-1 SAFETY I NJECTION DEVICE FOR A LIQUID OR SEM - SOLI D COVPCSI Tl ON
BACKGROUND OF THE | NVENTI ON The invention relates to a device f&r@gyg-qu
parenteral adm nistration through a needle of I|iquid or sem-soli "rﬁﬂm
conpositions wherein the needle is protected before and after the
injection. The parenteral introduction of pharmaceutically active conpounds
is preferred over oral dosage for many indications, e.g. where the.drug to
be adm nistered would partially or totally degrade in the gastrointestinal
tract or where there is need for rapid bioplogical response. The need for
extrat enpor aneous preparation of such parenteral conpositions is ‘
elimnated, or sinplified, by the use of pre-filled adm nistration devices
in which the liquid to he.injg is_pre-loaded into the device (e.g. a

£\

pre-loaded syringe). Suck< A N HONDEVIGR FORMEIQUID ORve a number of

drawbacks, including the inabil| SEMISOLIDCENPNETIONG asepsis or sterility of
the needle, as well as the general danger of uSing an exposed needle. To
elimnate these drawbacks, it is necessary to avoid the direct exposure of.
the needle with the environnen Qﬁé? prior to and follow ng injection. The
following prior references dif SR QRTHEINKENEION hvent i on i n that: US

5, 658, 259 di scl oses an injection device of a generally tubular outer body
and- a nedi cangnt, cartridge assenbly carried within the outer body in which
i) the cartrideiEbenslgteniove devigeshon theviranteral hdmivisteltion SIRoudhad nded® of

rearward end ligfid esembesidedib QhERsk; | i omuni cat.i on
with the neditﬁ@ﬂg,%mi-i) Lhob poakE gmﬁ\ﬁ?aﬁ?ﬁ“%géeﬁééﬁ%eﬁg&%ﬂ ¥ t hat

the needle projects outwardly fromthe forward end of the body, and iii)
the needle cqyer noves.  relative to the body fromthe inoperative position
to the protecti®PAPEE! intepduationtof gharmpesutiealiytagtiveormwpommdarib prefopisl eReloriieyond

the forward elshgoffor menynindidhitons W SRHeROhS Arddl 1 YeQRRIniABrell WGHE 15%{{ evi ce
incl uding a houg) g%m(% ihitﬂé“ %Ltrg{nt %glga:l/-sotl i d drug - conmposi tion,*a i ‘Icf ow
needl e, a plunger, -and a_ hoPT ow ST au &2 Erviate thegmineet dorsiapid iolpgical )
pressed agai % onskel Renspd for extratemporansoes pretaration of §ueh @adefierah edsspRBiochhRr eby
‘allowing the climiited, bosipéiied, t!ide WCoSHRITRY acARfsdGN abiifesh WRGS me®
orced TUrt Ny Od Hﬁec&%lﬁ 'lglrg’-ioaclec{3 in% i device (e.g. a pre-loaded syringe). Such

pre-loaded devices, however, have a number of drawbacks, including the inability to

preserve the asepsis or sterility of the needle, as well as the general danger of using an

exposed needle. To eliminate these drawbacks, it is necessary to avoid the direct exposure

of the needle with the environment both prior to and following injection. |

The following prior references differ from the present invention in that:

US 5,658,259 discloses an injection device of a generally tubular outer body and a medicament
cartridge assembly carried within the outer body in which i) the cartridge assembly moves
relative to the needle so that the rearward end of the needle pierces the seal to establish
communication with the medicament, ii) the needle moves with respect to the body so that the
needle projects outwardly from the forward end of the body, and iii) the needle cover moves

relative to the body from the inoperative position to the protective position so that the needle

cover member extends beyond the forward end of the needle.

WO 98/29152 discloses an injection device including a housing, a liquid or semi-solid drug
composition, a hollow needle, a plunger, and a hollow sleeve such that when the sleeve is
pressed against the subject, the sleeve retracts into the housing thereby allowing the needle to
penetrate the subject, and when the plunger is forced further into the housing, the drug

composition is forced from the housing through the needle and into the subject,




conposition is forced fromthe housing through the needle and ipto the
subj ect. 10 OCT 2005 SUMMARY OF THE | NVENTI ON The invention fehtliféd a005
conparatively inexpensive injection device with a needle for parenteral
injection of liquid or sem-solid drug conpositions into a subject, e.g. a
manmal such as a human, wherein the needle is protected before and after
the injection. 1In general, the invention features an injection device
i ncl udi ng a housi ng, the housing having proximl and distal ends and
designed to contain a liquid, or sem-solid drug conposition; a hollow
needl e, the needle affixed to the distgl,_end of the housing and extending
l ongitudinally within the housing; a plunger, the plunger arranged to slide
wi thin the proximl end of the housing; and a hol |l ow sl eeve, the holl ow
sl eeve arranged to cover the ngedle prior to injection and to retract into
t he housing during injection; RENLARY QR EREBVENFION desi gned such t hat
when the sl eeﬁﬁeisg{)_ressed agai nst the subject, the sleeve retracts into
the housing ahtf PYEH9R featuiseprompamstivlys imdepdnvies egﬁhﬁquqg g}gﬁ'a&%ggl g, and
into the subjpaenterdl Bietiéh bf 2Q0R NORAL096 P /E%OZ 040 I'n one °r
embodi ment , tﬁ%«gﬂ&ﬁ%gh&#rt er _designed, s ROTPREA oW, éo th&ubipctie.g. a
conposition-is forced TromthEe ?dl?Wd?Ith&lﬁUmforéamd:ﬁ’&rmlami&tﬁgye out
of the housi to cover, the needle. In a further enbodinment, the housing
contains the %88 i S¥entios dratresianipjectionderid ineRding o Rou3fg! B8 o
enbodi nent , thaingeroximal wiid BRfal @ﬂuﬁp{nas&ﬁggedsggt um! .gl Ul?cﬂ:gc{ t e se.p?sﬁ?‘ﬁ
pl unger. sl i d%k%O%t?]@%gﬁ&on\é t hldlg he hquSi ng & # BY Eﬁ’i’&eﬁollérddug he
distal end ingf;?ngiﬁ ldmlgfglgigélht% > FGrerE? allixed do thendistal erel fotié GGudise and
configured s Ratlo yngliye withingthe GongS id HiRRod: S romthe housing,
lﬁﬁﬂge'r, the YifRdr u@%& 0 Sﬁ%m

VA,

i

t he plunger fwitld®thetph®:is into.the " sl eeve, ~and

pl unger forceg CBJ;EGI;GPF?engHgE{Hf 0 eq@ﬁgﬁ%gﬁéﬁﬁﬁ % S@B%Fheth?HO‘ﬁé]é@Neeaﬂangedlo
still a further e %P?fé‘ﬁ&l?ﬂqrﬁe "Hgtionragd dometedch sntd tie hausinp dulhg H§SoRO! 1 d
drug conposi tWhetein thetdatsien ist desigpédisugle thafifled BB SREQL H@r@s’s&f‘&%ﬁlgt the subject

the sleeve retracts into the housin
g and the drug composition is delivered thro
need]e and into the subject. e e



In still another enbodi ment, the housing contains a liquid and 3 @Wy“ﬂﬁﬂﬁi
conposition, where the device is designed to conbine the |iqui Jithe
dry drug conposition prior to injection. 15 In a further enbodi nent the
device conprises a rel easable lock which inhibits the novenent of the

pl unger i ntwotobeogggusi ng. In a still further enmbodi ment tpedeMis6R
conprises a renovable cap which covers the sleeve. In yet a still further
enbodi nent the proximal end of the housing conprises a flange and/or the
pl unger conprises a flange. An optional 42eature of the device conprises a
cartridge or tube, said cartridge or tube 20 conprising a distal end, said
di stal end cligggsleod@n&RRhe ; rOXi n sai d.proxi mal
end cl osed by, a pl.unger t’ﬁh gf’?égaﬂ %&treg@eg u%tﬁ%lvﬂi% nge Ca‘gr%ompaag&bxls t ube;
and a reserv P‘F’e‘ggff’%eg@ﬁh%f , dogplunger foress tg%ﬂﬁwm%}haf thei heuging) fgeaver ihp .
Optional |y saicedlealp, a Seter embsdiplentntieyousingadohmti atle tiguida:tsetii S61A1 ¢@pd Wit h
a cl assi cal Qbh@oﬂﬂ@gns, e.g., using a netal ring. The cap, seal or Septum
and the plunger tip each is made 25 of a suitable material, i.e., a

mat eri al GO atiﬁ@g mﬁh@rthe intgnded use of the injection device. In a
pref er r ed “entddRBHt SRRitaey, the dgvics, fughes: campaises & sentisn iHeneer, tthe septeh

i ndependent | ylhingemsdidebly frrangedwithinghechonsihg betwednahd sHimgetiSld BSAibERE0f the

pol ybr omobut Wousif¥. Intd 8irdnl v ef. r”?@‘e odi t .the cgp, seal
or septum and Ogsﬁgé.lﬁ)l un?grhbkﬁgb%gﬁat’nﬁé%ﬁglgg lsglpé e egta)sllfgh %ngh]e%ﬁhe g‘g‘gThe
cartridge or “CHBRHW ﬁ‘i"’F‘%ﬁP’é‘ % Bousing: te plupser fgtresi therseptami phanger thtadthag
conposi tion sleevdand thh eeptes phmgdr foraddhd ﬂedvabﬁmtﬂi‘e%uéiﬁ%ﬁ &%M@M&gﬂ t Ee
devi ce, e0. stifl BrQHRR : . [ 04008 -, ximal end of the
nousi ng. The " dgg**‘é'f‘d“%u SRR R R B ctomt ol e Fomaoslizn” e
moved wi t hi n ERER G Hger aad fhe septgvicplepgelr away from the proxi mal end of the
needle. Said cartridge or tube is optionally of a standard variety. The

i nj ection deVh gdl asotherehibgdinedt, shechousing bontaifit @ tigtideng ar dry ide@ecottpobiiBe | S
connect ed t O vHam: th® dBK@%E BB orf : j ,wafter the pr.oxim

end of the need|e pie#ces tﬁ%'@gbeﬁgﬁgﬁh%§$§%§?5%$?%%%@%ﬂ”ﬁPmFﬂ%BH?é al end
of the cartril§&r tube, then when the sleeve is

15 In a further embodiment the device comprises a releasable lock which inhibits the
movement of the plunger into the housing. In a still further embodiment the device
comprises a removable cap which covers the sleeve. In yet a still further embodiment the
proximal end of the housing comprises a flange and/or the plunger comprises a flange,

An optional feature of the device comprises a cartridge or tube, said cartridge or tube

20 comprising a distal end, said distal end closed by a cap, seal or septum; a proximal end,
said proximal end closed by a plunger tip slidably arranged within the cartridge or tube;
and a reservoir between said cap, seal or septum and said plunger tip.

Optionally said cap, seal or septum may be attached to said distal end with a classical clip
means, 8.g., using a metal ring. The cap, seal or septum and the plunger tip each is made

25  of a suitable material, i.e., a material compatible with the intended use of the injection
device. In a preferred embodiment the cap, seal or septum and the plunger tip each
independently is made of a non-rigid solid material such as rubber, polybromobutyl, or
the like. In a more preferred embodiment the cap, seal or septum and the plunger tip each
is made of the same material.

30  The cartridge or tube is configured to contain a liquid or semi-solid drug composition
within the reservoir and is introduced into the housing of the device, e.g., through the




pressed agai nst the subject the sleeve retracts into the housing thereby
exposing the distal end of the needle and all ow ng the distal erid ol C¥ heiith
needl e to penetrate the subject. Thereafter, when the plunger tip at the
proxi mal end of the cartridge or tube is urged into 10 the cartridge or
tube, i.e., toward the distal end of the cartridge or tuQﬁTm&EQ)ﬂ&ug
conposition is urged fromthe cartridge or tube through the 4" and into
the subject. According to a particular variant of this invention, the
cartridge or tube further conprises a proxinml conpartnent |ocated toward
the proximal end of the cartridge or tube and a distal conpartnent | ocated

toward the di e t cardri dge, or be erein the 1 roxi mal
conpar t nent &?1‘58@‘1“ eeggiogﬁéﬁ ﬁ])gl(s)l[%%‘aﬁ P eartd roé%ltg’gﬁ%l &4 gge%pqyﬁéﬁag}@(qaﬁ this
vari ant sai d bgresvedaithinghp heusingne g tweed ersaveey [fioguthe pomnirpalreed bf Gk naedle.

conposi tion Haill dahfidgectr fiftRlis SRITRAT TFRRandRNVA{RS a sol id conponent of said
conposition. In this variant the device is configured such that, in

operation, t : §s QLI Sal.l ts..ane mxed rior to injegtion.
201 one entogiieitbil At § it JANGH BoP g oFiel e on R toobiv=din i ¢ ne
drug conpdsi treximaliead phheagedle, 3 afies theproximgbendmf thasredle tpreeces theterp,dgd or
the | Nl S0t T O AL aa AP tr o e R O Ly Bl et 3P B O
the injectio : [ in . Wi J

t he subj ect. rbf%&g aﬁ%ﬁ%tﬁgér]&lg to%%%%g%vte?e.tfaﬁ% l%tgtﬂfegp&ﬂﬁg h’?rehﬁ S’@’OS‘%ﬁ{eéf‘ﬂ%l t he
liquid or ser®id 98thednepdlegansorlissdng therdistasendnofstho mhesile enbodiaeribe sutjet.
cartridge or TheRefidrwhdhethe GRART i @5 the pisithdl Bhe 8Pthe bariRBE of &Pe &hReR i_%tge

di stal end a pt um pl unger, to cl,ose the proximal end of the tybe. Said
sept um cglg_ o?gesgaéﬁfd g %‘5@% B tgw(-ﬁd] hlea‘ﬁﬁals%ﬁ °’§ fﬁ‘ﬁ“ﬁgﬁlﬁ’_@éﬁﬂ’e’r §h_es ably
arranged wi t [spppositian ig syeed frdgpdherartridgreer tibe throfigh théseediernd dhitorthetsybjedte devi ce
I's configured such that, when the cartridge or tube is urged sufficiently

into the housicogdingao pheuticilad vagiast (Tkhis HeeBAMhE c2RidRas5RSe ﬁi@ﬂfh%hl %E@,

septum cap or, gﬂﬂ' wh Onposi ti 0 urged fr

cartridge or ""t}%ﬁe Byt Te se;ﬁ)ﬂﬂén%e%dl @{ri\;gg%rtﬁe g@’?@gg@ﬁtﬁ&%ﬁ%&ﬁ Oﬁ?‘g’]@sﬁngﬁe

cartridge or s eompagmentdocatpdttpvargdahe distaliped of the sarttidgestretobes vheteithet he

housi ng t©B Cov@timilN@npREHEt addthé Wistdl camparBnddelre2pMatey\By02HR884 88, this

Fﬂﬁ Fgoglr Ogg%g@%g%%iggg?ﬁiﬁrgﬁ%gﬁ%ém b BP9 Rkt APS SaMsHonSind HE
distal compartment contains a solid component of said composition. In this variant the

device is configured such that, in operation, the liquid and solid components are mixed
prior to injection.

20  In one embodiment, the device is further configured such that when the drug composition
is forced from the cartridge or tube, the cartridge or tube urges the sleeve out of the
housing thereby covering the needle after the injection and, optionally, urging the
withdrawal of the needle from the subject. In a further embodiment, the cartridge or tube
contains the liquid or semi-solid drug composition.

25  In another embodiment, the cartridge or tube further comptises a septum cap or seal to
close the distal end and a septum plunger fo close the proximal end of the tube. Said
septum cap or seal is fixed by a clip and said septum plunger is slidably arranged within
the cartridge or tube. In a further embodiment, the device is configured such that, when
the cartridge or tube is urged sufficiently into the housing the proximal end of the needle

30  passes through the septum cap or seal, and, when the drug composition is urged from the
cartridge or tube by the septum plunger, said septum plunger urges the cartridge or tube
and the cartridge or tube urges the sleeve out of the housing to cover the needle. In still a



conposi tion between the septumcap or seal and the septum plunger. In still
anot her enbodi nent, the cartridge or tube contains a liquid andTa ,d@yvdx@g
conposition, where the device is designed to conbine the liquid al(fd hett y
drug 5 conposition prior to injection. The device can further include a

cartridge otwddilasssggocki ng nmeans to i nhibit the novenent #HT/ﬁﬂB%o&@sr”i dge
or tube in the housing, e.g., after the cartridge or tube has been

connected " to the needle. The proximal end of the housing nay have a flange
and the plunger may also have a flange.-40 In still another enbodi nent of
the injection device the housing conprises the reservoir and the holl ow

needl e is af fiuRe émbidiBedd] MeabarBle A %ulﬂﬁ Joﬁaﬁfsvga%f%cfdgf o?xgeﬁﬂ-gélféég\%t}/g -

| ongi t udi nal I% out.gi sai d, reservoir. usi ng ectron s
confi gured on  FRESIHH DHTYET™ Sanigrivm &g oh the sepfupplangsiind t he reservoir.

The device is configured such that when the drug conposition is urged from

the reservoi rit filleansfhen gmbodiogst, tbe cwuirisies os ikt dditains erligoidr andAd drhenend of
the injecti orcolp@sifibi) "gidre ithe HOQ@ARCILIhQMd b&nﬁh&”ﬁﬂéﬁiigﬁ@%ﬁn@e drf éigurﬁ by
u

the proxinal end of the reservoir, and the plunger slides Iinto sal nger
housi ng ﬁercegfogﬁ?%W%éowﬁeguﬁfunger housi ng to cover the needle. A

further object of the invention is therefore an injection device for

i nj ecting |i gtiediewice capclyrthes|incduds rpaesedae) a tubiedocking rsenbf tecitthibit e ieveimest
conpri sing:  eoffiesaitiaid orftabd if thethodBn® QX iafBY the Bttrlos bAhbERL besPbdhndisi 2l
end bei ng Co%'tﬁeuxrleceiglﬁt cor%t.ala? a 'r‘ttﬁ”{hd or sem -solid copposition; a
hol | ow need| e° "Salq  Keddi BORFH ghdof e bhusme mesbave A flapge £ @EBLIINY and
ext endi ng | oridothau¢ :Beg- out si de said reservoir; a plunger arranged to
slide within the proxinml end of the reservoir; said plunger arranged to

retract I afat grlnistﬂl aabtharenbidindt o thegjestion Ueficd theSHousiap byﬁﬁ%f‘ %tx%&ﬁd?rht he
proxi mal en rval k rang to .25, cover the u r, e
reservoir andEQ P htiépglglré%? Zl%cﬁ & giﬁ%f(gg% ﬁ%nﬁgﬂ%g}de?%&f’ HES G %‘@ F’g&%ﬁ Ygned
such that wheAnEEmllxpigede stiduspanyoir. A pousinachr prasention sheverie sanfiguied onthee
pl unger i s hmmzeﬂandrite @rrtaﬁgg.ld w@ﬂﬁrfg\e@ugld tl%él@se@@éﬂ_?%é R ik %%lmg%&tﬁ%éﬁ @ the
reservoir thr needl.e and into the subject. According to a |,
preferred exec u% %%%&8‘?8?51?% B uf%‘?]gg'&?ﬂ %‘ﬁ r‘?f@’i)J P’&e{he ?Qﬁ"aerr}}%ﬁg%?o‘%i@%g i's
30 di sconMectrewrvoito it she endoofithgjectio theoplengerisaakasededionnttie phuigat houstizd
proximal end &, ByiBe proximal end of the reservoir, and the plunger skides into said plunger housing
thereby allowing the plunger housing to cover the needle.

A further object of the invention is therefore an injection device for injecting liquid or
semisolid composition into a subject, the device comprising: a reservoir having a

20 proximal and distal end, said distal end being configured to contain a liquid or semi-solid
composition; a hollow needle, said needle affixed to the distal end of the reservoir and
extending longitudinally outside said reservoir; a plunger arranged to slide within the
proximal end of the reservoir; said plunger arranged to retract after injection into a
plunger housing slidably connected to the proximal end of the reservoir and arranged to

25  cover the plunger, the reservoir and the needle after injection; wherein the device is
- designed such that when the plunger housing is pushed around the reservoir, the plunger
is pushed info the reservoir, the composition is pushed from the reservoir through the
needle and into the subject.

According to a preferred execution mode of this injection device, said plunger housing is
30 disconnected from said plunger due to a release mechanism into said proximal end of the
reservoir, According to another preferred execution mode, the protection sleeve is



reservoir. According to another preferred execution node, the protection
sleeve is 1 0 OCT 2 WD 02/096488 PCT/ EP02/ 04008 designed to be | ocked in an
irreversi ble manner by, e.g., nechanical neans once the needle hKhal mpgerz-g%
protected. Unless otherw se defined, all technical and scientific terns

used herein same neani ng as comonly understood by one of
ordi nary skili @%ﬁgﬁe art to which this 5 invention beloﬂag%ﬂﬂpvﬂﬂhgh
met hods and materials simlar or equivalent to those described herein can

be used in the practice or testing of thespresent invention, the preferred
met hods and materials are described below. All publications, patents,

patent appl idé@itgh. gy ces. nentioned rein are

i ncorporated by .r sf erg%g%k%lﬂf%'el&r?efv%ﬁ’ﬁ rery. bV’ne'%agg’g%"c@QWFﬁsc‘{n,ce e
present speci¥PUsPRRPen Prtacisdi ng definitions, will control. 10 In addition,
the materials, nethods, and exanples are illustrative only and not intended

to be |imtiWujessQieawist alafinme sil tsvknioal\and tsaigRtificOfrhGscll LR ha8 ﬂi\él kdmdoe

appar ent frontdage’ 8 ' ' Cld bhd on, d f,romthe.clajns.

BRI EF DESGRI PT| ON OF iﬁigﬂ%?@ﬁl ool By 48 i "35?6%5’6‘{2? 1, gt LRSS i ew

of an inj ect i BYUYEY; helongs.i plthqugh sagthodssand) matepials ssimilera er iegnivalenssto- thest i onal

view of the idepaibed dwreitear be abed-inGhe lpratitics RE ¢4ty oF (kS pRsdn® el it

Cross-sect i ongbfaMsLW ks | . l g inj.ected into a

subj ect. FlI Gr]ﬁiﬁi a?i aegéi% ?\Sc} ﬂ%%gglg-%geg%f%@l 6}\?@@\{@%?‘%%@%% %ag‘fni?%r}l’aﬁﬁ'i/i ce

bei ng wi t hdr ARRIGAHEDS, prbother spieraces mentonaddersin gye insamportad byrefernes initiwgr i n

fj he subj% efolt . @lrefjl. B c&zeic canli ar%®keswt@§&ﬁ@ﬁéimdl dh}é @ﬂnﬂ%nﬁ,%%!cﬁht?&f‘ 'F?g
evice foljo O, . of the needle . fromt subj ect .

6 is a partigl gg?gss-seg&cl%%ar@éé}&@l%% HRPIP t??ﬂv%i%‘g]?'@éf ‘E‘Vii“ﬁ%@ﬁéﬁ ne

6-6 in FIG 1eHnfeg. 7 is a view of the sleeve of the injection device.

FIG 8 is a partial cross-sectional view of a cartridge injection device

prior to 25 (her featurasdandt advantedes tdfehe anventisdtg@ill be apparent from the following

detailed description, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial cross-sectional view of an injection device prior to use.
15 FIG. 2 is a partial cross-sectional view of the injection device of FIG. 1 during use.

FIG. 3 is a partial cross-sectional view of the device with the needle injected into a
subject.

FIG. 4 is a partial cross-sectional view of the injection device being withdrawn from the
subject with the drug composition remaining in the subject.

20 FIG. 5 is a partial cross-sectional view of the injection device following complete
withdrawal of the needle from the subject.

FIG. 6 is a partial cross-sectional view of the injection device through line 6-6 in FIG. 1.
FIG. 7 is a view of the sleeve of the injection device.

FIG. 8 is a partial cross-sectional view of a cartridge injection device prior to
25  pre-introduction of the cartridge.

FIG. 9 is a partial cross-sectional view of a cartridge injection device prior to use.



FIG 9 is a partial cross-sectional view of a cartridge injection device
prior to use. a 0 0 CT 2000 WO 02/ 096488 PCT/ EPO2/ 04008 FI G 1.00'§ 5!-:1 P
cross-sectional view of the cartridge injection device of FIG 9 diﬂgi n@)gase '
after connection of the cartridge to the needle. FIG 11 is a partial
Ccross-sect i"%ﬁl Vi gw of the cartridge injection device of FIG 10 during
use after plofg®P8etting. 5 FIG 12 is a cross-secti onaPCHERRO#8¢ he
cartridge injection device with the needle injected into a subject. FIG
13 is a partial cross-sectional view of _ghe cartridge injection device
being wthdrawmn fromthe subject with a drug conposition remaining in the
subj ect. FIGwAd4.4S a partial cross.sectiaqnal, view of th rtridge

i nj ection de\Il?ll(%'elq 813 ¢ %ﬁgeﬂoﬁ Kot gieecawi@g?dflﬁﬁ%ﬂn %F”CFI? Fﬁge%fl‘@n%r‘ﬁﬁ] t he
subj ect. FI Gaftarsoprectionefifbecasidgd tothanfeedlbe i nj ecti on devi ce through |ine
6-6 in FIG 8. FIG 16 is a cross-section of a cartridge containing a

i q;Ji d or seﬂﬁsbl_ lisda @@aidab siokd-@Biionkl %Y%JA? ihe c&tﬁdgt@ i je@tﬁfﬁg&@%hlef Iﬁ%%t r1i7(ége
contai ni ng a q4l.d: qui rug: - . prior to rehydration; - ;
after rehydréit|%‘?sgﬁ1ﬁ%%l%§g{%ﬁg'g'cross-secti on of the housing with the two
options or tlt%? c%{,tri dge (right) and the tube (left). FIG 19 is a

cross- secti ohiGi4ipa crogherchoid Bewioh thesartiidasiiniectivn davien yithithe geests injestednd
after rehydisbacubje@0 FIG 20 is a cross-section view at the stage of FIG
10 in a case where tube containing a liquid and a dry drug before and
after rehydr steom s Ehiiidlorhsd.sfiohASRnPathd O bOfdlioad/RE BENL WimbhCt T ON
device prior o tgse.b.F{G.tﬁz IS a crqQss-sect|on {/l ew of the Yeservolr

i njection defiPReDEFibiset it g Bt AmRPT B TompinmE it ths gublest F1 G 23 is a
cross-sectional view of the reservoir injection device follow ng conplete
wit hdrawal offi@hd4 Aeadrastial resepssertional byiew tof the cartridge injection device following

10 complete withdrawal of the needle from the subject.

FIG. 15 is a cross-section of the injection device through line 6-6 in FIG. 8.
FIG. 16 is a cross-section of a cartridge containing a liquid or semi-solid composition.

FIG. 17 is a cross-section of a cartridge containing a liquid and a dry drug;
- 17A: prior to rehydration;
15 - 17B: after rehydration.

FIG. 18 is a cross-section of the housing with the two options or the cartridge (right) and
the tube (left).

FIG. 19 is a cross-section of the tube containing a liquid and a dry drug before and after
rehydration.

20  FIG. 20 is a cross-section view at the stage of FIG. 10 in a case where tube containing a
liquid and a dry drug before and after rehydration.

FIG 21 is a cross-section view of a reservoir injection device prior to use.

FIG 22 is a cross-sectional view of the reservoir injection device after drug composition
injection.

25  FIG 23 is a cross-sectional view of the reservoir injection device following complete
withdrawal of the needle from the subject,



1 0 001 2005 WO 02/ 096488 PCT/ EP02/ 04008 DETAI LED DESCRIPTION It is
believed that one skilled in the art can, based on the descriptieom qdq
herein, utilize the present invention to its fullest extent. The fal O\ﬁP%g
specific enbodinents are, therefore, to be construed as nerely

Il lustrati vwooane4ssot |imting. FIG 1 shows injection dedragezdgac! udi ng
housi ng 10, having a proximal end and a distal s end 14a, 14b. The di stal
end of the housing 10 has two hol es 40a and 40b partially separating the
two parts 14a and 14b of said distal end7%as best seen in FIG 6). Needle
12 is attached to part 14a of the distal end. The housing 10 can be nade
froma suitably rigid material sDetambpgkesgeTpivastic, netal, and the

i ke. The needle 12 is hollow and doubl e- ended, wherein its distal end,

[ emai ni Ng OUtIsisURbRMTAGd AR e ROLAL b&RPBRIE diloribloPhel SRk, biffSKi N
of  a subj ect ,,dlande L LS, DI oxi | eﬁlﬂ’ remal ni.ng,_ W t hi n housi %p 0,°1'S

capabl e of pi€eferng's gﬁﬂlg‘f?dﬁg o5t exisah Threfoblewingnipecifin embpdimsatsi a1e, 10 i s
a flange 28 thgefarsioshe donstruedrasmbrelyfilichtraiicearid fot tmitmge subj ect fol | owi ng

i njection. A sleeve 22 surrounds needle 12 so that needle 12 is not fully

exposed to t HEIGeDYhdvaraRetion devits 1 hlcﬁﬂﬁﬁ%o&é@j{@ h%énéiggm%(%w gﬁ&lﬂigr}%h | ot s

\ S
end are join ng ) i144 of saché asea id FIG.a) ee
P e ek U o e
i n housi ng 1d£ %Il L EVR &2l PSS, %@em@f EJ}?‘F yerdlglaishetiawiaad doghlen as
rr:st al 2'2 ass npehstlieesin dis Oﬁifﬂee'ndi keznairfieg but@ide drmzm'n§ 180hdshe ptﬁilne Rhagle23F of
fS r g%vﬁni n%toggpgng#?f ;f?%f%?ﬁjéaf Tﬁ%ﬁﬁ%}g%%l%% { r %g Gﬁg@ehs?igjgg\ighéz 40b
prior to injecton.rSEaf hmgst Lt therrroximgl and of fonsing 10 is a dlpnge?8
plastic or wdRassighinghmpyal efddviop Ifemethe avtgett fullpwirpsinieetich? duri ng i nj ecti on.
A simlar seal can also cover slots 45a and 45b in sleeve 25 22, to
further prot extletve@2stesinds haedRf1276 @k ool xz%ﬂétlfmﬂfg&%& fo the enifhRLNET
wi thin housi qglﬁiLleed.l é]gévg(}S%%aloggl%u%m%?slo%s Qsé’z‘h arluf %bna?c?n(élits lél'nzgth (see FIG. 7, slot
15 45b is on the back of the sleeve and is thus not shown). The two parts 14q and 145 of the
distal end are joined by radially extending connecting members 42a and 425 (see FIG. 6).
Connecting members 424 and 42b, respectively, slide through slots 454 and 455 in sleeve
22, while sleeve 22 slides through holes 402 and 405 in housing 10. Sleeve 22 can be
made of suitably rigid material, such as metal, glass, plastic, and the like, Seal 24 covers
20 the opening 23 of sleeve 22 to maintain the sterility of needle 12 and prevent sleeve 22

from unintentionally retracting into housing 10 through holes 40g and 405 prior to
injection,

Seal 24 can be made of a thin material, such as plastic or wax, which is easily penetrated
by needle 12 during injection. A similar seal can also cover slots 45z and 455 in sleeve
25 22, to further protect the sterility of needle 12.

Septum plunger 16, contained within housing 10, includes a bore 26, in which needle 12
rests prior to subsequently piercing septum plunger 16. A liquid or semi-solid
composition 20 is isolated in housing 10 between the septum plunger 16 and the plunger
tip 30, attached to plunger 29. Septum phunger 16 and plunger tip 30 may be made of
30 non-rigid, solid material such as rubber, polybromobutyl, and the like, which allows
septum plunger 16 and plunger tip 30 to slide within housing 10 but still maintain



rests prior to subsequently piercing septum plunger 16. A liquid or

sem -solid conposition 20 is isolated in housing 10 between th]e serp,t um

pl unger 16 and the plunger tip 30, attached to plunger 29. Septgrﬁlpfuﬁﬂer
16 and plunger tip 30 may be made of 30 non-rigid, solid material such as
rubber, pol YBrO&hs#Rst yl , and the |ike, which allows sept wormprongers 16 and
plunger tip 30 to slide within housing 10 but still maintain 10 OCT 2005 WO
02/ 096488 PCT/ EP02/ 04008 sufficient fri ctgi on with the inner sides of
housing 10 to seal conposition 20 within " housing 10. The proxi mal end of
plunger 29 has_a thunb flange 18 to assist in the depression of plunger 29
i nt o housi ng S¥fiicieah figtina vifls thel inserdsidds ofl bavgisg 189tohses! aorhpusigion i mathinbor e
27 to 5 receinessiferrll e 12 fol l owing injection of conposition 20 out and

t hrough needl e 12. Plunger 29 can be nmade froma suitably rigid material,

such as gl assg ' he, | ike. A vabl e | ock 25, may. be
pl aced bet vvetsarrﬁleﬁ %}%&gl %a%tn@ﬁ?%egggél a%g“:t?%ml? glﬁ?%i {Seg??ﬁ'ls{]ﬁ'rtlhﬁgﬁ?rg?éqno%f of
pl unger 29 i MYeRASpiedorsng 19, apd a@tdii%ﬁl‘bﬂf Htngen2d hs\ai lovgithdingl tere 2T toer
t Ee houzi 5y kecehe deedlbad MlbWing idjeblﬁbncslffmﬁpl bdsition fgn&;\tdﬁa tﬁfo%ﬁuf &{@émeeﬁg.lof
e needl e i m. pl, unger enov ap can

al so be used?%%ﬁ?%féa%t% %%%%%gﬁ%%%f éﬁ&m 8l §ich s glgss, gpe ’oﬁﬁgﬁ andst h
cap 21 and | ¢BklilEs Acgmowdlaade2$ maynbs placedbepweenifpinge Hhuet flake 38 chinhibit
plastic, mnet dhuthe dhiession abPluhf® 2b il holiside 10BN RANS R \IFHS: cﬂevi@??rf‘é. Qpl unger
29 has been %eeﬁ&gg |1|at.§)ﬁgo(ﬁS|.tgrg‘1 %ﬁ to acti vatg device. 1 as_tollows, Wen
pl unger 29 is depressed; "prung % copPostighd ithe Rxisy! enrhof the needls ism
pl unger 16 aréereRdshronghespriuvlmgst 166 dinxtvable euul ofanlatsodieruged!i6. préieq buth
pl unger 16 | ingedlé €2 &RTklGYe DD HBrd6 ubY BRREGh 1 %&1 1008 28 kPGt inkde Ad1E st el
acti vat ed- st ST BES st rE ARG 551 e tkP-ange 168 and flange 28,
inhibits the further djsplacenent of conposition 20 from housing 10 to
needl e 12 f olfif8uf sipwscderivadiveieredt pieger@d ey beenaresswshiptsshausiog 1000 kstivatel owed
to fill 20 needbelh2follows. Whek pldhgdr abiib&éapﬁes%dgﬁlhﬂe@@ptsof 8dBB3RioR 20, and
has ponet Pat S LEpRg AARCUGILES e pg ﬁ%gf’%“@eof . Sefpsatateds ©
pressed agai ASPICERY A bope 2%1%@#61332- As aresuliatbe proxioml endhofisiedlg 1205 exposed

to composition 20. Device 1 is now in an activated state. Lock 25, by contacting both

flange 18 and flange 28, inhibits the further displacement of composition 20 from housing

10 to needle 12 following activation of device 1, i.e. composition 20 is allowed to fill

20 meedle 12, but lock 25 inhibits significant release of composition 20 through needle 12.

FIG. 3 shows device 1 wherein needle 12 has penetrated skin 32 of the subject being

treated. As device 1 is pressed against skin 32, sleeve 22 is retracted into housing 10,

through holes 40a and 405, by the force of pressure against skin 32. Needle 12 passes

through sleeve 22 af opening 23. As shown, needle 12 has penetrated through skin 32 into
25  the subcutaneous layer 34.

FIG. 4 shows device 1 wherein lock 25 has been removed and plunger 29 has been
depressed, which moves plunger tip 30 toward septum plunger 16, thereby injecting
composition 20 into subcutaneous layer 34 through needle 12. Once composition 20 has
been injected and plunger tip 30 rests against septum plunger 16, housing 10 is moved
30 away from skin 32 by exerting pressure against the lower part of the flange 28 while
simultaneously exerting oppositing pressure on flange 18 of plunger 29. This relative
movement of the plunger 29 and housing 10 causes plunger tip 30 to force septum



t hrough hol es 40a and 40b, by the force of pressure against skin 32. Needle
12 passes through sleeve 22 at opening 23. As shown, needle 12 ?2fq‘“ e
penetrated through skin 32 into 25 the subcutaneous |ayer 34. F k&ésh%ms
device 1 wherein |lock 25 has been renoved and pl unger 29 has been. o
depressed, i ves plunger tip 30 toward septum plun ) er eby
inFecting ‘%Qgggg??ion 20 into subcutaneous | ayer 34 thr%ﬁ%ﬁkﬁgg&Pe 12.
Once conposition 20 has been injected and plunger tip 30 rests agai nst
septum pl unger 16, housing 10 is noved 3®-away from skin 32 by exerting
pressure against the lower part of the flange 28 while sinultaneously

exerting o inksd b BSSHe f er Thi.s..rel ative
nnvenen? o?p?ﬁh@&ﬂgﬁﬁb 2 g% d%ﬂ? ﬁm%%ﬁ§§ﬂ§%§g_ unéE?gFﬁﬁsgﬂrbnggrce
septum 10 oc?’“gb%"’ﬂ%v{ébdg e Eﬁ@{g/me\@@hmﬂbnmrg@rs?@m 2y evtft
e aah gk ’L@‘”"ghwﬂ B B Dl e B e e 22
a an p )

out of haqusi nogflg) t h(?o sﬁ%fg X6 éﬁ%ﬁ%&%pﬁsﬁﬁ%@ﬁpil"fnﬁerzf(:?"aﬁlﬂi’ﬂgegept um
pl unger 16 ar® OngRdsttersines ’&WEQSWQ%miof housi ng 10, needl e 12 penetrates
septum pl unger 16, plunger 5 tip 30, and enters bore 27 in plunger 29.

FIG 5 shows Fiécuthews acddld 12/ fully wittidawn fibmoskins3g and 3Reveri? fillpeserid@ndedle! Y
covering neeqbeCordpgositlel QShiihOM ROsubERedSs fafkr bPfe SURGHLANGRUR, LAY, Of

5 e_proxinmal en F ¢

the patient. . n.al so.be see ILn EFlLG . 5, heedl e 12
has been pus H%Aﬁléf:‘%r@ﬁ H*yg teﬂﬁf’g?el?ﬂ@ég higbegapushsd depgh septpmpbngerdlé-aadai ns

in bore 27 offlysgentipsi0 229 remdinsHih Gore@7io§ plangar@8s- sect i onal view of FIG 1 at

6-6. FIG 6 shows holes 40a and 40b in housing 10. Radially extending

e e et RO Y
fixed Bvﬁeﬁih%"éﬁznig‘?? g BeRding; oStepi Tpeinbgim 24 @, 25,Xkai MegpgEoBh ough
hol es 40a and5a awh 458 sesppatively, whvngech parisstlaznd d45 lof headi2@ dndVilaglesiDdiss 45a

and 45b (45b fixsd OdenSAIPAR 18K oF (HR Q) AN @eld HebiROh! dhn RRORINuE hfeShdd andB2 ON
t he ot her si %b.of. sl eeve 22) and opening 23.

15 FIG. 7 shows an isolated sleeve 22 having slots 454 and 45b (45b is not shown but
positioned directly opposite to slot 45 on the other side of sleeve 22) and opening 23.
Radially extending connecting members 42a and 425, respectively, slide through slots
45a and 45b.

FIG. 8 shows a cartridge injection device 1 including a housing 10 having a proximal and
20  adistal end. :

The distal end of housing 10 has at least one hole and for example two holes, 402 and
40b, partially separating the two parts of the distal end (as best seen in FIG. 15). Needle
12 is attached to the distal end. The housing 10 can be made from a suitably rigid material
such as glass, plastic, metal, and the like. The needle 12 is hollow and double-ended,

25 wherein its distal end, remaining outside housing 10, has a point capable of piercing the
skin of a subject, and its proximal end remaining within housing 10 is capable of piercing
septum cap 17 and septum plunger 30 of the cartridge or tube 11. On the proximal end of
housing 10 is a flange 28 to assist in injection, The removal of device 1 from the subject
following injection is assisted by extension of sleeve 22.

30 A sleeve 22 surrounds needle 12 so that needle 12 is not fully exposed to the environment
until used. Sleeve 22 has at least one longitudinal slot along its length, and for example



Radi al | y extendi ng connecting nmenbers 42a and 42b, respectively, slide
through slots 45a and 45b. FIG 8 shows a cartridge injection %Q

i ncluding a housing 10 having a proxinmal and 20 a distal end. he t ﬂa
end of housing 10 has at | east one hole and for exanple two holes, 40a and

40b, parti abyyagparating the two parts of the distal en seen in
FIG 15). Needle 12 is attached to the distal end. The 485@??%}&@8 can be

made froma suitably rigid material such as glass, plastic, nmetal, and the
| i ke. The needle 12 is holl ow and doubl eiended, 25 wherein its distal end,
remai ni ng out side housing 10, has a point capabl e of piercing the skin of

a subj ect, ango] 45 RAWSHTE. ﬁ@dﬁ)e gae(y %ﬂhg {gﬁgéﬁ@&eﬁa&ébﬁa a@ge of

piercing sep cap 17 and s cart e 11.
On the proxi r?ﬁjfJ n@ﬁ%l ‘B’fﬁe"t}?@d%? rsl agélé%? -39 ?@I%%ﬁ%ftlembﬁm #acredi on.

The renoval oRbdespegively fliderhrbigh slothj48s tand f45ﬂ; ioweti@ 120wtk isRRvd 32 aRh&sSt ed
by extensi on ipbus 8§V n e

needl e 12 |s%ag% &bicigg%(ggo#ﬁ) t \gﬁeﬁlég%‘;rem%r?t% Eﬁ%&éé‘“‘%ﬁ%}i’eg% 22

has at |edst "SHE9 Siges arsmplpsis Betakand e likes | ength, and for exanple 1 0

OCT 2005 WO 02/096488 .PCT/ EP02/ 04008 -10 two, 45a and 45b (see FIG 15).

The two part s\ &fal 2hdnatishowah) enveedicel ainrtecdminle ofadihid hyterislx sueh dis iplastic

connect i ng mephe ra%alé]sﬁ@pﬁ)kﬁ.’gxﬂgﬁa&ﬁﬁ%rg éga an%i is fggi}rb%ﬁét\l bg‘f‘ng%ﬁé %ﬁxﬁ@gi?ﬂeve

42b respectlvel 0 ots 4

22 slides 8éé - %SP’%‘L“ ??ig%%mmﬁﬂ‘ e FigtreiZAdo %thel@re@Wéhezge@am obthennde
of swtably rﬂP@ﬂl@lZS mat eri al such as glass, plastic, netal and the like. A
seal 24 (not shown) on needle 12 can be made of a thin material, such as a

pl astic lghgc-sreptum gt (6 eamiﬁa@wgmrnt%hﬁﬁg ™, oA u2lR8d b\efy £in! vhiPRdebit
penetrate ection seal can also cover
the sleeve 2 &gﬁoﬁzm b flg%lf %m{:‘gesrePti“H 9“B$ertir’§e ﬂ@é’@l &t f?ml‘#(@)‘dSept um
pl unger 16, @efﬁl?%ﬁlﬁf@c?"\/w @ﬂqlatﬁdh@ﬂ@wn:gndge H datween sdpuite plangro 16 af6plupgenipch
needl e 12 r S0 Sephirh plun? 1548 PRUESHpY30RRY 6 i oHTgR] M Hharckfh sddn! A1
or sem -sotl %s rubber, polybromobutyl, or the like, which allows plunger iip 30 to slide within

15 cartridge 11 but maintaining sufficient friction with the inner sides of the cartndge 11 1o

seal composition 20 within cartridge 11.

The proximal end of plunger 29 has a thumb flange 18 to assist in the depression of
plunger 29 into cartridge 11 and the distal end of plunger 29 has a longitudinal bore 27 to
receive needle 12 following injection of composition 20 out and through needle 12 (see

206 FIG. 11). Plunger 29 can be made from a suitably rigid material such as glass, plastic,
metal and the like. A removable lock 25 may be placed between flange 18 and flange 28
to inhibit the further depression of plunger 29 into housing 16 after activation of device 1,
Le. after the housing 10 is filled with a tube or a cartxidge and the proximal end of the
needle is pierced through septum cap 17. :

25 Aremovable cap 21 can also be used to protect both needle 12 and sleeve 22 prior to use, .
Both cap 21 and lock 25 can be made from suitably rigid material such as plastic, metal,
rubber, and the like

Septum cap 17 on distal end of cartridge 11 is sealed, e.g., with a metal ring (not shown).
A liquid or semi-solid composition 20 is isolated in carfridge or tube 11 between the
30 septum cap 17 and the plunger tip 30, which will be attached to plunger 29 (see FIG. 11).
The cartridge or tube 11 can be connected to the proximal end of needle 12 by applying



conposition 20 is isolated in the cartridge 11 between septun1pl?gg@rTlﬁww
and plunger tip 30. Septum plunger 16 and plunger tip 30 nay be g ofULd
non-rigid solid material such as rubber, polybromobutyl, or the like,

which allows plunger tip 30 to slide within 15 cartridge 11 but maintaining

sufficient yoigshdeady W th the inner sides of the cartridg eal
conposition 20 within cartridge 11. The proxi mal end of EC&‘?}EQP%?MQ@ has a

thunmb flange 18 to assist in the depression of plunger 29 into cartridge
11 and the distal end of plunger 29 has -a1fongitudinal bore 27 to receive
needle 12 follow ng injection of conposition 20 out and through needle 12

(see 20 FI G pldshure B} the Pedxims) RABF A6 ﬂﬁ,ﬂ% bF i ﬂtgl-}/ 1401 t.eri al
such as gl assFGpJr sti c? nmetal and tche ?ke@mA%f‘g%%a eg‘fv%lg%g%ﬁéwbe
pl aced bet vvee% fl'ahge 18 and flange 28 to inhibit the further depression

of plunger 29 into housi ng 10 after activation of device 1, i.e. after the
housi ng 10 i SePfum eap i tand plungeretipB0 may detmddd 96 namdgidheatpd xiehpds @bbrof t he

needl e i s pi gobithndbufUOindSHRIINRE GARhIdowd SedilE A3D¥ARLE, %Qjﬂnﬁlcaﬁaf?] al.so be
used to pryot ﬁ:’% Qﬁ@?@%ﬂﬁ 152 and. sl gve.%Z ﬁl‘l or . 1o use oth cap 21 and
| ock 25 can Be i r6m S Werrtfpg@ O fidesediahty cgdridpe o5 fybe 11 et a |
rubber, and tf‘ﬁé giﬁe Septum cap 17 on distal end of cartridge 11 is seal ed,
e.g., with a¥het ArhewsuringbsesHisvice L, the| inteduetionr ofseartiidgeobr tobe bhms ithe on 20
i s isolated ihousiag10.i dge or tube 11 between the 30 septumcap 17 and the
pl unger tip 30, which will be attached to plunger 29 (see FIG 11). The

cartridge or ggb ted. LOXi A of .needle 12 by
applying 1 OIWRZ%%V%QEE?%E%Q%MQ#S%S qnlnfe%lPégghtngl} fé;pgmcap

proxi mal end of the cartridge or tube, e.g., by pushing with the thunb (see
FIG 10). Septumcap 17 and plunger tip 30 may be made of non-rigid

mat eri al ¥BucHlGsllrahbwe sstilenmalt gfylomgeh2 o plusmeetip B@ | i ke, which al |l ows needl e
12 to pierce septumcap 17 and 5 plunger tip 30, and allows plunger tip 30

to slide sealmmsnbw@mjeoﬁaﬁbmewe19wﬂmua&cﬁanofsﬁb&ézz%n®hﬁﬂ§ngi’d!fi ng use of
device 1, the introduction of cartridge or tube 11 into the

FIG. 13 shows injection of composition 20 into the tissue, e.g., using thumb on plunger
flange 18 and the other fingesrs on housing flange 28.

FIG. 14 shows removal of the device from the subject following injection, where

15  cartridge or tube 11 urges sleeve 22 from housing 10 around needle 12 and, consequently,
removes needle 12 from body tissue.

FIG. 15 shows a cross-section, through line 6-6 shown in FIG. 8, of distal end 14b of

housing 10 with two apertures or holes 40a and 40b through which slots 45a and 45b of

sleeve 22 slide. Two connecting members 42a and 42b separate the holes and connect
20  external part of the housing 10 with the internal part where needle 12 is fixed.

FIG. 16 shows a cartridge or tube 11 used in the housing 10 of device 1 with composition
20 between septum cap 17 and plunger tip 30.

FIG. 17A shows a cartridge or tube 11 used in the housing 10 of device 1 with a
releasable lock 50. The liquid part of the composition 20B is loaded in carfridge or tube
25 11 between two septum plunger 30A and septum plunger 30B. Septum plunger 30A is
placed into cartridge or tube 11 just before by-pass 51. Septum plunger 30B is locked
with the lock 50 in contact with cartridge or tube 11, The solid part of the composition



housing 10. FIG 10 shows the connection of cartridge or tube 11 o[rp ne lie
12 through septumcap 17. 1lo FIG 11 shows settl enent of pl unéep 29! oft!
plunger tip 30. FIG 12 shows injection of needle 12 with retraction of

sl eeve 22 into housing 10. FIG 13 shows injection of conposition 20 into
the tissue, WO.04096483si ng t hunb on plunger flange 18 and teloe/eebdnacesf i ngers
on housing flange 28. FIG 14 shows renoval of the device fromthe subject
followi ng injection, where 15 cartridge or tube 11 urges sleeve 22 from
housi ng 10 around needl e 12 and, conseqﬁé?ftly, removes needl e 12 from body
tissue. FIG 15 shows a cross-section, through line 6-6 shown in FIG 8, of
di stal end 148Adf loaded; gigngmder werwum, tinoarkrjsige butubs 1bbetwete septfaplangtr 30

t hrough whi clanébeptn égai7and 45b of sleeve 22 slide. Two connecting menbers
42a and 42b separate the holes and connect 20 external part of the housing

10 with the i [ r I ' | xed. FI 16 s a
cartridge or mﬂgfe’ﬂ%lh ?ﬁgggnx%gtoﬁteuﬂﬁgggﬁ%}? 1?8&“&8’%% Ogl\ﬁffg??sm%ﬁ?-i on
20 bet ween sél%'f’lfﬁin@%n%vz‘éhﬁmﬁpﬁ?@b}‘ pessage3d. the-ligid pas of Hbensonapositioh 120Bge or
tube 11 used throughhhe byppass 59 ink6 tefsoBtBpirGRddr vibin.@ 1 el easabl e | ock 50. The
liquid part of the conposition 20B is |oaded in cartridge or tube 25 11

bet ween two t QAvn J unger 3 Sept u | unger, 30A
is placed i %’?@ %@W&f&%? tuatgg‘il%g%g‘%ﬂ Eie% 81?%‘3_39‘-%@531@% @B‘Fffg‘eﬂl unger
30Bis loc ked“&\kf‘? flugl Rﬁ%emﬁptésjﬁi%clﬂ- Whe housing 49 icelyke e sanubfor bith The
sol i d part ofoptids (¢bAwodiB). Befote En@edl FQOBasaMOINR/NIEHE 1 RGT ERAZE 4808

-12- 20A is i artri or tub etyween -
sept um pl ungb?&%ﬁ%ﬂe cang ?%%?&%dééégfw&ﬁlﬂﬁp ) Psﬁg egaqnpp&&éée@gsaﬁﬁbe 11
of "FI G 19 Wk, hefepskation it fralisedios dewtibe ndH. $Dor FIthd9 endposiliAcor 20 i s
prepared by patiigel1® cdaies bjeubiyd ciidedtedio hdaleCOMBSidliRE ZPR alaiddrgUIN
the  by-pass Skl finli%0Bklheliebio I Rlorgbum

FIG. 19 shows, for tube 11A, the rehydration process described in FIG. 17, performed by
removing lock 50. Before removing lock 50 on FIG. 12A, tube 11A cannot be introduced

15 into the housing deep enough to introduce needle 12 through septum cap 17 into the tube
11A. Releasable lock 50 also maintains plunger 30A at the top of by-pass 51 despite the
vacuum in the solid part of the composition 20A. After removing lock 50 on FIG. 12B,
tube 11A can be introduced into the housing to introduce needle 12 through septum cap
17 into the tube 11A. Before this introduction by removing lock 50, the composition 20 is

20 prepared by mixing the solid part 20A and the liquid part 208 due to the rehydration
obtained by the vacuum of the chamber containing solid part 20A.

FIG. 20 shows 2 possible variations in the arrangement of FIG. 8 during use after

connection of the cartridge or tube 11 on the needle 12 when the needle 12 is not directly

attached to the distal end of housing 10 but to a support 52 which corresponds to distal
25 end of housing 10 in the way sleeve 22 is affixed to it.

This independent support 52.can be connected to housing 10, e.g., like a pen or cartridge

disposable needle is connected, e.g., by screwing onto housing 10 after needle 12 is
introduced through septum cap 17.

In FIG. 204, the removal of the device from the subject following injection is obtained by
30  sleeve 22 as in FIG. 8 due to the displacement of cartridge or tube 11.



FIG 18 shows device | with the tube option 11A or the cartridge option 11B
presented with the dud chanber arrangenent of FIG 17. The hou§i Bdi(ID 2g&h
be the sane for both options (11A or 11B). Before renoval of rel easable

| ock 50, tube 11A or cartridge 11B cannot be connected on needle 12

t hrough sepvonr/esagssl7. After renoval of rel easable 10 | ogkraPerdidhs
rehydration is realized as described in FIG 17 or FIG 19 and tube 11A or
cartridge 11B can be operably connected to needi e 12. The pl unger 29 is
attached to septum plunger 30B and the-thjection is perforned. FIG 19
shows, for tube 11A, the rehydration process described in FIG 17,
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solid part oﬁaemtnesynngmn_&cﬁoron 20A. After renoving lock 50 on FIG 12B,
tube 11A can be introduced into the housing to introduce needle 12 through

septum cap FTG'ﬂﬁo%%Eé{Qﬁ dbdite IBEEQ tré%r%oﬁ-'ibrl?a%h t '% élﬁtdr]%mv' ng |ock
50, the conpgs Dﬁ‘{”hé‘% rea fme|n the s gg AMAd t he
i quid part % %%%e ot ?é‘ﬁ%ﬁ Pt resprai llgyhaﬁﬁ‘é’o\m 4 ond 1490
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the distal Sl TFRT Al ngedled2ds hollove ang zingie-ended @ﬁtﬁlé%‘@e mebSIVDLY
distal 28 e ﬂﬂ with alipuspaige dpieroing the sl\i&ybfs ktgact (hhé rofdntdl éﬁﬁbf‘h@udﬂg ishhis

i ndependent gﬁ@@ozg h@dng & bﬁn&ﬁ nne? e‘gﬁcﬁ]%@tsn%oﬁ%%gp&ﬁgxﬂgv |keuﬁ en or

cartridge dIS sabl e nee e | S, si ng
10 after. needf® ?’fap IemGH frre thersubi éﬁt‘ﬂﬁﬁ%@ﬁﬁloﬂﬁfﬂewﬂﬁﬂm t he
renoval of t hgediexi ce fromthe subj ect following injection is obtained by
30 sleeve 22 as in FIG 8 due to the displacenent of cartridge or tube 11.
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alternatlge where, t he exten ?
aterial such as metal, glass, plastm, or the like. The plunger housmg 22 surrounds

plunger 29 so that when plunger 29 slides into reservoir 10, plunger housing 22 slides
around reservoir 10. Plunger housing 22 has longitudinal slots (not shown) and arms 22a

and 22b along its length. Arms 22a and 22b pass through holes 40a and 40b respectively
in the proximal end 14b.

20 The proximal end of plunger 29 is covered by plunger housing 22 up to a flange 18.
Flange 18 assists depression of plunger 29 into reservoir 10 along with simultanéous
depression of plunger housing 22 around reservoir 10 due to the removable lock B3or
connection means with plunger 29 into plunger housing 22.

FIG. 22 shows device 1 as depicted in FIG. 21 wherein plunger 29 has been depressed by
25  plunger housing 22 thereby injecting composition from reservoir 10 through needle 12.

Once composition has been injected plunger 29 rests against the bottom or distal end of
reservoir 10, which is also completely covered by plunger housing 22.

Reservoir 10 is then moved away from the injection needle site by exerting pressure
against the lower part of the flange on proximal end 14b of the reservoir 10 while
30 simultaneously exerting opposing pressure on flange 28 of plunger bousing 22. This
relative movement of the plunger housing 22 and reservoir 10 causes plunger 29 to be




facilitated by spring 51 w thout displacenent of cartridge or tube 11. This
allows the thread to be a standard one and the device to be adédi@&Tb@ﬁ@ny
ot her existing cartridge pen or syringe injector. 5 FIG 21 shows
injection device 1, including reservoir 10, having a distal end 14a and a

proxi mal engrobdiossghe proxi mal end of the reservoir 10 h es 40a
and 40b adapted to operatively accept arns 22a and 22b.q’§géxgﬁzé&§% IS,

operatively attached to distal end 14a. Reservoir 10 can be made from a
suitably rigid material such as glass, -ptastic, netal, or the |like. The
needle 12 is hollow and singl e-ended outside the reservoir 10 10 with a tip

capabl e of pirelessed Goinfremetdble 16¢k 53 deldh Qfdfing %ﬂetﬁ@ﬁéagﬁh%wﬁ@%n% eﬂr%ijrS' ng
is a flangegﬁédgavgnﬁq%e@% an %Et@? shape, I ch assists bot ‘oﬁl unger
movenent in the fessrvel Fodnerert Sgtes &esqrveir dhapgh seedlont 2o wihioli a
ext ensi on of BPeRyRgeppeetis|lPowt efdnicitioneite.i on. I n this enbodi ment the sleeve
22 conprises a plunger housing nade of a suitably rigid 15 material such

tal, gl 436, 2dbitassinecdlol2 fullg Wil ; | d
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housi ng 22 slides™ around reservoiT 10. Plunger housing 22 has | ongitudi nal
slots (not sri;ﬁwné gn.d ar ms cﬁZa and 22b along its length. Arns 22a and 22b
pass t hr ough S8 J8415 LamEcd Fith, raeane d6i (pesogure; pptionallsp roxemsibly, din plisiger 20
The proxi mal hewsng?2 @icuigereR911 kasbodraieidetdy pl unger housing 22 up to a
flange 18. Flange 18 assists depression of plunger 29 into reservoir 10

along wi th sigeddosine®us is 8 8RY; ' f 1Rl Ul 2 ousi ng 22 .arouwnd .reservoir
10 due to thec e gr?ov%goe lsI %gﬁ‘hgg’;g?;;g%0#952-&%%“%9%{‘%%@““&ﬁdﬁ}%ﬁﬁgﬂrﬁggﬁ{ nto
pl unger housi ngp%sit.m' G025 auy, (g cepeble of being arerterplly edininistersd@s adiguidher ei n
pl unge_rt 29 hgsﬁeweéﬁldd&pr e}w@gm}e didf cph be gevacditg i pr@tids) atlﬂ%ﬁﬁ%’)ér b aat Lng
conposi tion LhapcsesskV ff}[,gdﬁﬁgl e : ce composi.tion has been
i nj ected plunger, 29 fgsggt%%ﬁi%%te?t edrg%t (L)%d%r%gdﬁ%“%‘a’é CREF- Igraoé &oi r
10, which is ATt SbTEe i igrdsaver ap gxignded peviochef iime ghe fiquikesd theody 10 i s
t hen rmveﬂ a}'ﬁlﬂ{g cfan dertoted in sgpecte chambee dhitkindiohingdd10., %@gﬁﬂé&g:fa@bﬁééﬂfgﬁred _
agai nst the kgynan on_REaxi el _en of. the réservoir
10 while 30 si nueltt?glﬁqugis%ngﬁgex% tallrEl %greo%f)n%lsn I%%Ogg{hgrslg%,pg%ﬁq WPdGe 28 of

| unger usi-ng 22. . Thi s
piung f]g IFmg4=:xample, H:le chamber created between septum plunger 16 and plunger tip 30 (e.g. in

FIG. 1) in housing 10 can be separated into two separate parts by a fixed wall or film that

can be punctured, e.g. by pressure of the plunger 29 on the plunger tip 30, or a puncturing
means. Alternatively, the two parts of the chamber can be separated by a moving wall or

- Septum. In this case, the top or proximal part of the chamber above the moving wall or

20 septum contains the liquid portion of the composition, and the distal part of the chamber
contains the solid, e.g., powder, portion of the composition. When plunger 29 is urged

into housing 10, it applies pressure to plunger tip 30 and plunger tip 30 applies pressure

to the liquid portion of the composition, This, in turn, applies pressure on the moving
septum, causing it to move in a distal direction. The housing is configured with a liquid

25 bypass (e.g., a bulge or passage in the housing wall) in a location that initially prevents
passage of liquid from one part of the chamber to the other, but when the moving septum
reaches a specific location, the bypass allows the liquid to pass from the top or proximal

part of the chamber into the lower or distal part of the chamber on the ofher side of the
moving septum.

30 To maintain sterility, the device of the invention can be stored in a conventional blister
pack or pouch prior to use.




rel ati ve novenent of the plunger housing 22 and reservoir 10 causes_ pl unger
29 to be 1 0 OCT 2c s WD 02/ 096488 PCT/ EP02/ 04008 - 14 rel eased frb J{T 2005
renovabl e | ock 53 due to sliding guide and rel ease nechani smon reservoir
proxi mal end 14b, and plunger housing slides around reservoir 10 and needl e
12, which woobwsigsur ges needl e 12 out of injection siteycghg%n%&sshoms
needle 12 fully withdrawn fromthe injection site and plunger %ousing 22 5
covering reservoir 10 and needle 12. Flange 18 is equi pped with nmeans 46 to
secure, optionally irreversibly, the plua$zrer housing 22 once the needle 12
has been protected. Conposition 20 is a liquid or a sem-solid conposition
containing a drug. The drug of conposition 20 can be any drug capabl e of
bei ng parenterally adm nistered a liguid or 10 a sem -solid. For
exanpl e, the drug can be a vaccin§¥i§3§@§¥E§¥§5$§protein, or a snal

chem cal entity. Exanples of suitable drugs include, e.g., insulin and
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of tinme, the {jquid and.the dr drug can, be, stored 1n sep: ers

wi t hi n housi rﬁﬂﬁi?%d. gﬂsﬁ‘g&h"é\/ﬁiﬁfé‘%é‘ﬁ f?é"ggeﬁlﬁfqeéﬁ%an isiptandech i illupieate pufunet and
the dry drug Hibthe serpe 0é ehetapprdbd clajmss Othpr hepects, adiajaed, kdmodBicAiphas eanpl e,
t he chanber ecvigdd @echphiiveen septum plunger 16 and plunger tip 30 (e.g. in
FIG 1) in housing 10 can be separated into two separate parts by a fixed
wall or filmthat can be punctured, e.g. by pressure of the plunger 29 on
the plunger tip 30, or a puncturing neans. Alternatively, the two parts of
t he chanber can be separated by a noving wall or septum In this case, the
top or proximal part of the chanber above the noving wall or 20 septum
contains the liquid portion of the conposition, and the distal part of the
chanber contains the solid, e.g., powder, portion of the conposition. Wen
plunger 29 is urged into housing 10, it applies pressure to plunger tip 30
and plunger tip 30 applies pressure to the liquid portion of the
conposition. This, in turn, applies pressure on the nmoving septum causing
it to nove in a distal direction. The housing is configured with a liquid
25 bypass (e.g., a bulge or passage in the housing wall) in a |location that
initially prevents



passage of liquid fromone part of the chanber to the other, but when the
novi ng septum reaches a specific location, the bypass allows the liquid to
pass fromthe top or proximal part of the chanmber into the | ower or distal
part of the chanmber on the other side of the noving septum 30 To maintain
sterility, the device of the invention can be stored in a conventi onal
blister pack or pouch prior to use. WO 02/ 096488 PCT/ EP0O2/ 04008 - 15
OTHER EMBODI MENTS It is to be underst'ig'd that while the TRSSHHARERRAY been
described in conjunction with the detailed description thereof, the
foregoing description is intended to illustrate and not |imt the scope of
t he appended cl ains. O her aspects,gggéﬂgiages, and nodifications are
within the clains. -16- 10 OCTOBER AIM5S 1. An injection device for
injecting a liquid or sem -solid conposition into a subject, the device
conpri di n§n injetiion | dsvich &usiniagling oy ligrid ar pema>eplich borepesitiom dhta aciubjectl the nidyica
cartri dg@prisingt ube, said cartridge or tube conprising a distal end and a
proxi mal end; a plunger conprising a proxinmal end and a distal end, said

P! ungers 1315 ARG hicdld HBahi Lhi At pLgimel - end of said cartridge or

tube; a septum cap closing sai istal end of said cartridge or tube; a
plunger tip situated at said distal end of said plunger closing said

pr oxi m@ICaEtge g tulaes paid cagfFifigs o gibe semnrising 2 digibendiand 3 aronimsl eddger tip is
slidably arranged within the cartridge or tube; a reservoir between said
sept umaghmgandmpming Jronigarend bk a distliehd, 0wd prREgH: errdigyd 1BQlid Waxhesloxigd and
a di st ahd endid cadidde hagel, € affixed to the distal end of the housing and
said proxi mal end of said needle extending longitudinally within said

housi ng; I . S| 1. I ted, to t di st al d of the housi d
o angBaety eGP et ARl ARGt kb 1 StAL end of the fousing an

a plunger tip situated at said distal end of said plunger closing said proximal end of said cartridge or tube
wherein said plunger tip is slidably arranged within the cartridge or tube;

a reservoir between said septum cap and said plunger tip;

a hollow needle having a proximal end and a distal end, said needie affixed to the distal end of the
housing and said proximal end of said needle extending longitudinally within said housing;

a sleeve slidably connected to the distal end of the housing and arranged to cover the needle prior to
injection and to retract into the housing during injection;

wherein the device is configured such that when said cartridge or tube is inserted into said housing said
septum cap forms an operable connection with said proximal end of said hollow needle, whereby when

the plunger tip is urged into the cartridge or tube, the composition is urged from the cartridge or tube,
through the needle and into the subject;

said cartridge or tube further comprising a proximal compartment, a distal compartment and a bypass,
said proximal compartment and said distal compartment being separated by a first septum plunger
slidably arranged with the cartridge or tube.

2. A device as claimed in claim 1, wherein the device is further configured such that when the
composition is urged from the cartridge, the cartridge urges the sleeve to extend from the housing to cover
the needle during and after the injection.

3. A device as claimed in either one of claims | or 2, wherein the cartridge contains the liquid or semi-
solid composition between the septum cap and the septum plunger.




injection and to retract into the housing during injection; wherein the
device is configured such that when said cartridge or tube is inserted into
sai d housing said septumcap fornms an operabl e connection with said
proxi mal end of said holl ow needl e, whereby when the plunger tip is urged
into the cartridge or tube, the conposition is urged fromthe cartridge or
tube, through the needle and into the,subject; said cartri

further conprising a proxi nal conpartﬁ%nt, a distal conpgp§ﬁ%ﬁ?Q%%%H§$
bypass, said proxinmal conpartnent and said distal conpartnent being
separated by a first septum plunger slidably arranged with the cartridge

Or 1uba: pievilo ALNNiGE AP bloM Bl 1 (4, PRt UIGLEHANE NS AR S1chs Bl HEL NeT
conflggégﬂmﬁgﬁﬂnapa&nmpﬁg §h§|e§@£¥g§¥tlon I's urged fromthe cartrrdge, the
cartri dge urges P REE PRy &rrigey P61t he housing to cover the needle
during and after the injection. 3. A device as clainmed in either one of

cl ai ns 51 Aoflevize aplaimed in dldie 1cwhdarein shideprodmeladompartrivat ¢dntpinsd lignid semponersof a d
CONpOosicbinpositioe it diktel @aPhrtiant agniadidch dohie caBPhetoPbaiN@aipositich! andlhdedd OBER
2005 4 the¥etiRYis €OntREred bith MRk Nq@i¥nd0fd &mpohdls e rkixbPpride tovﬂﬁ%&%?.” the device

further conprises a releasable’ lock to inhibit the novenent of the
cartridge,wthin the housjng. 5. A device as.clained in claim1, wherein
sai d p%gxf\ 11°¢ BhiAPEteh £ aE‘gr]ltoéi5n§”h5re1_ni T oL FTIRRTH PEpesAro e 89X and
sai d dicSmpar e ae disiak coppprimagohdrorgl sid Biredenponent of sai d conposition, and
wherein the device is configured such that the liquid and solid conponents
are m ved qevicobs tlinied i fityl @B .of Blain® 1J6\6r GEwh&cif lsalll IRE] Edingaht@binisd meihtafed
wher ei jngaivekulinqui d conponent passes from said proximal conpartnent to
said distal conpartnent through said bypass. 7. A device as clainmed in any

one of clains 1, 5 qr. 6, wherein said distal conpartnent js_ maintained
ander . atQ6HiFe 3 claRisgday fiyene el A H2d: hErn (e il S O B Romsing s ImHepeitaH e

t he di Sisil endrgueseted fpsalddgusingpriostogpicqiigependent  di stal end connected to
said housing prior to injection. 9. A device as clainmed in claim8, wherein
the i ndepedidieais dhiGédih cRMS, wheichahe 8 QFRides AstaR erRiTirHRScon¥Ads @lsPringS @heeiS PT | NG
urges the sﬁln%%i/g%s Bk sR&eds iBdiah £NE bfr 8RELad he needl e.




