gle%’feﬁ‘déﬁ"“'t"l‘fgﬁ& TERRATIRE éﬁegméerfere%g@%@oﬁamﬁ]d third

parts 5, 6 f5l n ﬁ}a ?]Wrﬁ\&tsg@m%Qﬁrmefcfmﬁk{m@ncahl@hé AistAhdRY 8¢ of ind he
nmoul ding o e sheath 1, by providing a small gap round the first part 4,

whi ch di sappeahs’d aerithe Shwat hwith Gdoﬁrﬁvaﬁd netohi ik end Bneng@helbsribped t 4

ext ends aX|aI y ethlrd rt 6.at.its di d carries
a radially-i n ?glcfne@? ed %r% nSECh 5%00%)851 %)i}ef ﬁtr% p%fo‘w(;l {;I end of
t he sheath 1. r'fmﬁdftbﬁgﬂe paLd shghisy E(ﬁ{g@f eighri theadoiynsSk 3 gh}dcyntaﬁxjeaf@zent t he
second part 5. The third part 6 extends round the renaini n% Ci rcurnc erence
of the second part 4. The projection 9 seals with the third part at the base of ¢

10 tongue 12. A reinforcing rib 14 extends from the base of the notch 11 on

opposing sides of the third part 6 to a point adjacent the second part 5.

The third part 6 is attached to the second part 5 by a retaining means 19
and a hinge means 16. As best seen in Figures 2 to 4, the hinge 16 is
15 dpposite the first part 4, and extends between one-quarter and one-sixth
of the circumference of the second part 5. The retaining means 19 is in
two parts 17,18 separated by the hinge 16. As best seen in Figures 4 and
5, each retaining part 17, 18 comprises a radial stepped projection 20 on
the third part 6, and a corresponding radial stepped projection 21 on the
20 second part 5, each pair of corresponding radial projections 20,21 being
connected by a weakened portion 15. Each radial projection 20 forms an
external shoulder 22 on the third part 6. Each radial projection 21 is
substantially wedge-shaped, forming an external abutment 23 and an
internal shoulder 24 on the second part 5 (see Figure 5). The radial
25 projections 20, 21 also add to the strength of the constructicn at the
weakened portions 15. Each weakened portion 15 extends from the
projections 20, 21 towards the hinge 16, and has a split line generally
inclined to the axis of the sheath 1, and stepped axially towards the hinge
16.
30



5 part 5 (about five-sixths of the circunference). The distal end 10 of the
third part 6 is formed with a transverse notch 11, and an internally ribbed
tongue 12 on the side of the notch 11 opposite the first part 4. The ri bbed

tongue 12wigSosddetNE!l y | onger than the portions 13 adj agghtghbdieliss St part
4. The projection 9 seals with the third part at the base of the 10tongue
12. Areinforcing rib 14 extends fromthe base of the notch 11 on opposing
sides of the third part 6 to a point adjmacent the second part 5. The third
part 6 is attached to the second part 5 by a retaining neans 19 and a hi nge
means 16. As Bésan shersheathFilgisr ewvadt o, thhdnppergeve Gpdsgions iwpplsi te t he

first part 4, and.extends between one-quar Qne-si xth h

ci r cunt er ence °BFFHNE BOAEEHq aﬁgﬁ?w%.m %ﬁé‘rﬁse%g ﬁ?%%’ nr%%vﬁénefgof gﬂfel Er?i[?im parts
17, 18 separ at @drtby ib@erdii MgeinihrioNsicbrst fis€®ncduledtiguheskeheandrionseach
retaining part 17, 18 conprises a radi al stepped projection 20 on the third

part 6, and aléderueporentghe srlitdinest epeidinr BATREL HPDATGACEHE B second
part 5, eagh pall,o r | i ad, Q0] ' L Rehiage connect ed
By & veakened ot b T e B ke T2

shoul der 22 onotthat dixier thepweakebed Bantons ddi Bévepbujkent ko tiRel thisi et antial |y

wedge- shaped, .formn n external abut nen d an internal shqulder 24
on the second hﬁér'flo‘se%( 21?58“&%‘ i @n%?.D_L%T%l%“:’a%ﬁaﬁH%Shlﬁg%jr}écﬁ%Wga%B 21 al so
add to the strgagihnothitd8at@sitd HetdRPaile fRQineairneth PRitd ons 15. Each
weakened portion 15 extends fromthe projections 20, 21 towards the hinge

16, and has a split line generally inclined to the axis of the sheath 1,

and steppeg axially,t QALAS LAE DI nfle B, 1 d1R.200%/ BRTZASEET GRQRS/ 002353

11 When the shea nove rom the 1 noperative position I

operative posidfi Biguraas shbnwrover pastpivrest Pighrardd the wevpmemtmsothetfivegt t hi rd
part 6 towards the  injection device firstly causes.the wegkened, portions 15
to break al ongP#¥h&f Bt impeyemsas, bb’l’fh‘én‘iehi“tedthg'élr pag §S§af W L oRidE e to the 5

second part 5 gphy obYnbhteodd MeGidd: 1THIE hévLMaShEMCEAE sasAiel obvBg hi nge,
so that once the weakened portions 15 have broken, and the third part 6 has

moved t hr ough mwitiorgbeFgfuralfouit 901 be metedi thge inl Greacavermerician| the Moves t he
LS, BT 8 LR 1% BPERAHLYS PR IR0 o MR o o L.

to protect against needlestick. The third part 6 is retained in the cover

posiﬁon by the retaining means 19, with each external shoulder 22 on the

third part 6 engaging with the corresponding internal shoulder 24 on the

second part 5. It will be appreciated that, in order to achieve this, the

20 second part 5 and third part 6 are deflected relatively in & radial

direction. Normally it will be the third part ¢ that is deflected radially

inwardly, a movement accommodated by the hinge 16. In the cover

position the injection device is ready for disposal.

25 The sheath 1, as mentioned above, is injection moulided with two parts in
a single moulding operation, resulting in a single component. The second
and third parts 5,6 are moulded as one part, and the first part 4 as a
separaté part, with a small gap around it, The material shrinks as it cools
after moulding, so that the gap disappears and the first part 4 engages
30 sealingly with the second and third parts 5,6, but without being fused to



of Figure 6 to the cover. position of Figure 7, the user perfornms the first
part of the novenent, but once the third part 6 has noved through an angle
of about 90 the hinge 16 will nove the third part 6 into the cover position
of Fi gur ew6 zobdpevdikl be noted that in the cover positiQi/dd@eddibisd 15 part
6 is over centre, so that it is in contact with the tip of the needle 3, to
protect against needlestick. The third part 6 is retained in the cover
position by the retaining means 19, with2each external shoul der 22 on the
third part 6 engaging with the correspondi ng internal shoul der 24 on the
second part 59 \{PRge peolappiecihsady! canbe pauipdion & bubchibeveingld s, the
20 second par ! r . latively in a radial

di rection. No?lrera 1Iéy%c'jiSE)t}\}/ivl&ldtlhgglgéc'él g%tsﬁsfggféég%{aﬁgse[dﬁat is deflected radially
i nwardly, a novenent accommodated by the hinge 16. In the cover position

the injection_device s ready far disposal. 25The sheath 1, as nentioned
above, Is inj gg{!”ﬁﬁ' HEuR e ‘%l\ﬂ ﬁ'et &Ba‘g‘aff"édf’ﬁ“& teg AgtEe gﬁil*’d’iaﬁbe%ﬁbr ation,
resul ting 6n anShj¥glien GRIRENGBE as BN rafeONdnaBskadilii" d iRAhE SnIpLa@£ moul ded
as one part, and the first part 4 as a separate part, with a small gap

around it. Th&op#ivarefaFigars ilnkShagsen thepdraspafthemrajsation #gat e diktat t he gap

di sappears an j.f 8P Osealingly with the._second and
third parts 5,@%?%11@3\/“?‘%%0@%‘"%‘4; %{gzlggg@iéﬁg glrgtlggrgh%n{en&v(?eﬁcgg% * the
sheath 1 can becomumtdethi@hpathfils Bee &gyt 29 areeed go angh dthak dshe needl e
3 is sealingl use, the huyb 2 with the sheath 1 enclosing the

encl osed. For ,
needle 3 is aﬁ?ma}eoneﬁdgn&i # Dethraiscd f de laged bryoaddhe eage! thihe sheath

1isin the inep@eali VEndas-t hi9hkr@f fd 8 Sate 4T the
projection 9 at the distal ernol1 ofr the fi rtgpta %a??ﬁﬁﬁﬁg{rﬁhgﬁr?gﬁ%ﬁ@eﬁ rst

part to renovdéorguef fymrt pleceedont theckdghiafda panvenidyies¢isbeufagur en®?), There

[ d - hi N l e 3, h ' ' 9 i
| acat ed bayond?PHS" ariarer bR 107 adE PR Sad R MReBARLE A e T par

4, and then eithingpagr mepPss tewbdRgee pbicls 1 8ERE, izt sAfwhhe mdge of a
conveni ent solid surface, and applies a force urging the third part 6 away

from the need#Vang ARe fhad mart § gskchedriRy de SPONReRItE el pbe tiiags 185 br eak,

as shown i3 FivgdLins j i o egcond part
5 by the hli nge L{% “%Sm\k/r\h%%dr?ﬁaegI?‘Eivgr&;&%g?ﬁ%gp ‘Q§E§B§l‘ﬁfgo%3ﬁgglﬁ*‘%ngﬁoe of

about 90 t he Hhergerges it bren tie gpsrative pntidot é Kiperat.i eepost thengiots Fi gure

6. The user then.gives the injection nd, when it .is conpleted applies a
force to the Fgeeérg%%%ﬂnloan ¥ ‘%{b“t‘ﬁicf’ﬁpg%?? agpliss 4,fyge it?qg%g%eo?%tﬁt need| e
3 again. When of hBe third apas to hage Myedrdshhewghiiaoyiai®0 When hhdaard6 urges
it into the cover 20 position of Figure 7, with the shoulders 22 on the

third part 6 difaBihgauct ihedHehi et P4 Bndingrels weevit e Becwner part 5.
1. protoet) i ausingd FIRE AECkiR (RIDAIRR- 22 IR Buld Prll pfiigRES Pevone
appreci at ed t heith threirgeing! niowdnged4 of tle pedl eati 8K Innjhi poditicAppd yi ng t he
force to urge tﬁi@g }gar}it réd engages the needle tip and extends beyond it, protecting
against the possibility of needlestick. It will be appreciated that there is
no danger of a needlestick injury in applying the force to urge the third
25  part 6 into the cover position, as the third part 6 in the operative position
is not near the needle tip, It will also be appreciated that the retaining
means 19 ensure that the third part 6 cannot readily be moved away from

the cover position to expose the needle 3 again.



25 part 6 into the cover position, as the third part 6 in the operative
position is not near the needle tip. It will also be appreciated that the
retaining means 19 ensure that the third part 6 cannot readily be noved

away fromylghaeseyves position to expose the needl e 3 agaidhpndAehsgecond
enbodi ment is shown in Figures 8 to 12. This enbodinment is a nodification

of the device of Figures 1 to 7, and correspondi ng reference nuneral s have
been applied to corresponding parts. 5 fhus, as shown in Figures 8 to 12,
the sheath 1 is again formed fromthree parts 4, 5, 6 attached to a hub 2
carryi ng a neddbeso8d eTiwdseednd spaws i Higurealdsteah? i Bhisyerghyddimelrtiisal and i s

attached to the hub 2, in.thjs.case..by bei integrall ul ded Thi s neans
Fhat Cthe sheattediticin doms Uik a0 2 AN G B A aron TR i bt o
which is nornahh%mgyhhagbgﬁﬁ%gm@dhuboﬁeggmgggpp&ﬂg needl e for use. The

first part 4 and third part extend axially fromthe distal end of the
second part 5 to forma substantially cylindrical cover for the needle 3.

15 Both the firisl Paihofnandeihiiedsngris 6uextigth peyondid beceghe, tip. The

first part 4 extends round approxi mately one quarter t he circunference
of the second thmed patts rdd 5pdr ¢tsached 6 amdbidscgrovg detedle A foi |l tear-off
strip. The first part 4 extends axially beyond the third part 6 at its
distal. end 8, formng a projection 9 which is grasped by the user to

remove the firsfe s68omPpirt 4. is%hhbﬁamyoaéﬁmric@ndn& headkddhsd (PAfd heb Xt ends
over the second part 5. Both the second part 5 and the third gart 6 have

flat surfaces ifdeie cricgbiy bsing intsenally meplda¢t Zeisrvmpansohat e sheatBtl Wkt 4. The
third part; 6 xt&IEHAURY, L nbEHRL MNafd LRYI, SLR1ESs Abrhhgy paEANd

off the hub to expose the needle for use,

The first part 4 and third part 6 extend axially from the distal end of the
second part 5 to form a substantially cylindrical cover for the needle 3.
15 Both the first part 4 and third part 6 extend beyond the needie tip. The
first part 4 extends round approximately one quarter of the circumference
of the second and third parts 5, 6 and is provided as a foil tear-off strip.
The first part 4 extends axially beyond the third part 6 at its distal end 8,
forming a projection 9 which is grasped .by the user to remove the first
20  part 4. At its proximal end the first part 4 extends over the second part 5.
Both the second part 5 and the third part 6 have flat surfaces (see Figures

9 to 11) for attachment of the first part 4.

The third part 6 extends round the remaining circumference of the second
25  part 5 (about three-quarters of the circumference). The distal end 10 of
the third part 6 is formed with a closure member 29 to cover the tip of the

needie 3.

The hub 2 with the needle 3, and the second and third parts 5, 6 are
30  injection moulded of plastics material as a single component. The foil

tear-off strip (first part 4) is attached after moulding, in any suitable way.



25 part 5 (about three-quarters of the circunference). The distal end 10 of
the third part 6 is forned with a closure nmenber 29 to cover the tip of the
needl e 3. The hub 2 with the needle 3, and the second and third parts 5,
6 are 30iwpesdsisorigoul ded of plastics material as a sipagleseampsaent. The
foil tear-off strip (first part 4) is attached after noul ding, in any
suitable way. 14 The third part 6 is attached to the second part 5 by a
retai ning means 19 and a hinge neans 16i4which is a living hinge. As best
seen in Figures 9 and 10, the hinge 16 is opposite the first part 4, and
extends between one- 5 quarter and one-sixth of the circunference of the

second part 5Thy1tﬁirdeg§a% @':Q%t aebr&stolﬁle SpeQ rBfB&Jttéabt h:le hzlng riliga %d in the

i noper ative pOSI tron s COVGI’G art tarning neans 19

i s best seen Iaﬂd Eligug@meanﬁmd m;chaﬁd KaRpMisss asl&spe@namomgmts 9
arrangenent . Be s 30 are provided on the EFOXIHH| end of the third part
6, extending &R?é: %%Mﬁ?dé1ﬁﬁép§%@dhﬁfﬁéﬁﬁm'4 &8¢ RX1eBHS BRFSER MRt in a

conpl enment @ryqt%&&r g&af&{er@%& ' afkﬁeecﬁreﬁgﬂfé@emr bt Fne %@&mp %3 isparranged

adj acent a fl surface 32 o the thi part 6, which is torned wth a
reinforcing rwbmsﬂngtmths bass oppesalehthee bir@®. 14n aadi & thSshoperddvd s f or med

inthe third part. 5 a ace to provide the necessary anobunt
of radial resﬁ¥*%ﬁ%é§ ya@ gggwgéggﬁgpeg 30 has two detents 35, 36

projecting outwardly (away from each

The retaining means 19 is best seen in Figures 9 and 10, and comprises a
10 peg and slot arrangement. Two pegs 30 are provided on the proximal end
of the third part 6, extending axially towards the second part 5, each for
engagement in a compiementary slot 31 formed in the second part 5. Each
peg 30 is arranged adjacent a flat surface 32 of the third part 6, which is
formed with a reinforcing rib 33 at the base of each peg 30. An axial
15  slot 34 is formed in the third part 5 adjacent each peg 30, to provide the

necessary amount of radial resilience for each peg.

Each peg 30 has two detents 35, 36 projecting outwardly (away from each
other), and adapted to engage in & recess (not shown) in the respective
20 slot 31. A first detent 35 is a retaining detent at the free end of the
peg 30. The retaining detent 35 has a rounded profile 37, so that it can
disengage from the recess. In the inoperative position the first detent 35
is engaged in the recess, from where it can be disengaged on movement
of the third part 6 to the operative position. The second detent 36 is
25 adjacent the base of the peg 30, and has a fir tree profile 38, with an
inclined face 39 and a flat face 40, perpendicular to the axis of the third
part. The second detent 36 is a locking detent, which will not disengage
from the recess. The second detent 36 engages in the recess when the

third part 6 moves into the cover position, to provide permanent locking.
30



other), and adapted to engage in a recess (not shown) in the respective 20
slot 31. Afirst detent 35 is a retaining detent at the free end of the peg
30. The retaining detent 35 has a rounded profile 37, so that it can

di sengagewbromydiives recess. In the inoperative positionciteahdsiosizsdet ent 35
is engaged in the recess, fromwhere it can be di sengaged on novenent of
the third part 6 to the operative position. The second detent 36 is 25

adj acent the base of the peg 30, and hassa fir tree profile 38, with an
inclined face 39 and a flat face 40, perpendicular to the axis of the third
part. The secdhe thied @art 8@ljoshes ¢ el Hgindidrasniedgohitt Honliyl dnenot W@k@engage

from Lhe receqsucit, TSER10:HEUE AR SO0RARE Wifld 16 LGGERS NG Lhe L i1

part 6 noves in e cover Sit rovi er manen 15 The

third part 6 akg&o3haBhealedgey 4bffoinnalstapetbrltbegaad ﬂért (Eonhan ﬁnﬁom‘s m&m chis
shown). Each | edge 41 extends fromthe hi nge 16 towards one of the pegs 30.
The | edges 41MeofaHes POEIGION; of QrARF Ionfs! Hlep%‘ﬁf PSR AnAL O RATWS that et he cover

position, kn %éﬁﬁ{g dQefe NG Eﬁlaée 9%%'&1@9&1 Ahdle tr9.QBsuUr e that the 5l ocking
detents 36 on the pegs 30 engage in the recesses. Figure 11 shows a

secondary | ocking mechani sm42 for the needl e 3. The secondary | ocking
mechani sm co i se of h e.i ntern urface of

ded h
the third par %’feilg%gw&f fecoag?rynigaéﬁggs%bﬁg?ﬁe%%of‘ihgenegﬂl&s ‘of “t he hooks

43, the arrangesmabryoRicRtheSHebhdhigh doheprieed! gis of AdolelBeslovidee diooks 43
resiliently to allow it to pass through the gap 44, The hooks 43 then

return to theithe W?f@ﬁhéﬂiffﬁ%ﬁs Pt it &hird Rasidi ok ERRHnbetitiineg Baiiser thass back
through theg 9%5:4%1%_-@?' e RS 43heth9%?ﬁh§exﬁedtrﬁe‘?n§ Eﬁcﬁ tﬁﬁzftq %’é&dibn}» t he

cover position he cover position is“shown in” Figure 1 th the third
part 6 over cenatdefiedthie pegks 30 rbokmty icnalidve isioopas SMOughdhagw é%i mal part

out ver dl'y. - 2070 TRBES “EREHTTUE: W 19 R EHHE P oL ST h o Kcbal e 3 i s
attached to cannot pass back through the gap 44. This locks the needle 3 into the
third part in the cover position.
15
The cover position is shown in Figure 12, with the third part 6 over
centre, the pegs 30 locked in the slots 31, and a proximal part 45 of the

third part & between the iedge 41 and the free edge deformed outwardly.

20  For use, the hub 2 with the sheath 1 enclosing the needle 3 is attached to
an injection device such as a syringe. The sheath 1 is in the inoperative
position of Figure 8 with the retaining detents 35 engaged in the recesses.
While the first part 4 is in position, the third part 6 cannot move, as the
first part 4 ensures it is connected to the second part 5. The user then

25  grasps the projection 9 at the distal end of the first part 4, and pulls the
first part to remove it from the second and third parts 5, 6. There is no
danger of the user touching the needie 3 as the projectikon 9 is located
beyond the end of the needle 3. The removal of the first part 4 enables
the third part 6 to move relative to the second part 5. The user discards

30  the first part 4, and then grasps the third part 6 and applies a force urging
the third part 6 away from the needle 3. As the third part 6 moves the



an injection device such as a syringe. The sheath 1 is in the inoperative
position of Figure 8 with the retaining detents 35 engaged in the recesses.
While the first part 4 is in position, the third part 6 cannot nove, as the
first parwodkoeneumes it is connected to the second pardcricezélsactsser then 25
grasps the projection 9 at the distal end of the first part 4, and pulls
the first part to renove it fromthe second and third parts 5, 6. There is
no danger of the user touching the needi@ 3 as the projection 9 is |ocated
beyond the end of the needle 3. The renoval of the first part 4 enables the
third part 6 refaindyg detehistis diseegashdremobndepripes, Seavime thistirddpase&r ds 30t he
first part 4, and then.arasps,th i.rd._pas a I far ur gi ng
the third par ta%%g’éa\%a? %@o%%“?’i’nde pﬁ%e%l%g %’.e “%?E‘eé MP%@%%?@F% pﬁ%v%% the WO
2009/ 0077 18PChids82 G0 235 3n g6 of eibatn b0y tikehigt S163thedi weagadatd riem t he
recesses, leaving the third part 6 attached to the second part 5 by the

hi nge 16. V\heﬁ’??%‘é“’?fﬂ%&“ﬁ‘aﬁ’? Hﬁ&%ren%vﬁetH%u‘é‘ﬁnaﬂﬁv%ﬁngfee“ﬁgaé‘lﬁ’olﬁnd% t he

hi nge 16 then Lo t r @b dov Sl | UHFEsS sThe user

t hen gi vesat he‘Ml{e%jelgé% %%%?E%ﬁdx@n\%ﬁgn@ﬁe ?)sﬂ%ofr%% git?de%ffaﬂgéplg%iefpa force to the
free end of tlegd i tavapds theonewlleiBgegdie. Tbewer tsne dengrredl e m@edigatick. There

is no danger of, a needlestick ipjury in a i the for.c r t he
third part 6 "W t'He® WOV Ee E'k?s?%rlcgnt,o ggg%)ﬁgégttﬁﬁfjdp?férf ' %I &119% %gg%perati ve
position is NelosHRAl at iR MeRdbL: biip tha b atihie pbiiiosl iPas ndaashanimaedit t hr ough

about 90 the hi ng‘g 16 urges 10 it back towards the inoperative position.
The user appl iths WhewihenBird pece dias aysd hfquenabiops SParhe Bingstls W cover
position of, Fi; e ] - ofrifn& HSBhi L OMERiRG £ag poi nt of
t he needl 2103, 1gg5<fq<n t aerz{?ﬁ%ep’ér{ro ?{L\?‘é’g%’g?{"iﬂon k%eheepogﬁt]L Is protected by the
cl osure nenberio2BoveTtne thrdgest 8 Inengagevw positibe of Edgurd IBarithed tsondef i ne
t he cover posiﬁti on. This is ab cent '%s sufficient to

! 5 8, d
force the | ocKlngeidek %‘ﬁt‘?e‘é@u&ﬁ‘%{gﬁée ﬁgg@@éh%ﬁe?‘{@% %?PB PP o

engagement i n JNQidneHRSHAE RANplod@i&EEPNHe R&Isurd metdiRr Moediie Bdgdssol passes
t hrough the gap 44 of the secondary | ocking nmechanism In _the cover

position the tdnigrge patht the sepepfyBarttthhiy Aefénf et ¢qyeamgsidonedds BedfoHt it
protecting, againnsg. t 0ssi:bi | I 1oy dlest.l.g; Llds Bg

appr eci atgl tﬁéat g{)eﬁepﬁ%é%kia??g fée%‘%ﬁ? gkggggﬁ%gr%%tﬁggi%gh%&% II‘E{? partte 6 cannot
readi |y be novegsafayn fheotintdhearc 6Viero prasigemont inothexposeed bee theeggbed 3 agai n.
A third enbodi nent. i s shown i

in Figures 13 to 19. This, i nodi fi cation
250f the devi cR5Rowh"S !‘i‘e?—qlﬁu”r éE°8P?Séesl%}m&ﬁﬁa tg%rgrags%%r?gi tﬁ& 51’“8?@5%%
huneral s have RegRcapRbdfck 01 Qhé QIRONPoBGioRAfeSthird part 6 engages the
needie tip and extends beyond it, protecting against the possibility of
20 needlestick. It will be appreciated that the locking detents 36 ensure that

the third part 6 cannot readily be moved away from the cover position to

expose the needle 3 again.

A third embodiment is shown in Figures 13 to 19. This is a modification
25 of the device shown in Figures 8§ to 12, and corresponding reference

numerals have been applied to corresponding parts.

As with the embodiment of Figures 8 to 12, the sheath 1 is formed of
three parts 4, 5, 6, of which the second and third parts 5, 6 are mouilded
30 integrally with the hub 2 carrying the needle 3. The first part 4 is a foil

tear-off strip. The hub 2 is shown aitached to an injection device 100.



As with the enbodi nent of Figures 8 to 12, the sheath 1 is fornmed of three
parts 4, 5, 6, of which the second and third parts 5, 6 are noul ded
30integrally with the hub 2 carrying the needle 3. The first part 4 is a
foil tearwofdiosgmnritp. The hub 2 is shown attached to ardmjmedsicoomsgevi ce
100. 17 In this enbodi nent the second part 5 has a rectangul ar external
profile, and the third part 6 has a correspondi ngl y-shaped base 50 for
engagenment with the second part 5. Interhally the second part 5
accomobdates the 5 hub 2 for the needle 3. The third part 6 has a
substantially U shaped portion 51 extending axially fromthree sides of the

base 50 to fo . t i t 4.
The first andi Hir griiRfhedthe! Sl B Hus SOFRLELRE: Bk piokd, PRIT e

third part 6 halihregthirdcpanbaraad: chrs¢spbndinglyschapdhbadd b6 fopangagdmentt ends

axially beyond.the 10 third rt. 6 at,its distgl end, formng. a projection
9 which is gr&’é%egleW%PHQ Riger - Lo Rty & F\eecoflar%atrt ggP‘EC"E}m%?‘“?St ®or oxi mal
end the figsthpant 1dt 8%t gEGISe QVeThd M@ird Part B, hRPENWsAR BBy Ofi-shlgedbase 50
and the correspondlng open side 54 of the second part 5. The second part 5

and third parpoBiasiagh entapding aiallyifrem diree cidgs) eindre basetHeld Aspefsti ve
poot L10n 1502 GLESI LT LR o RE o RIS RSB Bl
6 i s attachedphms the seaontkripabdyond hife hbeils eipaiwitinthe third part 6 having
a chamfered distal end 52. The first part 4 extends axially beyond the
10 third part 6 at its distal end, forming a projection 9 which is grasped by
the user {o remove the first part 4. At its proximal end the first part 4
extends over the fourth, open side 53 of the base 50 and the
corresponding open side 54 of the second part 5. The second part 5 and
third part 6 each have flat surfaces, co-planar in the inoperative position,

15  for attachment of the first part 4. The first part 4 is attached to the second

and third parts in any suitable way.

The third part 6 is attached to the second part 5 by the retaining
means 19, and the hinge means 16, which as before is a living hinge. As
20 best seen in Figure 16, the hinge 16 is provided on the side 55 of the base
50 opposite the open side 53. The other two sides 56, 57 of the base 50
extend over the corresponding sides 58, 59 of the second part 5, and their
internal surfaces engage sealingly with the external surfaces of the second

part 6.

The retaining means 19 is best seen in Figure 15 and 16, and comprises a
modified peg and slot arrangement. Two pegs 30 again extend from the
third part 6 towards the second part 5, but are accommodated within the
base 50. As with the previous embodiment each peg has two detents 35,

30 36, but these project towards the open side 53, rather than away from



means 19, -and the hinge neans 16, which as before is a living hinge. As 20
best seen in Figure 16, the hinge 16 is provided on the side 55 of the base
50 opposite the open side 53. The other two sides 56, 57 of the base 50

ext end ovewn Hmbvaocas r espondi ng sides 58, 59 of the secaud/panés/dozzsand their
internal surfaces engage sealingly with the external surfaces of the second
part 6. 25 The retaining neans 19 is best seen in Figure 15 and 16, and
conprises a nodi fied peg and slot arranggnent. Two pegs 30 agai n extend
fromthe third part 6 towards the_ second par ut are acconnodat ed

part, 5, but €
wi thin the bag&chEthepsTHf SHARTEDIEVHBUL! SRbIBIEHENT edth PEE HAS o
detents 35, 3%@@3zﬁQﬁmkﬂﬁﬁg%ﬁﬁﬂbﬁﬁémﬁ&ﬁ@kgé the open side 53, rather than
c

away, from 18 each other. e shape and function of the detents 35, 36 is
ot herwi se the sane as that of the previous enbodi nent. Each peg 30 has a

| t | ot 31 d ext | | i i de 58, 59 of
Che. scoond- partics. o WEdRESF orSaRePiEbetPEo s SORBN AR T nG" tbon
di stal endsby raseal€etdeds, Gb. oflihe ReSud PRk shaseaendidh10f r@rehssliot 31 is

cl osed, and extends bel ow the projection 61 to _accommpdate the peg 30 in
the cover posidefisad afndepepcs dotabfenshPh &|Rspieston Slpslle HFGFIROP®he third

part 6 wh en i ;[,aqn?%e ?ﬁ] %&{hgsl&p 91 %9\6?538&9 §§CP %ix{eingg' be .OQV %ed ?{%&&io%eéi e 1 hat

position, in cki ng detent engages bel ow proj ection 61
Thi s position dcsomimodmei theFpgurdds id thancvés . pokitgur sl bk e theaclet ai ni ng

means 19 in the inoperative pqgsition, in which the retaining.detents 35 on
'he pegs 30 eriige SEAM AGISE (7 (e HUBbA*EnAeVEM (HEOFLE0TEe S gure 15
shows the yet aidijiimh, MRaR8erlh Wefidk tile phoRRES i3 iiks tho Wkl ifenshots 31,
while Figure 16 shows the device in the operative position.” Figure 19 shows

t he secondary dngek¢sripioRchanrgastion 6lasThih@oRoORdS 8B &V FeB@eDR’ #A¢ t hird
part 6, in a Siéﬁﬁigﬁrenwg%rwst t%e'?%ga%igg Yeans 19 in the inoperative position, in
which the retaining detents 35 on the pegs 30 engage sealingly in the open
ends of the slots 31. Figure 15 shows the retaining means 19 with the
15  pegs 30 just out of the slots 31, while Figure 16 shows the device in the

operative position.

Figure 19 shows the secondary locking mechanism 42, as the hooks 43
provided on the third part 6, in a similar manner to Figure 11.
20
In use, the embodiment of Figures 13 to 19 operates in a very similar way
to that of Figures 8 to 12. The only difference lies in the movement inio
the cover position. As before, a force applied to the third part in the
operative position (Figure 16) urges the third part 6 towards the needie 3
25  again, and when the third part 6 has moved through about 90° the hinge
16 urges it towards the inoperative position (Figure 15). The user then
applies a further force to move the third part 6 into the cover position of
Figures 17 and 18, where the point of the needle 3 is protected by the
end 52 of the third part 6. The pegs 30 enter the slots 31, and the
30  movement continues until the free ends of the pegs 30 engage the bases 62

of the slots, in which position the locking detents 36 engage below the



20 In use, the enbodinment of Figures 13 to 19 operates in a very simlar
way to that of Figures 8 to 12. The only difference lies in the novenent
into the cover position. As before, a force applied to the third part in

t he oper awovewpoesiti on (Figure 16) urges the third pamcrGiesmndss t he
needl e 3 25 again, and when the third part 6 has noved t hrough about 90 the
hinge 16 urges it towards the inoperative position (Figure 15). The user
then applies a further force to nove thegsthird part 6 into the cover
position of Figures 17 and 18, where the point of the needle 3 is protected
by the end 52PE#eetstfl.r@ logkithe thirhgay gﬁgwséﬁmﬂmﬁmam}bf@%me and the

30novenent co e 0] & bases 62
of the slots, %{I E&'tgém :dp%%ﬁcgnh?o ?’gj%él ng © g%edlé)sg&%g] Qﬁ‘gg‘%gg 6w the 19
proj ections lesotlocltanic}ky tHeeset-bidacly ﬂxmkﬁn@mgmmm 4venent away f romthe

cover position in a direction to expose the needle 3 again. The needle 3 is
al so | ocked by the secondary | ocking nmechanism42. 5 Figures 20 and 21 show

a nodi ficai origfret RO fEDLHiABRt: bl GHPE D IBe tethbbRimdii S MBLfdscat i on i's
to the retaining neans 19. In this enbodi nent the retaining ans 19 has a

first mechani $ml83 %rmoﬁéicah@peﬂr@tih@eremmngl mﬂansalﬂj a t@esc@nuomham sm 64
for the cover he fi,S chani co (S an_externally
oot no' v R EEl Ay ddfhe 16Shes ECHAR SMBRGR L ' BES AN SRR LY g

projecting ri angular pro |Ie fred ‘on

59 of the seceonsitipar tanB, a anchmidaptiethiinm smg@;gehd ﬂo@e&?@@ﬂn@ﬂe'ﬂh@rﬁj{rs{ ecess 66
in the internal ﬁurface of each of the sides 56, 57 of the base 50 Each
rib 63 extend@SAPYSHaP? CAMBIRES valy eXIcoRR it ECKFHRE 58P G5 89, tfl?’ﬁ%u &hgagement

of the rihg 65-hfet ARACE3358L RF W! Ligd®isAt 659%% hfe %@&% %&Jd parts
5, 6 in position until 15the nanual force I's applied to th thlr part 6

move it into taﬁept@@e@angm posicemplementey yecon donacthaniemab4ufaoyblies

1I'\(/)\gklpggsl g7t 2? plpo N d& Ie%)légt ﬁg o?qhg%nper 'Sgeiac% Pt%géfextezsmlisognl?rga?Pgiermnt '

the way along the side 58 or 3%9. The engagement of the ribs 65 in the
recesses 66 will maintain the second and third parts 5, 6 in position until
15 the manual force is applied to the third part 6 move it into the operative

position,

The second mechanism 64 provides locking in the cover position, and
comprises a peg and slot arrangement. Two pegs 67 are provided on the
20 third part 6, extending axially towards the second part 5, and essentially
parallel to the needle 3. Each peg 67 terminates in an outward-facing
hook 68. Each peg 67 is adapted to slide in an axial slot 69 formed
internally in the second part 5, adjacent the open side 54. Each slot 69
has an aperture 70 whose shape is complementary to the hook 68 on the
25 respective peg 67. The second part 5 alsc has stop ribs {(not shown)
extending internally on each side 58, 59 from the open side 54 towards
the hinge 16. On movement of the third part 6 into the cover position
each peg 67 moves axially into the second part 5. Each hook 68 engages
with a respective stop rib, which urges it resiliently towards the ather
30 hook 68 so that it is inclined to the needle 3. On further axial movement

each hook 68 moves past the stop rib and is returned by its resilience to



20 third part 6, extending axially towards the second part 5, and -
essentially parallel to the needle 3. Each peg 67 termnates in an

out war d-f aci ng hook 68. Each peg 67 is adapted to slide in an axial slot 69
formed i nwenmslbyid N the second part 5, adjacent the epemmi@eihld Each

sl ot 69 has an aperture 70 whose shape is conplenentary to the hook 68 on
the 25 respective peg 67. The second part 5 also has stop ribs (not shown)
extending internally on each side 58, 5% fromthe open side 54 towards the

hi nge 16. On povenent of the third parr 6 into the cover position each peg
67 noves axi af'f POFiE RAARIE dedRE ns%fﬁ% 35 AnEZRITH K CEBEEIG AFER U fh a

respective st afl il Wbl 20 HEDRRIE 1f 9 L@y 7D 0WRITnE BbpOfeErc30N00K 68

so that it is inclined to the needle 3. urt her axi al novenment each hook
68 noves past cotmgrustegiptor prisvartdnprernat Wf niee hbyksi 65 i tgi deiverse aiteotioR0 its

position parallel to the need|e. 3 nd, enters. the respective aperfure 70.
The hooks 68 gkgsﬁﬁéﬁgfgé ea“?%&%ﬂéﬁﬁbgvﬁﬁ?ég“éd?fkgn F KOUEB ) bs are
construct ed t enePedrePosTME TR MHrd&f tof BeriMR0QKS pBStibh dnliCor @MefeSRatliieect i on. -
The stop ribs thus provide a stop for the third part 6 when it noves into

5t he cover po&gaongrneghanisped operatRsfip MECtiRAthHIEKINEon and to ensure that
the second nechani sm 64 operates to provide the |ocking. For use, the hub 2
with the sheath 1 enclosing the needle 3 is attached to an injection device
such as a syr Fogesd,Ohe hktbeZ shidatie sherth 1 antiheng the needle 3 is atfached to

an injection device such as a syringe 100. The sheath 1 is in the

10  inoperative position of Figure 20 with the retaining ribs 65 engaged in the
recesses 66. While the first part 4 is in position, the third part 6 cannot
move, as the first part 4 ensures it is connected to the second part 5. The

user then grasps the projection 9 at the distal end of the first part 4, and
pulls the first part to remove it from the second and third paris 5, 6.

15 There is no danger of the user touching the needie 3 as the projection 9 is
located beyond the end of the needle 3. The removal of the first part 4
enables the third part 6 to move relative to the second part 5. The user
discards the first part 4, and then grasps the third part 6 and applies a
force urging the third part & away from the needle 3. As the third part 6

20 moves the ribs 65 disengage from the recesses 66, leaving the third part 6
attached to the second part 5 by the hinge 16. When the third part has
moved through an angle of about 90° the hinge 16 then urges it into the
operative position. The user then gives the injection, and when it is
completed applies a force to the free end of the third part 6 to urge it

25 towards the needle 3 again. There is no danger of a neediestick injury in
applying the force to urge the ihird part 6 into the cover position, as the
third part 6 in the operative position is not near the needle tip. When the
third part has moved through about 90° the hinge 16 urges it back towards

the inoperative position. The user applies a further force to move the

30 third part 6 into the cover position of Figure 21. There is no danger of

the user touching the point of the needle 3, as in the inoperative position



10 inoperative position of Figure 20 with the retaining ribs 65 engaged in
the recesses 66. Wiile the first part 4 is in position, the third part 6
cannot nove, as the first part 4 ensures it is connected to the second part
5. The usep 2bh@079¢ asps the projection 9 at the distalpcgnth6dscbdres first
part 4, and pulls the first part to renove it fromthe second and third
parts 5, 6. 15 There is no danger of the user touching the needle 3 as the
projection 9 is |located beyond the end & the needle 3. The renoval of the

first part 4 enables.the third part o.mpve relative to the_second part
5. The user diRCBPES is H@t?‘ft?%gyﬁg?FE‘S,SEaPrﬁdh?ﬁ’é‘ﬁdé’la%{sfbs?'ﬁ%é‘bﬁ RPrBCY¥fart 6 and

applies a forGgoWndi Men bIeof Ml &cPakt 66, %Y@Mae‘}lrtﬁénhhafs BESHHVE oder AR the

third part 6 20 noves the ribs 65 di sengage fromthe recesses 66, |eaving
the third partst® aibstabbeg tefledied sedtentlpdyt tBnbyandehdn nggagk6in Ween t he

third part ha ved throu n | e, of about .90 the. hinge t hen urges
it into the o?ﬁ%&g‘f"% IREHYEP '?;ibOra]tf) %ﬁ%edg%rcof?feﬂoséﬁ%s?ﬁﬁe“iﬂ%jogég‘i] 8T and when
it is conpbet edn@pprhesnsadfeOBCasd pabhe drQezrentt Qhp t4aeot hhd debryd to urge
it 25 towards the needle 3 again. There is no danger of a neediestick
injury in appli§$igg tmeheBisEe o thir §everhposifips dh%)ég{fd6pﬁfht503ft&¢é@%é’%ﬁer
position, as hy; a i e Ve _Positd.on i - ne t he
needl e tip. V%tn}eaﬁdl%héelﬁt r!:%r (%&‘Sg‘rﬁ% %ﬁg%?dno(?t\?e%% H#%ég%ﬁé %uétﬂ%%ost@ %Remﬁi ﬁ{;e 16
urges it back reedlastisk. tihevilinepepmtdivedgbsi thedockiipenerhenisapfd eesires f urt her
force to nove the 30third rt 6 into the cover sition of Figure 21.
There is no dé%\'ﬁtheth’f‘?]ep%Eé; Cia’%‘(‘:thf"r?&ﬂt"h ep’BPﬁ“l()dod'?"a%’hgoﬁbég? &% as in
the inoper@t i \RsRRS ibi@BosethetRRAROI Bfaih S protected by the end 52 of the
third part 6. The ribs 65 nove into and then out of the recesses 66, and
then the hooks 68 nove over the stop ribs, being deflected resiliently by
them and the 10 & | L u : 70, ! .cover
posi 11 on.. Thi o™ Apensbgens UK IRPE this bR e SGalRLLL B BIGF YT g1
t he gap 44 of dehzeseldohdasiynpiock mgufeeniranndm vkl t he cover position the
third part 6 engages the needle tip and extends beyond it, protecting

agai nst the possibility of needlestick. It will be appreciated that the

| ocki ng mechani sm 64 ensures that the third part 6 cannot readily be noved
away fromthe cover 10position to expose the needle 3 again. In all the
enbodi nents the sheath 1 thus provides a needl estick prevention device
which is sinple to manufacture and to use. 22



CLAIMS 1. A needlestick prevention device for an injection device having a
hol | ow needl e conprises a sheath for attachnent to the injection device,
the sheath 5 being so constructed and ggranged that in a first, inoperative
position it sealingly encloses a needle, in a second, operative position a
first part of the sheath is renoved, a second part remains attached to the
injection device, and a third part i§ pjMeted about a hinge neans to expose
the needle, and in a third, cover position the third part is pivoted about
t he hinge neans to cover at least 10 the tip of the needle, and is retained
by the secopd part.. yhe;secend and,Lhird parts  hel nd.connected, By, he hi nge
means and a'retai ACAG EAnS,  ahich 'S enigdged TRt eV rhoperat’ ve posi ti on
and t he covesedposbibeifgs €hacabtfer iasechrenttthathetihgcrieh alenideg tieamsiticonpri ses

at |least_ong pair of stepped portionsg on the second and third.parts and in
the i nopirabfiie BosPETBHAha™dy EFHETCpPL iBng BFva MBCRUIYe BFWIS ihched by
a weakened p@lihbBNedMeh ai Secalbaph @dsdeondir @akatwesbsidien anpwl part ovRAENt  Of
the third part fromthe_ inoperative position exceeds a predeterm ned

I p
anmount . 2. ShgaffedrEstidie S5FRVERT STRHEY AURrbaE te i Mertion EVEEnd™ 2 i n whi ch

two 20 pair giRf pst 8PPedicRULLLEOR T B LmPiAVibd8Gosd R RAIIS RGING @eRarated by
the hinge neans and the stepped portions of each pair being attached by a

weakened pof¢yesRosition the HEEHPES Y Bl opidetont itnhiggsinnwnado epwirmédedsh claim |

or claify2, i 23 Wl Ghedid) 4€isGOMELedPOS itld QRohdGaR! 1RAGRSE GRPEG POT Li On
on the third part engages behind the respective sStepped portion on the

second part paes betnai spomhesed Hivr thephimge i mearieantov eletppigict inggns, whicinis
need| esti Ckﬁlpéagwm hﬁﬂggﬁ&?ﬁfe %@sﬁti@l amh%tccolvt@ﬂ%&@m%hﬂ?aue?ge@im'al ow 30

t
needl e conp s a she ttachnment to I'nj éction device, the
sheat h bei nthestoomgt maeisedompdsar atahged othaghin af ateppedtporiiqroper dhé ve

position it _sealingly encloses.a.needle, .in a.secand, operatij.ve sition a
Pirst part SFopnaid shrERaeRe it pdisoncnell a BB Ml werlRE Phrid® % hed to
the injesti pair deviaceshedndy a wdukeskdasitionswhpiciat edapledud @edit ngennkeans to

expose the needle, and in third, cover position the third part.is pivoted
about the hiHRaEEREREY Rb e T PRATOR RES DRPGR I OHERE BEee | 5
retai ned byptddetes@fivadnfpant., the second and third

2. A needlestick prevention device as claimed in claim 1, in which two
20 pairs of stepped portions are provided, the pairs being separated by the hinge
means and the stepped portions of each pair being attached by a weakened

portion.

3. A needlestick prevention device as claimed in claim 1 or claim 2, in
25 which in the cover position the or each stepped portion on the third part
engages behind the respective stepped portion on the second part to retain the

third part in the cover position.

4, A needlestick prevention device for an injection device having a hollow
30 needle comprises a sheath for attachment to the injection device, the sheath
being so constructed and arranged that in a first, inoperative position it

sealingly encloses a needle, in a second, operative position a first part of the



5 parts being connected by the hinge neans and a retaining neans, which is
engaged in the inoperative position and the cover position, characterised
in that the retaining nmeans conprises & |east one peg on one of the second
or third parts engaging in a conplenentary slot on the other part, and the
or each peg has two detents, the first engaging in a recess in a respective
stot in the.du [NORSLAL M8 BRI Alna@0d i LSRRG, £B9GDA. | d e T ecess
in the cover position. . eedl esti ck prevention device as clained in
claim 4, i nthiki et tshgivoted edoht pagndesmprmoviodegoon theheeetihy, add part thirdnd t he or
each slot on the seco art. 15 6. eedl estick prevention vice for an
i njection d&VIE &R, FﬁgeﬁuﬁéPF%ﬁ? ggﬁﬁ%g§g%6§?§g egﬂgﬁég%ﬁo?%f9§£§gchnent
to the inj etk knodeld aedld, hedsikeatainddehnthesecond phnydicedcant aad tienged t hat
inafirst, inoperative 89 itiqn Lt sealinghﬁgencgoses a needle, i.n a
second, opePdty VEmEosTPFHRT P s PISEITYF ¢k 2B ANEE HCTS: Pehiv Y, a
second partefRBd S Rtihasdedhd fositien hiy Betdovdr pleviiGE chandiedistdin thapart is
pi vot ed about a hinge neans to. expose the needle, and in a third, cover
posi tion t h&etKiAPBaPEaYs LOPINTERA! ABEULTE RES RPN HeBNs* B COUE "Gt | east
the tip of phe pesdhin, indhdohplehhairpathiy thheisacond Parthe ok Recisgeond and
third parts being connected by the hinge neans and a retaining neans, which
i s 25 engagkth WO tdréenithofer Hist i ZpeigRt flon HAEFSt He 2clsvRactiypssied oh the
charact gfi SeehybRilBatoskdi, 1 Sl Ao JRANRE LORPIh S8 acbls 8t REChAR smfor
the inoperative position and a second nechanismfor the cover position, and
the first neehagi.sm conprises a projection on one of the second and third
parts engaging in a conplenmentary recess on the other part, and the second
mechani sm conprises a 30 peg on one part engaging in a conplenentary sl ot
on the ot hef. pars.nec@iéstick pravagedl dsticcks plemehtn ohimeyiioevish chapbnmed in
claim6, in which.the j ection. and the peg_ar n dif.ferent ts. 8.
A needlesti%ﬁhﬁfgféﬁgpg%%lébﬁ%gﬂﬁgpgva?ﬁ%@e%ﬁe%ﬁyﬁﬁﬁ%%%ifﬁ%ﬂ%ﬁéﬁﬁﬁ inb
whi ch the second part is adapted for attachnment to a hub which carries the
needle. 9. A needle tigﬁ. revention.device .as claimed in any preceding
claim in which ATeERE ForoBe a1 e s o GR iPIsteT FETCaha PRI 1S « s
extend axi ahtadié complidéshe sseadner pagthheyondidehejendn afevidee ineetdaey to form
a substantially cylindrica cover for, the needle. . . o

being so constructed and arranged that in a first, inoperative position it

sealingly encloses a needle, in a second, operative position a first part of the

20  sheath is removed, a second part remains attached to the injection device, and a

third part is pivoted about a hinge means to expose the needle, and in a third,

cover position the third part is pivoted about the hinge means to cover at least

the tip of the needle, and is retained by the second part, the second and third

parts being connected by the hinge means and a retaining means, which is

25 engaged in the inoperative position and the cover position, characterised in that

the retaining means comprises a first mechanism for the inoperative position

and a second mechanism for the cover position, and the first mechanism

comprises a projection on one of the second and third parts engaging in a

complementary recess on the other part, and the second mechanism comprises a

30 peg on one part engaging in a complementary slot on the other part.



10. A needlestick prevention device as clainmed in any preceding claim in
which the first part extends round approxinmately one sixth to one half of
t he 15circunference of the cover. 11.,A needlestick prevention device as
claimed in any preceding claim in which at its end renote fromthe second
part, the first part has a projection extending axially beyond the third

part. - \M7q| o A heq s&' Egérﬂfteﬂ{lgﬁ’%% c%”asd‘c?l‘é'uﬁ d 0(1:413‘} @E@'xh'v!}hlﬁﬁﬁ{h@reced' ng

claim the t I'S novabl e angularly from e I noperative
position i npmmdnevncapérthct puearpesidifforept parts.f rom t he operative position into
the cover position by applying a force to the third part. 13. A

needl esti ck prevention device as clainmed in any preceding claim in which
the third p&rt hasncadleonigu prepemj@ctevige heyddigethe dnypprefediie chewedlie in the
i noper at

any. pr oca BV HientecpRO GRTICH ST 3¢ HEARET © BaHeY MHETer Eae A hat | on

novenment of pé¢dage.third part fromthe inoperative position and follow ng
di sengagenent of the retaining 25 means, the hinge neans acts to nove the
third part automatically into the operative position. 15. A needlestick

prevention devi cg RASIRkGINTBRVERIANYcREEGSEINGe8lididiy prBcMAd ChhidN id he
operative position the third part is as nearly as possible in line with the
i nj ection devtichein the inoperative position the first and third parts extend axially from

10 the second part beyond the end of the needle, to form a substantially cylindrical

cover for the needle.

10. A needlestick prevention device as claimed in any preceding claim, in
which the first part extends round approximately one sixth to one half of the

15  circumference of the cover.

11. A needlestick prevention device as claimed in any preceding claim, in
which at its end remote from the second part, the first part has a projection
extending axially beyond the third part.

20
12. A needlestick prevention device as claimed in any preceding claim, in
which the third part is movable angularly from the inoperative position into the
operative position, and from the operative position into the cover position by
applying a force to the third part.

25
13. A needlestick prevention device as claimed in any preceding claim, in
which the third part has a tongue projecting beyond the tip of the needle in the

inoperative position.

30 14, A needlestick prevention device as claimed in any preceding claim, in
which the hinge means is constructed such that, on movement of the third part

from the inoperative position and following disengagement of the retaining



16. A needlestick prevention device as clainmed in any preceding claim in
whi ch on novenent of the third part fromthe operative position the hinge
10 neans acts to nove the third part tepards the cover position once its
angul ar novenent exceeds a predeterm ned amount. 17. A needlestick
prevention device as clained in claim 16, in which the hinge neans noves

the third part dltglecl‘}nll Inpea 8 Fa@% fooxl%rv PER! %h'ir%n ar%SautJ!t?atldA‘IllgeﬁgA %ﬁé' ck
prevention aevitee as ¢t aj in—c a|n1f6, In P

appl i ed to omvetitcdpostition. d part into the cover position. 19. A needlestlck
prevention device as clained in any preceding claim in 20 which in the
cover position the third part is beyond the inoperative position, and the
retaining nﬁansA@H@ﬁgﬁsuﬂﬂpﬁwﬁﬂ&hiB@ﬂcMﬁ@kﬁnﬁwﬁehﬁﬁ@ﬁ@%c&ﬁﬂ#bﬁ@namiangenEnt
i s actuated. 20. A needl esti ck égntlon devi ce as cl ai

precedi ny cPAH 1M HeB ST EnPe Lt W PHERT AY WERICh AR Gw ded for
t he needl e ntihe; gygm(ggghtlon 21. A needlestick preventlon devi ce as

claimed in claim?2 in which the secondary | ocki ng mechani sm conpri ses
| ocki ng nmeans on the third part 30 allow ng the needle to pass through as

the third past @Vrfe%df%%&{‘ rév@@tzdrﬂ@@ﬁﬁ@ta‘s ‘é@alﬁﬁﬁ%'a‘?@ ﬁ:@&&hﬁ %ia%V%{
position, but preventing the needl e passing ck again.

needlestlck“@ﬁ@v@mﬁmnwﬂwévMééha§h@ﬁa#%b@ﬁmhtkﬂQPW%Q@edWS%K@|W$2$HE¢n whi ch
the secqpdapy,]ocking rﬁ&%@ltm%gﬁ%w e RANEr gészeggpgﬁwga%g&ﬁr 23. A

needl estick prevention device as'c in any preceding c in 5 which
t he sheat h ievantwchededse medaibrngasd yipngntt he needl e by a | ocki ng nechani sm

17. A needlestick prevention device as claimed in claim 16, in which the
hinge means moves the third part directly into the cover position.
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18. A needlestick prevention device as claimed in claim 16, in which a

manual force is applied to move the third part into the cover position.

19. A needlestick prevention device as claimed in any preceding claim, in
20 which in the cover position the third part is beyond the inoperative position,
and the retaining means engages in a position where a permanent locking

arrangement is actuated.

20. A needlestick prevention device as claimed in any preceding claim, in
25  which a secondary locking mechanism is provided for the needle in the cover

position.

21. A needlestick prevention device as claimed in claim 20, in which the
secondary locking mechanism comprises locking means on the third part
30 allowing the needle to pass through as the third part moves beyond the
Inoperative position into the cover position, but preventing the needle passing

back again,



24. A needl estick prevention device as clainmed in any of clainms to 23, in
whi ch the sheath and hub are nmade as a single conponent.

26

22. A needlestick prevention device as claimed in claim 20 or claim 21, in

which the secondary locking mechanism comprises a pair of opposing hooks.

23. A needlestick prevention device as claimed in any preceding claim, in
5 which the sheath is attached to a hub carrying the needle by a locking

mechanism,

24, A needlestick prevention device as claimed in any of claims 1 to 23, in

which the sheath and hub are made as a single component.



