WD 2012/ 000839PCT/ EP2011/ 060324 1 Descri ption NEEDLE SHI ELD FOR A
SAFETY DEVI CE, SAFETY DEVICE AND 5 | NJECTI ON DEVI CE Technical Field The
present iwpenidoswel ates to a needle shield for a saf ebyTd®veiaecand to a
safety 10devi ce that provides needl e safety. Mire particularly, the
invention relates to a safety device for pre-filled syringes. The safety
device is adapted to avoid accidental needle stick injuries and needl e
injuries before, during and after an injection of a nmedication or drug
contained in the pre-filled syringe. In particular, the safety device
provi dePeasedplien saf ety for a subcutaneous sel f-adm nistrated injection or
for an injection adm ni stered 15by a health-care professional. The present
invention further relates to injection devices conprising a pre-filled
syringe. Background of the Invention 20 Pre-filled syringes that are filled

with a sel ected dosage of a nedication are well known injection devices for
adni ni SMEQQEt%E#EHF@&A&AFtE)T\é DR IC tSARéDEIBE for covering a

need}i e f syringe before and after use are also well known.
Typi aII JI‘—E‘?‘EL(ZI%I [50%\/(61%5 conprise a needle shield that is either manually

noved or 25noved by the action of a relaxing spring to surround the needle.
A different type of safety devices known in the state of the art solves the
obj ect dECPRi&dl ieky needl e safety by arranging the pre-filled syringe
novabl e relative to a body, wherein the pre-filled syringe is retracted
into the body after the injection. 30 W) 2012/ 000839PCT/ EP2011/ 060324

The present invention relates to a needle shield for a safety device and to a safety

10  device that provides needle safety. More particularly, the invention relates to a safety
device for pre-filled syringes. The safety device is adapted to avoid accidental needle
stick injuries and needle injuries before, during and after an injection of a medication or
drug contained in the pre-filled syringe. In particular, the safety device provides needle
safety for a subcutaneous self-administrated injection or for an injection administered

15 Dby a health-care professional. The present invention further relates to injection devices
comprising a pre-filled syringe.

Background of the Invention

20
Pre-filled syringes that are filled with a selected dosage of a medication are well known
injection devices for administering the medication to a patient. Safety devices for
covering a needle of a pre-filled syringe before and after use are also well known.
Typically, these devices comprise a needle shield that is either manually moved or

25 moved by the action of a relaxing spring to surround the needle.

A different type of safety devices known in the state of the art solves the object of
providing needle safety by arranging the pre-filled syringe movable relative to a body,
wherein the pre-filled syringe is retracted into the body after the injection.

30
The European Patent Application EP 1 321 158 A1 describes a safety device for a
sheathed injection syringe. A needle guard of the safety device has a dilatable opening.



2 Aring is novably arranged around the needl e guard and is positionable
over the distal portion of the needle guard so as to reconfigure the needle
guard andwouiymodsot he openi ng. 5Docunent US 4, 871, 355 dicsaires@mcid2needl e
and bl ood col |l ection tube holder with2a protective covering to reduce the
possibility of accidental needle stick injuries. The tube hol der conprises
an inner and an outer tube defining a needle protection chanber. A

di aphragmis nmounted to the forward end of the outer tube. The di aphragm

i ncl udes individual sections or leafs formng a central orifice of variable
di anet eA dmm&amoeablgmpmmedcarohm th:er ne@cdieig\uerd; hedthposifiondfe@venthesdiztd nay

or esent PSR! bR 5ol SUdsces IimeaptaindBneests averdand ot ' "

15devi cg bh@b prevents accidental needle stick injuries. It is a further
obj ect OP the present invention to provide an inproved safety device for a
pre-filled syringe. 20It is a further object of the invention to provide an
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devi ce 25according to claim®6 and an injection device accordl ng to claim
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are defrned rom Vi ewo a person ormng nj'ec
Consequérdildes mddmcﬂlaabedmcrrmcon leafsrfefraing & oeratrairorémeromapabletdrargretewvar ds the

body _ of atient receiving an.injection and a
Y 0 agaBted expand so that prc"otective éheaths of diererent sizes may be inserted therein.

Summary of the Invention

It is an object of the present invention to provide an improved needle shield for a safety
15  device that prevents accidental needle stick injuries.

It is a further object of the present invention to provide an improved safety device for a

pre-filled syringe.

20 ltis afurther object of the invention to provide an improved injection device comprising
a pre-filled syringe that is safe to handle and in particular prevents accidental needle

stick injuries.

The object is achieved by a needle shield according to claim 1, a safety device
25 according to claim 6 and by an injection device according to claim 9.

Preferred embodiments of the invention are given in the dependent claims.

In the context of this specification, the terms distal and proximal are defined from the
30 point of view of a person performing an injection. Consequently, a distal direction

refers to a direction pointing towards the body of a patient receiving an injection and a

distal end defines an end of an element that is directed towards the body of the patient.



di stal end defines an end of an elenent that is directed towards the body
of the patient. WD 2012/ 000839PCT/ EP2011/ 060324 3 Respectively, the

proxi mal wocdofooaszeoel enent or the proximal direction ispdirepeiedeapny from
the body of a patient receiving the imjection and opposite to the distal
end or distal direction. 5A needle shield for a safety device is made from
at least two different plastic materials of different flexibility. The
needl e shield conprises central aperture of variable diameter. The central
aperture conprises a first dianeter for retaining a needle cap therein. The
di anet eRespettinelyg.dhe padxieqat endiod aockedemest apie proriovalldirettiome diesréd avay

fromthe first diangter t . di anpt ir: f ffect
of "t he FabIEpOLFOT BotefleBar i el Hecsrs apapRpobts e oERerekr Cisd”

needl e glhkeligh.is made by an injection nmoul ding process. In particular,
t hernmopl astic materials are used to nake the needle shield of the safety
device. The invention allows an integrated tw-conponent needle shield. 15
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can be epgiifepérti flixedility yTHepsedlicashisle Gonlirseéatdnail gpéitaieadfarariable dientaat r al
aperture changes to limt an entry-depth of a body 20 part of a person, in
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o ovi degiaepor el oeRlle biaies ndtretfoiel Bt e iRedId cap i i st
i nj uri ediametePtetaeabhy didmetev by ivirhieeota amarhery effect bétheematerial @ped ure i s
provjided by a needle shield 25that |s de fromdifferent plastics.
101 ahgedie SfeldeAererchaie tRITENtogs henaeedinehini i madsithl 2 wigetioe
cost - ef th G| I uced in high quantities. According to a possible
enbodi n@n@@ﬁbtd&%%enti on, the needle shield is nmade froman arbitrary
conbi nati on of plastics material of the followi ng material cl asses:
pol yrer 0 elastoners, .silicone and silicone elastomer.. Alternatively,
Phe” need BadiiEraieg TRaRstE MAEHAs A sPHisp Srake e Rrecie. oy ERERer et ne
central gapret The invenBbR\HIIBRE VintdiRa Rl tN0-8dmPoRERidefe Shicldie di fferent
plastics materials. Preferably, at” |east one of the

15  Advantageously, high production rates and minimal scrap losses are achievable by the

process of injection moulding, so that the safety device can be cost-efficiently mass-

produced.

The variable diameter of the central aperture changes to limit an entry-depth of a body
20 part of a person, in particular a finger, may enter into the needle shield through the
central aperture. Thus, the needle shield with the variable central aperture provides

improved needle safety and prevents accidental needle stick injuries.

Preferably, the variable diameter of the central aperture is provided by a needle shield
25 that is made from different plastics materials of different flexibility, so that the needle

shield can be cost-efficiently produced in high quantities.

According to a possible embodiment of the invention, the needle shield is made from

an arbitrary combination of plastics material of the following material classes: polymers,
30 elastomers, silicone and silicone elastomer. Alternatively, the needle shield is made

from natural rubber. The variable diameter of the central aperture is provided by the

material properties of the different plastics materials. Preferably, at least one of the



WO 2012/ 000839PCT/ EP2011/ 060324 4 pl astics materials provides the needle
shield with a shape nenory. The plastics materials of the material classes
are i nexpgoWixo0ss0 t hat production costs of the needl epghipphel1aB)s20e
reduced. 5 According to yet another possible enbodi nent of the invention,
at | east one of the materials used to nake the needl e shield has a shape
menory. The variable dianeter of the central aperture changes froma first
dianeter to a second dianmeter by a nenory effect of the material of the
needl e shield. The second diameter is smaller than the first diameter and
limts plastiestmatedaptiiodties thwdgedarshiedd wathpeskape memdgpdheiptadtas a

finger, .enter_ into the needle shield through the central .a ture. The
needl ¢ SHItETAS S S Hetenel Gases die IRRelsiRp ro VR iaovidian costSPES by

mat er i aheBHRARHIEIWGRay BETRHIEEA].€ed mechani sns that are prone to malfunction

are avoided, which in turn allows for a reliable use of the needl e shield.

15According to yet another possible enbodi nent of the invention, the needle
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rel ati v&l PraEIews Ipra (¢liEbeHse Pf Hle Negle 8N¥'Yhe opening part of the distal
end wall is made froma relatively flexible plastics material. Thus, a

vari abl e central WD 2012/ 000839PCT/ EP2011/ 060324
15  According to yet another possible embodiment of the invention, the needle shield

comprises a substantially cylindrical lateral side of the needle shield that is made from
a relatively stiff plastics material. This prevents the needle shield from being deformed

in a way that causes an unintended re-exposure of the hypodermic needle.

20 According to yet another possible embodiment of the invention, the lateral side of the
needle shield is formed by four substantially planar side walls of the needle shield,

wherein adjacent side walls of the needle shield are orthogonal to each other.

According to yet another possible embodiment, a distal end wall of the needle shield is

25 made from a relatively flexible plastics material. The distal end wall comprises the
central aperture. The flexible plastics material of the distal end wall is expandable, so
that the variable opening of the central aperture is formed.

In an alternative embodiment, the distal end wall comprises a peripheral part and an
30 opening part adjacent to the central aperture. The peripheral part of the distal end wall

is made from a relatively stiff plastics material, wherein the opening part of the distal

end wall is made from a relatively flexible plastics material. Thus, a variable central



5 aperture is provided, while at the sane tine the peripheral part of the
distal end wall provides the needle shield with a sufficient stiffness and
stabi | i t wo201ddeadsoacci dental needl e stick injuries areppravesntiocsdy the
needl e shield surroundi ng the hypodersic needle. 5 According to the
invention, a safety device for a pre-filled syringe conprises a holl ow
support body to retain the pre-filled syringe therein and a needle shield
slidably arranged relative to the support body. The needl e shield conprises
a central aperture of variable dianeter. 10 The needle shield with the

cent r al appeutaliseroyidedy whle et ttﬁeassmnertimeeﬂneqwip’rreqaiipa'hehme distabenewabar t s

of the safe Vi ce re enents, to atl al nsi on
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production costs foor 15the safety device. The safety device according to

t he i nvegetlen can be cost-efficiently mass-produced, which in particul ar
allo for a use of the safety device in conbination with disposable
pre-filled syringes. The variable dianeter of the needle shield inproves
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retracte e suppor ody after I nj ec

25Accor of ngriade @igmeterbl e enbodi nent of the i nvent| on, the varl abI e

di an&ter of the central aperture changes fromthe first diameter to the
sechhd dianeter. The dinensions of the saf ety device can be adapted to the

lim tEdTh@trE?éétd‘ijethlald \lvlth H?%Eéﬁt\%l%f erfuR& of @%Hlémétefr?édtﬂ:e%%gu%ﬁtbﬁ

by which a tip o hypo erntc nee be spaced away
t he cenof atheapartswoféhetatehedaeed) ie pEriicllar requiremeis tadthe3dpatial dineveaors the
require for .exanpl e, the

f th t f th f d
i al |+ e Db bOE R 1< Sagkigt Fe B it SR B e TN S BRD S &
spring bg@%ﬂ‘e With 2hS Pariale MidRBRRS pkSidePs nidkheeadbacs bt&!lﬂztloM\Qosts for
2012/ 000839PCT/ EP2011/ 060324 6 According to another enbodi nent of the

i nvént i die safiety dedoe elkehsafety devnee AgedXig ol theiineentiontgan tseppetreﬁlbledw from

P e R T Ve e R

shield Wd} (b‘@ﬂﬁ?ebfé)fﬂiéd’lsmme pl astics material and may be retai ned in
the advanced position prior to use of the safety device. The hypodermc

needl e of the pre- filled syringe retained within the support body is hidden

fromt h‘jheq}a‘r%ﬁ e &laiﬂ]e% &ﬁh@rn%ebibesﬁ@l) drB?e tf}et és'befefé‘/zfr@gg?@ mrgrlugch t he

advanced position I'S eases a possl nee
saf20y devices that relyusn panemhanilanItlyatqmrotnelésfrmedreeséfetynbytgurround|ng a
1 | f-
Ose %9;%crller?rtn8rn%gd,e (l>f tﬁ prg-sﬁlled syringe with the needle shield, or alternatively, for
injection devices that rely on a retraction mechanism, whereby the pre-filled syringe is

retracted within the support body after the injection has been performed.

25 According to a possible embodiment of the invention, the variable diameter of the
central aperture changes from the first diameter to the second diameter. The
dimensions of the safety device can be adapted to the limited entry-depth. In particular,
the requirements for a safe distance, by which a distal tip of the hypodermic needle
has to be spaced away from the central aperture of the needle shield, are reduced.

30 This lowers the requirements for other parts of the safety device, like, for example, the
axial length of the support body required to provide needle safety or a spring length of
a spring arranged to bias the needle shield.



Alternatively, the needle shield is made froma transparent plastics
material. A healthcare professional that uses the safety device thus can

vi sual | y wonbizowgsne correct placenent of the hypodern ecmamddig/os@hati ve to
the skin of the patient even 15 when the hypoderm c needle is surrounded by
the needl e shield. As the safety device is both suited for

sel f-adm nistered injections and injections carried out by a healthcare
prof essional, the person referred to as the user or the patient nmay be one
and the sanme person. 20 The needle shield in the retracted position allows
for a penetration of the skin of the patient to di spose a nedication
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avoi‘gs i ngdvert ent Qee,dl e sticks before, during and after an injection
del 19er ﬁﬁ@'aﬂ%n%ﬁ APBPSeneath the skin of patient. According to a
possi bl e enbodi ment of the invention, the first dianeter of the central
aperture corresponds to an outer dianeter of the needle cap. The needl e cap
10f ri ct Atteendtivebn tfagypeedireshisle i madagromieeratsparért prastes mbtasial.tAe needl e
cap is gtr@?sed. Upon. rep&v?l of tﬁ he aee le ¢ t he mat [i al fof t%he needl e
cap rel 3%84NCATE ArRESEigRa} that uses the safety device hus can visually confirm the

correct placement of the hypodermic needle relative to the skin of the patient even

15  when the hypodermic needle is surrounded by the needle shield.

As the safety device is both suited for self-administered injections and injections
carried out by a healthcare professional, the person referred to as the user or the
patient may be one and the same person.

20
The needle shield in the retracted position allows for a penetration of the skin of the

patient to dispose a medication contained in the pre-filled syringe.

According to yet another possible embodiment, the safety device comprises a spring
25 that biases the needle shield with respect to the support body in a distal direction. The
spring may be provided as a tension spring, compression spring or torsion spring.
Further alternative spring means are within the scope of the invention. The needle
shield is thus biased towards the advanced position to provide needle safety and/or
hide the hypodermic needle of the pre-filled syringe throughout the injection.
30
An injection device comprises a safety device with a pre-filled syringe retained therein.
The hypodermic needle is attached to a distal end of the pre-filled syringe that is



aperture with the reduced second dianeter is fornmed due to a nenory effect
of the material of the needle shield. As the needl e cap provi des needle

saf ety prwonoixmovsse, the needle shield may be initiallyptetmbagadeizns t he
retracted position, wherein the needl e 15cap covering the hypoderm c needl e
protrudes through the central aperture of the needle shield. Wen the
needl e shield is retained in the retracted position prior to use, the
needl e cap can be conveniently gripped and renoved by a user of the safety
device. 20 The second dianeter of the central aperture is sized to allow
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retai ned agalnst a biasing force exerted upon the needle shield by t
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pre-filled syringe is hidden fromthe view of the patient. WO
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view of e Héé@lé'shﬂﬂ@' n$&Fbé Mitidfy refaihéd ﬁ‘PﬂieQ'étrﬁétédC&)smon, wherein the needle
15 cap covering the hypodermic needle protrudes through the central aperture of the
needle shield. When the needle shield is retained in the retracted position prior to use,

the needle cap can be conveniently gripped and removed by a user of the safety

device.

20 The second diameter of the central aperture is sized to allow the hypodermic needle to
protrude through the central aperture of the needle shield, so that the hypodermic
needle is allowed to penetrate the skin of the patient when the needle shield is in the
retracted position.

25 According to another embodiment of the invention, the needle shield is retained
against a biasing force exerted upon the needle shield by the spring in the retracted
position. The biasing force is counteracted by the frictional engagement of the needle
shield with the needle cap. Upon removal of the needle cap, the spring relaxes to
move the needle shield towards the advanced position, whereby the hypodermic

30 needle of the pre-filled syringe is hidden from the view of the patient.



conprising a pre-filled syringe and a safety device with a needle shield
according to a first enbodi nent, wherein the needle shield conprises a
central agpenviumossh vari abl e di aneter. 20Fi gure 2shows acsawbeansads2yvi ew of
a distal end section of an injection device conprising a pre-filled syringe
and a safety device with the needle shield according to the first

enbodi nent, wherein the needle shield conprises a central aperture of

vari abl e di aneter. 25Figure 3shows a sectional view of an injection device
with the needl e shield according to the first enbodi nent. Figure 4shows a
per specF urtber seapadf applicabiity efrthesneserdrinmntm willjbecoimenapieareokefrom the
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Fi gure 5shows a perspective view of distal end section of an injection
devi ce duniswesiion afegiert bYM@dca‘yliuahr@éloamlsa syufeetayiogisviheages eindt he needl e

he heedraTus arg il <A E FoiR P RedlRElL I RGBT beSreBPRLINEE

wi th thgkm@mh irRf gt @oeetHy gbrlisdidesatiptidri.gur es. Detail ed Description of
Preferred Enbodi mnents Figure 1 shows a perspective view of a distal end

section of an injection device D. Figure 2 shows the sectional view of the
di stal end section according to figure 1 and figure 3 shows a perspective
view of the whole injection device D. 15The injection device D conprises a
saf ety @eief Destriptiah af theeDfamlihgsl syringe 2 retained

10
The present invention will be better understood from the detailed description given in
the following. The accompanying drawings are given for illustrative purposes only and
do not limit the scope of the present invention.

15  Figure 1 shows a perspective view of a distal end section of an injection device

comprising a pre-filled syringe and a safety device with a needle shield according to a
first embodiment, wherein the needle shield comprises a central aperture of variable

diameter.

20 Figure 2 shows a sectional view of a distal end section of an injection device
comprising a pre-filled syringe and a safety device with the needle shield according to
the first embodiment, wherein the needle shield comprises a central aperture of

variable diameter.

25 Figure 3 shows a sectional view of an injection device with the needle shield

according to the first embodiment.

Figure 4 shows a perspective view of a distal end section of an injection device
comprising a pre-filled syringe and a safety device with a needle shield according to a
30 second embodiment, wherein a central aperture of the needle shield has a first

diameter.



within the safety device 1. The safety device 1 conprises a needle shield
1.1 according to a first enbodi nent of the invention. The injection device
D shown iwofopwoessol and 3 is in a packaged state as it poewrdoligec@pnesent ed
to an end-user. The needle shield 1.19is slidable relative to a support
body 1.2 between at | east one 20advanced position | and a retracted
position Il. Wth reference to figure 1, the needle shield 1.1 is retained
inthe retracted position Il prior to use and substantially received wthin
an open distal end of a tubular support body 1.2 prior to use of the safety
devi ce FEiguz %Al t eshaws agierspedieyenaaalod astistal dndsechimyoban mgectiomedevice t he

d d t [ t to fi th dl
ahi ol d_ EOPDERSun PreTISEoy R Rk 5Ly BN G it LIS pesdy o 2bHeCREC o
cap 2. 2th384drRY 8abb¥phent, Whéré?@'trﬂé)léérﬁt%cﬂﬁért%% ef thelndedié shickHab@ receive
the open distal end of the support body 1.2. In this alternative

enbodi méaeond dianmeiedl e shield 1.1 slides over the support body 1.2 when
thesg parts 1.1, 1.2 are slid relative to each other. Prior to use, WD
20127 000839PCT/ EP2011/ 060324 10 a distal end of the support body 1.2 is

subst anQotdsponaitgi perts awetrhametdhmthner@é@méhe@réwde dympeishie il ﬂgam.i n figure
3, the pre-filled syringe 2 retained in the support body 1.2 5conprises a

hypoderm ¢ needle 2.1 that is covered by the needle cap 2.2 prior to use.
The pre-filled syringe 2 is retained within the support body 1.2, so that
the needle cap 2.2, as illustrated in figure 1, protrudes the support body
1.2 i n ®DedaitddDeskripgioni afriPrafetrethBmibedeasntsy gri pped and manual |y renoved
bef%e use of the injection device D. 10Additionally, the needle cap 2.2
frictionally engages the needle shield 1.1 to retain the needle shield 1.1

in the FiUract §HR0a ek eBkdtiVe view of a distal end section of an injection device D.

Figure 2 shows the sectional view of the distal end section according to figure 1 and
figure 3 shows a perspective view of the whole injection device D.

15 The injection device D comprises a safety device 1 and a pre-filled syringe 2 retained
within the safety device 1. The safety device 1 comprises a needle shield 1.1
according to a first embodiment of the invention. The injection device D shown in
figures 1 and 3 is in a packaged state as it would be presented to an end-user. The
needle shield 1.1 is slidable relative to a support body 1.2 between at least one

20 advanced position | and a retracted position Il

With reference to figure 1, the needle shield 1.1 is retained in the retracted position |l
prior to use and substantially received within an open distal end of a tubular support
body 1.2 prior to use of the safety device 1.

25
Alternatively, the needle shield 1.1 may be retained in the advanced position | prior to
use. With reference to figure 3, the needle shield 1.is shown in the advanced position |
after removal of the needle cap 2.2.

30 Alternatively, the hollow needle shield 1.1 is sized to receive the open distal end of the
support body 1.2. In this alternative embodiment, the needle shield 1.1 slides over the
support body 1.2 when these parts 1.1, 1.2 are slid relative to each other. Prior to use,



Before the injection is carried out, the needle shield 1.1 is retained in
the retracted position Il and substantially received within the support
body 1.2.woheimwessbe shield 1.1 15is nade from fl exi bl e powtepniialosos24
especially fromtwo different plasticem materials of different flexibility
that may conprise a polyner, an elastoner, silicone and/or a silicone

el ast oner. The needl e shield 1.1 is nmade by the process of an

i njection moul ding. The needle 20shield 1.1 is nade fromthernoplastic

pl astics materials. The needle shield 1.1 of the first enbodi ment is nade
fromtwa dji;t[af enc of the sigaparsboadyt 12i ialssibstantialy ercented Wighinkdhé inegdleTsteeldeed! e
shield is made by the process of a two shot injection noul ding. At

| east o of the plastics materials being used to formthe 25needl e shield
1.1 prOV|des the needle shield 1.1 with a shape nenory, so that the needle
shield 1.1 is able to return to a pre-detern ned shape upon stress relief.
The confsrast saenfin figurel Aitthe @redfiled surrger2relained/iv thesxipppd beoglyer.2al al | ows

boi - abP oS eruboNeh s fodthe 20 Bl 0 ohaRby By (¥ nePA S 2 R a8 e

needl e Thd me-flibe ﬁﬁ?élﬂ i @6tafed wmlﬁinﬁh@%upFoﬁttbodyel 2, 30hat the needle cap
2012/ 000839PCT/ EP2 060324 11 Alternative é@@t he needl e shield 1.1 1s

made fr @ @stillesdrated yhégurer], QRE@UEUQG%H&/@JQP% il ing digtabiraciiprsend end
t
Cher ei n e Eost RABER MM mandal) il BEREHE Gse Bl Mlcinfofon Be9icg].
froma flexible material |ike an el astoner, silicone or a SI | i cone
I .. The | | sid f th b t t I dl
Eh?iéﬁ"%%gltnog%mbgh%@ s.Can bz riguonally naaassane neeleietibie T Etai e ©
Al ter ”ahbéél@’shlélael eatlett%'cﬁﬁi éoértlc% \|S substantially made froma relative

flexible materi al 10 I e an e oner. The lateral side 1.1.2 conprises a
plurality of stiffening ribs nade

Before the injection is carried out, the needle shield 1.1 is retained in the retracted

position Il and substantially received within the support body 1.2. The needle shield 1.1
15 is made from flexible materials, especially from two different plastics materials of

different flexibility that may comprise a polymer, an elastomer, silicone and/or a

silicone elastomer.

The needle shield 1.1 is made by the process of an injection moulding. The needle

20 shield 1.1 is made from thermoplastic plastics materials.

The needle shield 1.1 of the first embodiment is made from two different plastics

materials of different flexibility. The needle shield 1.1 is made by the process of a two

shot injection moulding. At least one of the plastics materials being used to form the
25 needle shield 1.1 provides the needle shield 1.1 with a shape memory, so that the

needle shield 1.1 is able to return to a pre-determined shape upon stress relief.

The combination of a relative rigid and a relative flexible material allows the needle
shield 1.1 to retain its substantial cylindrical shape whilst being able to stretch over the
30 needle cap 2.2 covering the hypodermic needle 2.1 of the pre-filled syringe 2 prior to

use.



froma relative rigid plastics material to provide the needle shield 1.1
with the required stiffness. The stiffening ribs my extend parallel to the
central axpo/mogsbor be oriented perpendicular to the eemipradi1dsizz4 A and
have the formof circunferential ringa noulded into the substantially

tubul ar needl e shield 1.1. 15 The distal end wall 1.1.1 conprises a central
aperture 1.1.3 aligned on the central axis A The central aperture 1.1.3
has a di aneter of variable width. In the packaged state shown in figure 1,
the flexible material of distal end wall 1.1.1 is stretched over the needle
cap 2. 2Attemativélynthe hecdieestiedd dhi & made franm nehealdiubbel. direction. The
material of 20the distal end wall 1.1.1 is stressed, so that the central
aperture 1.1.3 exhibits a first dianmeter D1 that corresponds to an outer

di amet efFiqQfre X hdve s st chéial 4icdv oF!aQHétQI Enc B&¥RoreHF tﬁé%ﬁbk)értcﬁ odye2 itineeikl on
device D conprising the needle shield 1.1 accordin firfst

enbodi maeedleTsieeldrl. ¢ cetatnediibereje. Dhe oapdlesshieldHeT pomplrlses edligtal epd wadle 2
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2 Corrpr Wﬁ@ﬂa@rdﬂ&fd@h 1223>ftﬁéwwtmtmchelgf ndesdl needlelsraditi e tn@d@ fﬁbrﬁtaal end
of the refllledr%yrlne , pi st on 4 and a piston rod 2.5. The

hypoder f¢lativREaideantd atiff Blastcg mﬁt%r'fﬂom’runl cation with an inner cavity 2.3.1
of the pre-filled syringe 2 containing a nedication. The piston 302.4
provides a fluid-tight seal for a proximal end of the inner cavity 2.3. 1.
The pi stdteriatidelys tholatdriaeside 1. me idis&baﬂandiaﬂ;emdderfrdryl aae] atavel frexibl@ engiegaion

rod .5, which in tur /000839PCT/E 2011/ 60 24 12. be actuated
Vi J‘Ibetaﬁ@%ﬁ]?@ter ﬁ&ﬁ’f‘ie@ %é’s?%ﬁ@”%‘%?@ﬁ raliy ISF' $HRg rPSIMPGE t he

d| st al r i i nge

2 is af ?%ﬂ\@h?ﬂ‘@%a 5‘?@% g\hcqrr%yr?gﬁéé.‘dlésr}g@plaﬁ“ﬁrﬁ%e?ﬁ%%ﬁhag

been pestliﬁmeﬂfd TWMlmnmnlbgmmgaq@erﬂd daiad el tol tbaedtralaxibé arad/oobeof a
| axi : i 1.5 t.hin t 1.5
be. pr ovPiEnesSerPeRRBhEE R Bie it xR ARy BRPRE b PrdiretBitA Hegis ng.

Furt her nadJig&d td W Kibsian®dllysiobLRgheddR dHsigile. The spring 1 5 biases
the needle shield 1.1 with réspect to the support body 1.2 in the distal

di r&2tion.
The distal end wall 1.1.1 comprises a central aperture 1.1.3 aligned on the central axis
A. The central aperture 1.1.3 has a diameter of variable width. In the packaged state
shown in figure 1, the flexible material of distal end wall 1.1.1 is stretched over the
needle cap 2.2 protruding the needle shield 1.1 in the distal direction. The material of
20 the distal end wall 1.1.1 is stressed, so that the central aperture 1.1.3 exhibits a first
diameter D1 that corresponds to an outer diameter of the needle cap 2.2.

Figure 3 shows an example of the injection device D comprising the needle shield 1.1
according to the first embodiment. The injection device D comprises the pre-filled

25 syringe 2 and the safety device 1. The safety device 1 comprises an outer body 1.3
slidably arranged relative to the support body 1.2. The pre-filled syringe 2 comprises a
barrel 2.3, the hypodermic needle 2.1 affixed to a distal end of the pre-filled syringe 2,
a piston 2.4 and a piston rod 2.5. The hypodermic needle 2.1 is in fluid communication
with an inner cavity 2.3.1 of the pre-filled syringe 2 containing a medication. The piston

30 2.4 provides a fluid-tight seal for a proximal end of the inner cavity 2.3.1. The piston
2.4 is movable in the distal direction by actuating the piston rod 2.5, which in turn can



10 As indicated in figure 1, the needle shield 1.1 is retained in the

retracted position Il against the biasing force exerted upon the needle
shi el d 1.Wohyiddeessbri cti onal engagenent of the needl e slhpicelmb2d11beosd h t he
needl e cap 2.2. 15Figure 3 illustrater the injection device D after renoval

of the needle cap 2.2. Upon renoval of the needle cap 2.2, the spring 1.5

noves the needle shield 1.1 in the distal direction to the advanced

position I, wherein the hypoderm c needle 2.1 is surrounded by the needl e

shield 1.1 in the advanced position I. Furthernore, the flexible material

of the bb&xﬁkﬂed@ywabﬁngthebu&xﬁm@dﬁ Andthureispadistoupesuppoativvedy df.2 irmtheneedl| e

cap 2. Sﬁq onsequence of the stress relief, so that a central aperture
mpf a BEed second diameter D2 is formed. The second di ameter D2

of the central aperture 1.1.3 is thus established due to a nenory effect of

the materials being used in the production of the needle shield 1.1.

250ur i ndn theeexaineletshomn inHigunesdtie pre-dled ayringies? isafied © byecleasakiet ed
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shield 1.1 may be retained in the advanced position | prior the
30i nj ectlhersPripgek-aimay he Pradded as i@ GANAPrESSIONHATRE. adomsiResP s Pk @ dengion
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needl e sbkedleckshiclll twitherespeetasdabé guppdrivoey 102 wpttnertﬁstehdirgctldmked to the
advapced position | to prevent a re-exposure of the hypoderm c needle 2.1.
5Fig‘gre 4 shows a safety device 1 for a pre-filled syringe 2 with a needle

shiel d %s%n&l%ﬁ%rothf%utré’@th%eﬁé&ﬁe SHRAEH Wﬁ‘l@t egilnéd‘ﬁq th@"régébt%ﬂ oSitforsf ety

device 1 is in a packaged state as It woul e presente end- user.
The saf aggindethecliagingdoroei @@etdmdmthedveetﬁedheld;hﬁeb)dtmf[lct/wmad a

bt ot SRR P A DR b gl (e nocc @ shield 1

15  Figure 3 illustrates the injection device D after removal of the needle cap 2.2. Upon

removal of the needle cap 2.2, the spring 1.5 moves the needle shield 1.1 in the distal
direction to the advanced position |, wherein the hypodermic needle 2.1 is surrounded
by the needle shield 1.1 in the advanced position |. Furthermore, the flexible material
of the distal end wall 1.1.1 expands and unbends upon removal of the needle cap 2.2

20 as a consequence of the stress relief, so that a central aperture 1.1.3 with a reduced
second diameter D2 is formed. The second diameter D2 of the central aperture 1.1.3 is
thus established due to a memory effect of the materials being used in the production
of the needle shield 1.1.

25 During the injection, the needle shield 1.1 is moved to the retracted position I, in which
the hypodermic needle 2.1 protrudes through the central aperture 1.1.3 with reduced
second diameter D2 to dispose a medication beneath the skin of a patient.

Alternatively, the needle shield 1.1 may be retained in the advanced position | prior the
30 injection, wherein the needle shield 1.1 in the advanced position | protrudes the

support body 1.2 distally prior to use of the safety device 1.



or be of conventional cylindrical formwith a circular cross-section.
Additionally, the needle shield 1.1 may conprise an outwardly protruding

fl ange t hgbd 202%08830n t he skin of a patient during the ipceatre@nocis24 The
needle shield 1.1 is received within B holl ow support body 1.2 with a
substantially square cross-section, wherein the needle shield 1.1 is
slidable with respect to the support body 1.2 between an advanced position
| and a retracted position Il parallel to the central axis A of the safety
device 1. Prior to use of the safety device 1, the needle 20shield 1.1 is
r et ai neddditioniady adabemativelysihe meedle shietd &ilTnmakdemetatisabihietdided ot

protrudes the s ort bo 1.2. Alternatiyvel t he support bo 1.2 may
Conpr | seanausiiRekes [ et ingss aostipudS atevete FoBRRrs A et on' dovi ce
D conpr h§$§démc%gg@2_q_evi ce 1 with the pre- filled syringe 2 retained
therein. "The pre-filled syringe 2 is retained within the support body 1.2,

so that the hypodermc needle 2.1 of the pre-filled syringe 2 protrudes the

dvancene 4 s s SR bRYCE BT BSOS REH Da B it S 2 o
the vi ewcedrdinttoss secamesmibdeinmést-diithe atepiibh NTee Baicdy teviaened imiat hi n t he
support body 1.2. WD 2012/ 000839PCT/ EP2011/ 060324 14 A distal end wall

1. 1. 1 oPagkeggtbelateas Hivewld Pepreserfedda@at end-geepdhgisaigtidavicet he | at er al
ide 1. ; I i : eld. sl wal | s.
The. di staTPERa: duf nofEPRefl R X ST bLB KAl Rlard BB, T ont
during the injection and conprises a circular central aperture 1.1.3. The
central aperture 1.1.3 has a first 5diameter Dl corresponding to an outer
di a}ré_te ?téfnaé'vﬁb’eé%”%% e?.h_’@'@ r1ifm6a§rmeya ﬁ\é'P%faBHa'{W@CEﬁrQUéﬁr GEARE-8ECHNE
pre-filbpeDficbRdEntionaiigliiral ftnmGRY h%itBRr erds£8¥&Ioh. t he

Additionally, the needle shield 1.1 may comprise an outwardly protruding flange that
rests on the skin of a patient during the injection.
15
The needle shield 1.1 is received within a hollow support body 1.2 with a substantially
square cross-section, wherein the needle shield 1.1 is slidable with respect to the
support body 1.2 between an advanced position | and a retracted position |l parallel to
the central axis A of the safety device 1. Prior to use of the safety device 1, the needle
20 shield 1.1 is retained in the advanced position I, wherein the needle shield 1.1
protrudes the support body 1.2.

Alternatively, the support body 1.2 may comprise a substantially rectangular cross-
section.
25
The injection device D comprises the safety device 1 with the pre- filled syringe 2
retained therein. The pre-filled syringe 2 is retained within the support body 1.2, so that
the hypodermic needle 2.1 of the pre-filled syringe 2 protrudes the support body 1.2 in
a distal direction. The needle shield 1.1 in the advanced position | surrounds and hides
30 the hypodermic needle 2.1 from the view of the user when the pre-filled syringe 2 is
retained within the support body 1.2.



hypoderm c needle 2.1 prior to the injection. The needle cap 2.2 distally
protrudes beyond the distal end wall 1.1.1, so that the needle cap 2.2 can
be manualwy 20e2m0vesd bef ore usage of the safety device lpcifkpiheonsedl e
shield 1.1 according to the second emaodi nent is made fromtwo materials of
different flexibility. The lateral side 1.1.2 forned by the planar side
walls of the needle shield 1.1 and a peripheral part 1.1.4 of the distal
end wall 1.1.1 are made froma relatively stiff plastics material. 15 As
best seen in figures 4 and 5, the distal end wall 1.1.1 conprises an

openi ng Apdistal &nd viallatjl dcefthetreedieeskielt T.41is apentaied perpkergliculdrdodpe tatacal par t

1.1.5 is,. fl exi bl t ret chabl l.ast i. terial.lik
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2 and received inside the central g{)erture 1.1.3, the opening part 1.1.5

st r et chéemarisena Girgalatesntral apgrtare2! .1 3. fineggandieshbpertvig B 1thleasedidste cap 2. 2
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consequéens gistdl endeofihé @ﬁ@»fin@dj 'tsﬁ*lngeég,udvhéﬂ’éﬂh the hésdieeaprad capersttiee 1. 1.3
with reduced width and small er second i nner dianeter D2. The second i nner

di amet enYPRA@MIE Reediend A Ariog e haiingection. 3he Hegrieeern dRcisiedy Arotovrase
hypoder g - r gég% t [

wher easmaag?ﬁ(ﬁg{egr&cs)%l %”E&@Lﬁﬁrﬁ%g’rﬂe‘efeg} e e%dggg‘rg\?gré ??@?ﬁf‘éﬁ%’%ﬁeﬁ}‘g’ﬁgh t he
cent r al beforetusage bf the3safegndéviee Hypodermic needle 2.1 is 30covered by the
needle shield 1.1 to avoid needle stick injuries. WD

2012/ 000839PCT/ EP2011/ 060324 15 The safety device 1 conprises penetration

depth | gﬂftﬂ & |I&TERBRI .9 édc@Hin%t&?tﬂbeé‘é‘édr@térﬂBoS‘ﬁBrﬁ.iQRédQﬁrMH%Sﬁﬁie?ials

needl e Ing an intranuscul ar or subcutaneous injection.
penet r abi diffedepitflexibility t Timg) latersah sideohihid feemedidoy thaiplanarcade iveds of thes
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body 1. %.remiqelyigfifﬁ@gsﬁ(%cﬁg{%r;b.|_2. 1 extends along an axial length of the
sup1pé)rt body 1.2 that corresponds to the penetration depth.
As best seen in figures 4 and 5, the distal end wall 1.1.1 comprises an opening part
1.1.5 adjacent to the central aperture 1.1.3. The opening part 1.1.5 is made from a
flexible and stretchable plastics material like silicone or silicone elastomer. The central
aperture 1.1.3 has a variable diameter.
20
When the needle cap 2.2 is attached to the pre-filled syringe 2 and received inside the
central aperture 1.1.3, the opening part 1.1.5 stretches around the needle cap 2.2 to
frictionally hold the needle cap 2.2 in the central aperture 1.1.3. After removal of the
needle cap 2.2, the flexible material of the opening part 1.1.5 unbends and expands as
25 aconsequence of the stress relief resulting in the central aperture 1.1.3 with reduced
width and smaller second inner diameter D2. The second inner diameter D2 of the
central aperture 1.1.3 is dimensioned to allow the hypodermic needle 2.1 to protrude
through the central aperture 1.1.3, whereas a finger of a person is prevented to enter
the interior through the central aperture 1.1.3 when the hypodermic needle 2.1 is

30 covered by the needle shield 1.1 to avoid needle stick injuries.



WO 2012/ 000839PCT/ EP2011/ 060324 16 List of References 51safety device
1. 1Ineedle shield 1.1.1 distal end wall 1.1.2 lateral side 1.1.3 central
apert ure WwOoib/obogzer i pheral part 1.1.5 opening part 1.1p@Tiapdaiti@soseat ch
1. 2support body 1.2.1 limter recess 1651. 3outer body 1.4nounting neans

1.5spring 2pre-filled syringe 2.1hypoderm c needl e 20 2. 2needl e cap
2.3barrel 2.3.1 inner cavity

The safety device 1 comprises penetration depth limiting means to limit the penetration
depth of the hypodermic needle 2.1 during an intramuscular or subcutaneous injection.
The penetration depth limiting means comprise two limiter catches 1.1.6 connected to
the needle shield 1.1, wherein each limiter catch 1.1.6 moves within a limiter recess

5 1.2.1 formed into one side wall of the support body 1.2. The limiter recess 1.2.1
extends along an axial length of the support body 1.2 that corresponds to the
penetration depth.



2.4piston 2.5piston rod 25 Acentral axis Dinjection device D1first diameter
D2second di aneter 30 | advanced position lIlretracted position WO

2012/ 000838ReR/JsR3011/ 060324 17 Clains 1. A needl e shi eca/mpRotieszeanpri si ng
at least two different plastic materimls of different flexibility and a
central aperture (1.1.3) of variable diameter (D1, D2), wherein 5the
central aperture (1.1.3) conprises a first diameter (Dl1) for retaining a
needl e cap (2.2) therein, wherein the dianmeter of the central aperture
(1.1.3) changes upon renoval of the needle cap (2.2) fromthe first

di anet etist 01 Refereacegcond di aneter (D2) by virtue of a nenory effect of the
material of the needle shield (1.1), characterized in that the needle
shield (1.1) is nade by an injection nmoulding process. 10 2. A needle
shield (1.1) according to claim1,

5 1 safety device
1.1 needle shield
1.1.1 distal end wall
1.1.2 lateral side
1.1.3 central aperture
10 1.1.4 peripheral part
1.1.5 opening part
1.1.6 limiter catch
1.2  support body
1.2.1 limiter recess
15 1.3 outer body
1.4  mounting means
1.5 spring
2 pre-filled syringe
2.1 hypodermic needle
20 2.2 needlecap
2.3 Dbarrel

2.3.1 inner cavity

2.4 piston

2.5 piston rod
25

A central axis

D injection device

D1 first diameter

D2  second diameter
30

I advanced position
I retracted position



characterized in that the needle shield (1.1) is nmade froman arbitrary
conbi nation of plastics materials of the follow ng classes: polyner,

el ast omerwo2Wiymwogze and silicone elastonmer. 15 3. A needigpsbii@bed24 1. 1)
according to one of the previous claims, characterized in that a distal end
wall (1.1.1) of the needle shield (1.1) is made froma relatively flexible
pl astics material. 204. A needle shield (1.1) according to one of the

previ ous clains, characterized in that a peripheral part (1.1.4) of a
distal end wall (1.1.1) is nade froma relatively stiff plastics material,
wher eas Glainmgpeni ng part (1.1.5) of the distal end wall (1.1.1) is nade from
arelatively flexible plastics material. 255. A safety device (1) for a
pre-filled syringe (2) conprising a hol | ow support body (1.2) to retain

the pre-fill adhsamé saRid &). 1}&%6#@@%@Ie?as'i'%ﬁé'dﬁfe'?l@ht%lﬁstﬁclmja)cer‘?él%fd' ng to
one of the previous clainms,” wherein"the needle shield (1.1) is slidably

ar r angediffesent flaxibility ancea sepipalrapeiods ({.1.3)of vavgble diameter (D1, D2), wherein

B N e Y

advance Qwetremnmmb}euhQh@dta&hét@ﬁbﬁmmtﬁal@ eﬁbiég WIB‘?bﬁaﬁgésl“Gp@?ed' e
shield (1.1) protrudes the stﬁ)port body in_the advanced position (1)

57. A safempval«fitae needlesearol: hfgomdh@rflastrﬁ@n@teréD%Kaa&@@@rﬁd digmeter (RA} t he
safety St i | d
(1.1) Wﬁ?ﬁ.ﬁm&&ﬁ%{@%ﬁ)he s(ﬂgf Hége a]r()f %Hé\édlg sﬁ?e‘?@é trgl rec%}tgrr'\?&! @ An
injecti mmtdlealneedl(etshleldrmml)ss rrgad@ ts,aélewect&)n meu(ding pewesdi ng to one of the
10previous clains 5 to 7 and a pre-filled syringe (2) with a hypoderm c
neetf e (2.1) attached to a distal end of the pre-filled syringe (2),

wher ei not he ﬁg}q& Qvered by a needle cap (2.2)

fricti onal I yta‘y Feld" qej %?ésc%g%b tb?leg(%ﬁ 1tahe pre-filled syringe (2),

char act ehamﬂbnzedtlhahatthe neeeltd shiekp(1( D). iQ)naﬂe)tronmm;atmhrmygtomtbleanbf al

?Eerlg U]E ?);ag]p%ﬁrﬁtpgl;glgpé;@%goqlgﬁgégec g!sees pOQymeR eIéA’{Eomer S|It|cr2)enenaenedoI sﬂecc;snhei el d
elastomer.
15
3. A needle shield (1.1) according to one of the previous claims,
characterized in that a distal end wall (1.1.1) of the needle shield (1.1) is made from a
relatively flexible plastics material.
20 4. A needle shield (1.1) according to one of the previous claims,

characterized in that a peripheral part (1.1.4) of a distal end wall (1.1.1) is made from a
relatively stiff plastics material, whereas an opening part (1.1.5) of the distal end wall
(1.1.1) is made from a relatively flexible plastics material.

25 5. A safety device (1) for a pre-filled syringe (2) comprising
- a hollow support body (1.2) to retain the pre-filled syringe (2) therein and
- a needle shield (1.1) according to one of the previous claims, wherein the
needle shield (1.1) is slidably arranged relative to the support body (1.2).

30 6. A safety device (1) according to claim 5,



needle cap (2.2). 9. An injection device (D) according to claimS8,
characterized in that the first dianeter (Dl) of the central aperture
(1.1.3) owonesponsss 20t o an outer dianmeter of the needl eceap2qid/08)324 10. An
i njection device (D) according to claism8 or 9, characterized in that
the second dianmeter (D2) of the central aperture (1.1.3) is sized to allow
the hypoderm c needle (2.1) to protrude through the central aperture
(1.1.3) of 25the needle shield (1.1). 11. An injection device (D)
according to one of the previous clains 8 to 10, characterized in that the
needl e shammer(mdﬁp that thetreiededslaighi (1st) iasbdaislémglatime(c@trm(mpmnrthw t he
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(2.2). needle shield (1.1) protrudes the support body (1.2) in the advanced position (l).

5 7. A safety device (1) according to claim 5 or 6,
characterized in that the safety device (1) comprises a spring (1.5) that biases the
needle shield (1.1) with respect to the support body (1.2) in a distal direction.

8. An injection device (D) comprising a safety device (1) according to one of the
10 previous claims 5 to 7 and a pre-filled syringe (2) with a hypodermic needle (2.1)
attached to a distal end of the pre-filled syringe (2), wherein the hypodermic needle
(2.1) is covered by a needle cap (2.2) frictionally affixed to the distal end of the pre-
filled syringe (2),
characterized in that the needle cap (2.2) protrudes through the central aperture (1.1.3)
15  of the needle shield (1.1), whereby the needle shield (1.1) frictionally engages the
needle cap (2.2).

9. An injection device (D) according to claim 8,
characterized in that the first diameter (D1) of the central aperture (1.1.3) corresponds

20 to an outer diameter of the needle cap (2.2).

10.  Aninjection device (D) according to claim 8 or 9,

characterized in that the second diameter (D2) of the central aperture (1.1.3) is sized

to allow the hypodermic needle (2.1) to protrude through the central aperture (1.1.3) of
25 the needle shield (1.1).

11.  An injection device (D) according to one of the previous claims 8 to 10,
characterized in that the needle shield (1.1) is retained against a biasing force exerted
upon the needle shield (1.1) by the spring (1.5) in the retracted position (ll) by the

30 frictional engagement of the needle shield (1.1) with the needle cap (2.2).



