; e3eFBBCAD: EBHF6~FTFcl 5 SAFETY | NJECTI ON DEVICE FOR A LIQUID OR SENI-SCLI€£:>'
COMPCSI TI ON BACKGROUND OF THE | NVENTI ON The invention relates to a device
for the p&&ﬁpﬁﬁﬁﬁk adm ni stration through a needl e of |i qpicq/po2em08 -solid
drug conposi t1ons wherein the needle is protected before and after the
injection. The parenteral introduction of pharmaceutically active conpounds
is preferred over oral dosage for nmany 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 biological response. The need for
extr at enpor aneous pr epagarEey IESYIONIRIEFOR £ PXQORD GFONS i S |
elimnated, or sinplified, Dy The use of pre-fiJled adm nistration devices
in which the liquid to be injeé@&gﬁ£¥49£; ION: 0 the device (e.g. a
pre-l oaded syringe). Such pre-loaded devices, however, have a nunber of

drawbacks, including the inability to preserve the asepsis mwlllﬁmmmmwmwmof
the needle, as well as the genrgy 9&Ir 9fr NSER expos |

el i m nate these drawbacks, i t%%w%@ﬂvm}he di rect wesxpesure of
the needle with the environnment both prior to and foll ow ng injection.
SUMVARY OF THE | NVENTI ON The invention features a conparatively inexpensive
i nj ection dEhé wentiom relater i dlevior ferathemasanigral sfneigistrations thrpygiup dreertle of
sem -solid H'{I}HS F3eRPsitd @Hﬁgtdompgsiﬁo&u@h&%fn {8 ridedld EBFOTRKedShEEbreatdaatityman,

wherein the needle 1s proteCted before and after the injection. In general,
the inventi®6 18t es an injection device including a housing, the housing
havi ng proxi mal and di stal ends and designed to contain a liquid or

seni -sol i d ‘Fhél?ﬁ@ﬁ@mSﬁtfdd@t@ﬁiorﬁoﬁ@lahﬁmdnﬁea:llyfactilvbleompa@ﬂde iapfefored dver bt

di st al d of h i ng. and t i I i i nal | it hi J i.ng;
2 bl unger ., Seseepforigar ARiciwe b Mttt i br Mmintisfish dhid Bgtly
housi ng; angtdllyhddgdrady sl devastréihestial hav of ehee thereaisgedd tfor wpukbioldgical

needl e prior to inkecti Lt O ' r LRk ecki on;
e oner el n ¢ bt D e Gal il ehulchlde B orBinRidr  aeH phithe Rl cbRol b
agai nst t heclémbjatedt or tshaplifledeby theuscaef pre-filles adminkstiatipmgeviaes imwhishiige
conposi tiongi | 4 : : k1t ] e). Such
GNP R OB bY SHBed B BARaGEIRGARS Bepieg (8 P‘?q?%“’?h%’?f‘f‘éag gned
such that whesrloaded deviepscbowosstthayg a sumbetcef dfmlfaaén%ﬂgg iBe g ﬁltgﬁanger
forces the slegve qisepis bhStelRySofMtie heedi@vRIwilhes heaitheral Hangar bfiusihgman
enbodi nent, "t he hou‘%%n% cont.al n th(f I thl# dtor sem -solid 9{% c\p%os%l on.
5 I'n anot hePXRASEHBFSHE L0 elRnaiRIhese-TipYPIS St BAFFTFE¥Lo 3vUd Mo HTeS TRGRYS t he
sept um pl ungethesletdiablith the srvi@acend tidth privite and dsllavwgndatjevtion. t he pl unger and
the distal end of the housing. In a further enbodi nent, the device is

configured such that when the Uu Il sll | . rced fromthe housing,
t he plunger forces the septum MMM@& and the septum
plunger forces the sleeve out of the housing to cover the needle. In 1 o
still a furTherineskionifemnis at tvenpacaiivelyginexpensive snje¢teon deyigedwish aseeadlesEiri d
drug conposi tion he t Bg. pk roaaRch: : n . Sk

anothor - onbBHCAGH MREORSha) fit Sp emRfid o ERRBERAMLTGRS « pbiSt! L. o
conposi t i onmamreaisutihes alkwnae wWhereiibthe gaedie ispreisaisd heforghand 4fignihe iseHame dry
drug conposition prior to injection. 15 In a further enbodi nent the device
conpri ses arpy ebgasiapeilvestonhifes! Ahinfiction deeicoiwtiding adiouking, theUgeingi nt o
the housing. In a St'lr\J?L f&rthelr enboglcggnt éhe devi ce coiﬁ)ri Ses. a rdegrqléabl e
cap whi ch chowpg prewimel gad disigl ends and desigped 6, copam & M 9B AT RGPS
end of the RempbeidosCTRGIGSTeedlt, hogeedladfiixed toethpldisigleendcathii lwasing and
flange. An optional, feature of.t.he, device conpri i reqt ,
said cartri §gEn gtlﬂﬂ%‘?‘flﬂf]a@éfn’ﬁﬁngit%%guﬁp%’t%{E?uenr%gsﬂslgipgﬁ{(ﬁ% gta'g?&gggdtoc#g%ed
‘by a cap, sedthiwthesgpkinml ead pf theihvasingrmnd askllbwpslesvientie hotlgwoilesye drrpyees
plunger L1 p,sli 4305 RLABTIRY WiikiBldbel i GALaEIGR fle ARy Afthedinf@E6AY Of 1
bet ween sai &° & i Jgaltor septum-and sal d plunger tip. ) .

Y wherein the device is designed such that when the sleeve 1s pressed against the subject,

the sleeve retracts into the housing and the drug composition is delivered through the
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needle and into the subject.
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Optionally said cap, seal or septumnmay be attached to said distal end with
a classical clip neans, e.g., using a netal ring. The cap, seal or septum
and the p p each is made 25 of a suitable materi alpcTiEPB2/04088

mat eri al WN(%EG[%% e wth the intended use of the injection device. In a
preferred enbodi nent the cap, seal or septumand the plunger tip each

i ndependently is nade of a non-rigid soli,d material such as rubber,

pol ybronobutyl, or the like. In a nore preferred enbodi nent the cap, seal
or septum and the plunger tip each is nmade of the same material. 30 The
cartridge ok angtesmbogdimens thgdewdere isduslhmntdasiancs ucky thag when gerdrug edmppsitiongs
conposi ti Onfo‘%édhfr&nttﬂg HoBSRE, RE IRt Fstodsnthe UGS Hut Bf el iisipYs cBlkrOhe t he

device, e.g., praoxi t he housi ng. “The cartrl dge
or tube is Pepdlendp %é‘l‘ﬁll%md%% theal qStngc%mltees ﬁkﬁ/éau% Pthemirsedd HBUS ng,
. €.9., towargbiposaivty fromthe proximal end of the needle. Said cartridge or
“tube is optionally of a standard variety. The i nj ection device is

conflgured uch that ter, the e or tub onn ted oth
o oxi mi* entr grothracbBliign. B dPich iR Shmpte o Rer iR Ui iR
pi erces t heplcuager stidably an’amﬂ‘wuthm thedioesingbetiveen theglaigeead the disted endiof the dge

b
Cetracts i niu S Tl Bl Bhbolndil B A0Rs Ahsbtey SUOK W6k {0G BCRHE
al | owi ng t heompesitign erfdroeﬂ frome tlwdmsmgt themémer dorges the sepiivjreplungeThiatocthét er
when the pl 4pgRr .44 ﬁae% th&fpbmg%f&@éstﬁ S&ufeefg@rhbﬁélggeo &fvgﬁﬂi@%eécﬁe 4y ged

into 10 the cartrid t owar he cartridge
or tubel0 t hatiljp @gﬂeb ﬁ@b@qhmeah thechaypigs gontpinmtheriawidipx semigelid Arug e PORifiglgh

the needl e g&gdiebmiiR plites s 106 keptGAIMdeNg to a particular variant of this
invention, the cartridge or tube further conprises a proximal corrpartrrent

Iocatedto I’OXI the cartrid ar, tube.and a di st

conpar t ment 4 %LJL\ ro %’Tﬁg mesllogﬁmgﬁan@*nst%ﬁqlggrap iAol C%Pg f?}BBOS rein
the 15 proxisiale thodpdcd xrietigantiot doebinesthe liquiinartherdrytdrag eormpeitiat gibrby a
pl unger. 1In. thls vari ant said proxinmal conpartnent contains a liquid
conponent ol‘njec 188Trp05| tion and the distal conpartnent contains a solid
conponent of said conposition. In this varjiant the device is configured

such thai, Imaopether ieovbodinheat |thedeicarrenpsises acistngsaim deckapdioki jobibiisriter to
I'nj ection. gRvERMNGe ﬁﬁbﬁﬂhé’@rﬁhto EH%eh&ﬁiﬂgC?n'asstileﬁl@l% &Mdhﬁé{ftetﬁe %é@i&et hat

when the drug conpositio forced fromthe cartrid ube ?A}
cartridge ofOmpBEsgrgaevatiecan whigh covars Bie slgsxeHB st ?\@tﬂ! gmbedimentile he

needl e af t eprdxiiBall dHARE thetibusing coRptibednlange ant/6i the pldhgewoﬁﬂ]ﬁirsés/@ﬂa@% t he
needle fromthe subject. In a further enbodi nent, the cartridge or tube

contains th uid or, se id dr S|t|on
enbodi nent , it“h%pq@g?]tf mgtthet fprdes ﬁof'tg’l‘?{es r?f)tfldge gr gusnse ept ﬁ%g}nq%ée orbe 4o
cl ose tbhe dbGIhpﬂ'lSlﬂgld dasrnai endsexd distabendhglesed by & lcais ssealhe spptuxi; raa:iroxamal md t he

tube. Said §a%8;3&*§iqlﬁafﬁr9& clagefa' bgaag Pfrulhg&%dﬂmldtag@e lﬁpg&dwgur f[jtﬁé SRH eFHrL{Hl%"‘r is

slidably arian or er e odi nent’,
the device asd @msenvgumﬂfv@u@wdtcnmsealmewtvm@nééa@mlwér P tube is urged
sufficiently into the housing the proximal end of the needle 3 o passes

through the o@ﬁ@h&lg} GfPcHp, sHeaH se ﬁﬂ@'maWB@ Attddhed @H $d ai@mp@f&i wupa class,lual@ﬁg
fromthe cartridge or.tube b R

se Iun ur ges
the cartri d§EaBs CtlrdisingRme r‘B&rjglPei‘g‘@ e5%8 O‘tﬁﬁ’ F“écg EBQ%C%O‘gP 90F ¢ he
housi ng2t 0 gpYanithtle mralci.c.| o ngkdrlal cempatiblel with the mtended 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




further enbodinment, the cartridge or tube contains the liquid or sem-solid
drug conposition between the septumcap or seal and the septum plunger. In
still anoknﬁpﬂggggdinent, the cartridge or tube contains gdiedoasd a diy
drug conposition, where the device is designed to conbine the liquid and
the dry drug 5 conposition prior to injection. The device can further
include a cartridge or tube |ocking neang.to inhibit the novenent of the
cartridge or tube in the housing, e.g., after the cartridge or tube has.
been connected to the needle, Thﬁ proxj mal end,q%lﬁhe h usjag qﬁéwh ve a
flange and peEimleaderf thabousings Tha gartudee of hle is)fyrthey coppigpred suet, gt 1t can
enbodi ment  gf pfohed withacihe Mdusiay e, tohardhousvnofrenaths perimilhedrefsks uesdie. and
t he hollomlgggdle is affixed [ end of the reservoir and extends

. .0 e .di st al

onl'y | ongi t D saTtidecytubess OQL\?‘E?HIV@&IS%BSW VA#¥usi ng or protection sleeve
is configured on the plunger and is arranged to slide around the reservoir.
The devi ce The injertioguleeide ssoonfipivad suwdhahaty ifter dnaicpriciolgp o tubk ancanseciedtther om
the reservoir. .the nl e usjn ' LE t of

the 1 ot BIY<EA P RscedRy B} Do BB SRl End BE IEIRENE phorediin B6p, S8

t he proxi mabr eepdumflocaied mb sk distal endmd thesaptidgeger tube; divs Wharnotheasleevsl isnger
housi ng t NeLENkALAY 16 sijEct ThaiIERE rAME (G HhOhEENAY theltey RRpsly hédisunt her

object of the invention is therefore an injection deyice for jnjectin
liquid or serd ebthelnesieaad @llgwmenths ﬁs@uﬁffge% the; a@%ﬁeem penelg s?“:}?ba.%t'a
r eSfe_r voi r dheméxegft@, _Rfﬁelpﬂflé?ﬂlﬁ@gr apdt die ?pt@dirln_@l(rjﬁhd ofahelcatirkigalor aﬂﬁ ialpaigng int((:)“
configured to contain a lLiquid or sep-so onpesi tion: a _holl ow needl e,
sai d neddl eths ?@Yﬁet%r fybes &Fsttﬁwa@n@eo 15@L§n§e032'?\90?apr1§g% oéx?lh?‘fdfﬁﬁggmg

| ongi t udi nabémipesifici 1dewgesl fiom dsatanteitige orauid thrgeh the needipeddtintoshe sibject.t hi n
the proximal end of the reservoir ; said plunger arranged to retract after
injection into a.npl L. J |l : ct.ed I of
the.r eser vor P AP w3 o D AL ol e B B e
needl e aft en profimet comparhest docatadhie Wl the @redmabendplthe saprdgener g and ehe

pl unger houging dompRHERECI0RARE WA ans ARE LRl rof thd QaittidRISH tubs, WHERRMtHeNt 0
the reservoir, the“conposition |s

_ puaihed fromthe res.erﬁgjlé'r t roEJ[g)g tge
needl e ahd Praxémeheompasiract andtho Aiptal gOMPaEMBERetTE SPRYAE] U PIRERFDAB B
this inject igRafRMidGRexifRl SorBpdtRaat chasiss Aliqlis ddmpdhat @i accinpdsifiow and tied
pl unger due to.a release nechani snfé%nto sai PL Oﬁi mal egld o%thhevr\eééﬂhvoi r.
Accordi ng t S CORPATBIERT eqniaips & SRUe CPBROHBHE! ST SOBIPGRERY | Tn i) EEE" 1€
-5 desi gnedetige ecdifighed suoh almt; inrapeeationothe ligaithard $n)id @mponents ereamixsd
means once the peedl g has been protected. Unl ess ot herw se defined, all

techni cal aRt°S@ B c terms used herein have the sane ' neaning as
commonl y under stood by one of ordinary skill in the art to which this 5

i nventi an bdh ongembaditmeotidie davidedsiBrrthaticondigaied sneh thakwhe the drageAmRasEin t o

those descr ii??&c&?ﬁ%hﬂtlfe%@ﬁgé‘%?@uﬂe” thdBarRiRe tdrGab® furdeS Thé BRe®S ohhef the
present invention, t preferred nethod a_rtwlganr.rat erials, are. del cri bed hel ow.
[

e
Al publ i catiossisg therebntcoverig dip negsllg jaligh iths duection 8t eptonpidy eelg the
nent i oned heyfigidiavid] f HCRIBR! fadie thebyubleef. & & fnehel Bnibbéintengthé catridge lon tdes e
of conflict, the pr e‘sengl s%gg,i fi.gﬁti onmi ni{f’l udi ng definitions, wll
control. 10 cpptaiy dhe TBA of FRIHQIE AFYE ©MPEPRBYs, and exanpl es are
illTustrative only and not intended to be limting. Qher features and
advant ages di ahbther evbodiinent, whe ¢artyidlge pp suberfurtherorampvises alseRWINeRPAEt S8Rl ©d
descri pii on.g; andyf GRRIAR 3l B Bz PESORLE T ofial i DRARY MBS, Bh@ 1

is a partial Cross-section ) I.njection EVI_Cehi)aél or to pse, . 15
FIG 2 is aspeinm eap asrsealds Sixed by asiipwpd sridiseptie plapgse is Jidabnaraagedt wibia 1

during USe. 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



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

injectio eing withdrawn fromthe subject with th 6 osition
remaini ngwg ’\ik"ﬁ‘g“‘&s)ubj ect. 20 FIG 5 is a partial cross- se?tcﬁt{)ﬂril‘g%/ efme)w of

the injection device follow ng conplete withdrawal of the needle fromthe
subject. FIG 6 is a partial cross-secti.gqnal view of the injection device
through line 6-6 in FIG 1. FIG 7 is a view of the sl eeve of the
injection device. FIG is a par Cross-secti vj ew of ca

éc&\ugg is

i nj ection dauthee embpémné 'thezsalﬁrrl o ﬁf rBRR CONGHS o f et ﬁ*@%@f r%emjéo

a partial ¢4 sHR6 Hebifdth td wdh céb Grakehlrand giee dephree plumperdevi ce prior to
use. WO 02/ 088 -6 PCT/ EPO2/0. 111118 FIG 10 is a cross-sectional vi ew

of the cart jecti n device of ElLG | C r nect
_the cartri d‘ré‘ q‘ﬁg af“ﬁ “hé& P%lme J‘F‘F‘ Caytiidgs, Og tg%r tcl&g( Jﬁgros h?ecrfdogncgﬁ drﬂgw of
" the cartri dgenposjtion) ivdereéhd deviod iFldesignedl to dqmbmg thseligid eand ptha rndyzrdrug

settlng 5 ectional view of the cartridge injection
device wi th "#’eosgldég IO?F&{nge%?e into a subject. FIG 13 is a partial

cross-sectional view of the cartridge, i njection device being w thdrawn from
t he subj ect Thei ddvice enuyrtberinyda @ lrdéﬁr@l Hibgdosking means {8 1@@8“% movepelts g

partial cr Oéﬁgé &k R tMl')ee'WtHé h&d&ﬁlgcergt hiteiofe |cHﬂtﬁ‘@éd SMubeNistRefh 0bhRdiedg 10
conplete wt

r awal t he ne rom the subj ElG 15
cross- sect i Gnthemegdie Tl?‘ﬁ BIOK g\ﬂf (t,]éen}“PHSH{gg‘ﬁai' ﬁﬁ\ée %ﬂéngenal?f]l@ P@Ungﬁﬁ B16
I's a cross-geshav fidnge. cartridge containing a liquid or sem-solid
conposition. FIG 17 is a cross-section of a cartridge containing a liquid

d d d
fre 1610 s e St o e otode SR Gt ik s oyae Sl Y oA
cartridge (aidtie) haihﬂv tieedle ub affptedf o) theRh@al ¢ed jof the ¢¢S@wrsmd exfandst oxlye
tube contai pi oG, fAndilystieda@88a Fesdbird A BoRHLEEHrBREHA LiLve"i§ BAHALDOS the

plunger and is arranged to slide around the reservoir. The device is configured such that
when the drug composition is urged from the reservoir, the plunger housing covers said
15 reservoir. At the end of the injection the plunger is released from the plunger housing,
e.g., by the proximal end of the reservoir, and the plunger slides 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 into 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



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 CW&?@?&Ei on view of a reservoir injection devi cedfimbaisuse.
FIG 22 is a cross-sectional view of the reservoir injection device after
drug conposition injection. 25 FIG 23 is a cross-sectional view of the
reservoir injection device follow ng conpl-ete withdrawal of the needle from
t he subject. W O 02/ 09G 188 DETAI LED DESCRI PTI ON PCT/ EP02/0~008 ' It is
believed th t,ong S ”ngg?fin the art .g@nh bas%d aon the desclrigti on ust%‘d
herein, utif§sERetHe iR 4% dHEYLHHOESNPIET B Pt MESHRBRE! MR PR i ng
speci fi ¢ enfdigeRtbeempmiectdider ef ore, to be construed as nerely
“illustrative, and not limting. FIG 1 shows injection device 1 including

housi ng 10, /A BiheRyxRE WEIHR, ofMHoi@ACh Andls di%g%%é 124 AR hertfP havkl e datieal

end of the housing a an partial separ atl'n%éfg'he
"two parts ldganing aB4epramorlyi wndersiqogd| by e [efsomdimgry skidlnin fherpi to gyhicidig e
12 is atfachRentidh PRIdngdAA1Rbudh enethicilk adnde Atheeribie shnilte 69 cdbiveiamt ke thede
froma suitably rj gl d.material such a}agcl.ass, tgl aStIF netal , .and .t he_like.
The needl e 9escribech BereiRyCam Peqst 1B Jhe actish &t deshg &F HhesPrgrent JBventigha i ng
out si de hougiefigreiOmethags ang ahaiériata prblacibedlbaowi Allcpuidichtienss batantsf patent

bi ect . and ifs. ; .y d.Lbd ! o o
o er i ng sepiseftngey ohetRlre gt RiRLRRaMetdh frepephlidd s GRE P
28 t 0 assi sentiratyt Bnoasel of @bnflieyitbe piksént apedifieationpinehdinfgodafimitions, Wi ewtiobn. A

sl eeve surr ounds ne 2 ol I t he
envi ron ﬁé nt P%%W&d élge d&qéﬁglévlg §@§&$\ ?sld P%eaﬁ’géll%u%? rlllglfstﬂéﬁ%% éﬂg ggd g&rf]tg H%Egeéa@o ng
its length bsbmitgs 7; slot 15 45b is on the back of the sleeve and is

t hus not shown). The two parts 14a and 14b of the distal end are joined by
radial 1y expgngi RgneQNREE hivigitdgeeae ke 4B2nass vilbbd spgarbitGrod) the Gollowitigh ng
menbers 42a and 42b,_respecéive| , Slide through slots 45a and 45b in

sl eeve 22, dfpiled dgssEplioman frPB‘e’éeF]ﬁ%%gh hol es 40a and 40b in housi ng 10.
Sl eeve 22 can be nmade of suitably rigid material, such as netal, gl ass,
plastic, and the |ike. Seal BHrtorecrirzonN O LAWINGS of sl eeve 22 to

mai ntain the sterility of néedle 12 and prevent sieeve 22 from
unintentionally retracting into using_10.t hr ough hol. and 40b prior
to injectio .&&}S]eﬁla%tl%lafﬁ 'éeﬁjé)é‘glo Vd?wa?g?lﬁfrﬂecﬁlgflégylﬁg,gngﬁtgﬁggs pl astic or
wax, which is easily penetrated by needle 12 during injection. A simlar
seal cansal FIGcdiserpatidtcsossSactimal visw of theshieetian ¢yvicenf Q. ¥ duingsysepr ot ect
the sterility of needle 12. Septum plunger 16, contained w thin housing 10,
noludes a gge3ag.a g&tﬁbb&@s-e&%haﬁ vidw off @8 ldviE] With R RLRIE SR Ynto 2

pi ercing septum plunger 16. Aliquid or sem-solid conposition 20 is
i sol ated i nsWedi ng 10 bet ween the septum plunger 16 and the plunger " tip
30, attached to plunger 29. Septum plunger 16 and plunger tip 30 may be
made of 30 FOG: 4 iPh Gartid biods-atiendl afievs bE thedsjettidibésvicepodindwittrirawnyfrom ared

the like, which all.0 ept um pl.unger .16 an r- tip 30 to slide within
housing 10 SHRIEL i Wﬁfﬁqlﬂp&lt%q%fwwﬁg?%u%%g
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.
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_g_ PCT/EP112/0-111U8 sufficient friction with the inner sides of housing
10 to seal conposition 20 within housing 10. The proximal end of plunger 29
has a thu lemgglgﬁ 18 to assist in the depression of plungefi/@zbith®
housi ng 10, e distal end of plunger 29 has a |longitudinal bore 27 to
5 receive needle 12 follow ng injection of conposition 20 out and through
needl e 12. Plunger 29 can be made fromassuitably rigid material, such as
glass, netal, plastic, and the |like. A renovable lock 25 may be placed
between fl a 8. and fl ange 8to hi bi t. furthr d ressi f | _unger
into housi n@%ioljﬂarstaerfoa%%cha@aﬁdr?%f) aﬂ%\?‘ﬁ%énlic 10 EVICE:R eﬁatﬁ ﬁ sPhg 10
is filled V\&ﬁéioanﬁkrdiglleﬁﬂia&atttldmoameehb proxi nmal end of the needle is 10
pi erced through septum plunger 16. A renovable cap 21 can al so be used to

pr ot ect bot e 0 25
can be rrade @ofnpésuat]p%b@dmgésesg& gr’ fég% 8{;61?: E}ﬁ%{e&l&?ae‘%ﬁ %P(h% 18
and the ||kéur1r%1@eaﬁespﬂws€r@etrmee 1 wherein pl unger 29 has been pr essed
into housing 10 to activate device 1 as follows. \Wen plunger 29 is
depressed, PpiGINGGE alckds30ctidRAIMGS iof HRtaRfdg@iieclion GevteWithlhatlelifjcated
di spl aced towards .the distal end of housing 1 Sept um pl unger 16 is

pi erced at B & sute ‘Hy needle 12. As a result, the proxi mal end of needle 12
is exposed to conposition 20. Device 1 is nowin an activated state. Lock
25, by cont HIG.i 13gis qiattial kangeectiBna view biihgea28dge injechon deviideebding whldrawn

di spl acenent. of i.£:1:0, . ' 10 <€ 12 follow ng
activation %P& thgg‘@&?{t ‘“h epdl%g cgﬁlgggl{f?%%h%%n&% atﬁfg'\ﬁ;ﬁgé to fill 20 needle
12, but lock 25 |nh|b|ts S|gn|f|cant rel ease of conposition 20 through
needl e 12. EIG. 14 istopertidkeiosesectighdr 6PV pled) eartrizleR sigjeplor device doBRYIE 32

of the sybj Andia el Fhe ARIRGIS ekubecPr essed agai nst skin 32,
sl eeve Zg ig&?gf[%f‘éa\gt ec} I nto hebu5| ng 10, let ur%ﬁgh hol es 40a and 40b, by t he

force of pressure agai nst skin 32., Needl e, 12 pas thro | eeve 22 at
openi ng 23. Fi& Khis@rrrossseeioa Crl%ihed&ECB%‘h@?Vﬁ%ﬂ@g’“E ‘BEérg@u;qu %2 into 25 the
subcut aneous | ayer 34. FIG 4 shows device 1 wherein |ock 25 has been
renoved andFpGurgie c2@shadtionasa cdapdgscoachining b tiquidoresmpbaltgmimpositioB80
toward septum pl unger 16, thereby injecting conposition 20 into

subcut aneou 4 [ t has been

i njected angl% un Cr?stsg @gg%fqtecgggg eﬁ%@ a@ﬁﬁ% %H%I()%ngdrwg@ housing 10 is
nmoved 30 avva)WArpmlsﬂmthdZdtm exerting pressure against the |lower part of
the flange 2 dogneously exerting oppositing pressure on flange
18 of plqgnger%ggéﬁe?ﬁéﬂ Toatlve novenent of the plunger 29 and housing 10
causes pI unger tip 30 to force 02/09088 -9 PCT/ EP

pl unger %&ér 18 aspragsprecoon afsti E‘Pﬁs“ﬁﬁﬂ’ dhe Wopo%tﬁmér?&t@em {’lﬁl?éfeag‘l]d
slide towar@eeﬂaaé(laﬁ)Ma and 14b of the distal end of housing 10, which iii
turn forces sleeve 22 out of housing 10 through hol es 40a and 40b. As

pI unger tip d se tum I un Si ng

needl e ﬁepg&qgo&s Bli‘ Sﬁrﬁbl lﬁgggrn?a_’fg&g%lql%? cg bﬁa@i‘g b%{;bg%glfe%? gérds
bore 27 in pthydggion29. FIG 5 shows needle 12 fuIIy V\nthdravvn fromskin 32
and sleeve 22 fully covering needle 12. Conposition 20 remains in the

subcut aqgoug; 1GYESs Q{;rogygecﬁéﬁ R at thS stﬁ@@oﬁf’ﬁp 108n 2688 Whefeltbbe Sontdifig a

pr oxi mal need been push t hrough septum pl unger 16 and
pl unger ti phﬂglda%’df’r@brﬂf%bq oregnd afterzelydraionnger 29. 10 FIG 6 is a
cross-sectional viewof FIG 1 at 6-6. FIG 6 shows holes 40a and 40b in

housi ng 10. FRedi1ak h¥rexkedtidh view ofnesdrvoig injestiardsvide ariani ud2b ext end
t hrough slots 45a and 45b, respecti vely, to connect parts 14a and 14b of

and sl seve 3302hia v Crpd o de SEaHR Rt oI L IR AT

i sol ated sl emeeti®? having slots 45a and 45b (45b is not shown but
positioned directly opposite to slot 45a on the other side of sleeve 22)

“and openj;ng p&és%ﬁggeibfché,% s@ﬁfrﬁn{aﬂbﬁgf sOebdD6ir rrgeaﬁrnsdm IS vARD complete

respectlvely roug and 45b. FIG 8 shows a cartridge

i nj ection devithdsawaliofghe needls ﬁé’“ﬁ@\f‘r &5“10 having a proxi mal and 20 a di stal
end. The distal end of hou5|ng 10 has at | east one hole and for exanple two
hol es, 40a 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
housi ng 10 can be nmade froma suitably rigid material such as gl ass,
plastic, nmetal, and the like. The needle 12 is holl ow and doubl e-ended, 25
wherein its distal end, renmining outside housing 10, has a point capable
of piercing the skin of a subject, and its proxinmal end remaining within
housi ng 10 is capabl e of piercing



septumcap |17 and septum plunger 30 of the cartridge or tube 11. On the
proxi mal end of housing 10 is a flange 28 to assist in injection. The
renoval Ofwdj@z‘/fPGﬁ;sl fromthe subject follow ng injection igembaiRg by
extension of sleeve 22. 30 A sleeve 22 surrounds needle 12 so that needle
12 is not fully exposed to the environnent until used. Sleeve 22 has at

| east one longitudinal slot along its length, and for exanple WO
02/(196.t88 -10 PCT/EP02/0~0(!8 two, 45a and 45b (see FIG 15). The two
parts of the distal end are joi nM@&Mendl ng connecti ng nenbers
42a and 42b (see FIG 15). Conne and 42b respectively
slide through slots 45a and 45b in sleeve 22, while sleeve 22 slides

t hrough hol 8ss belevad dhatGineiskilled i thegart can, Bhesdvon the dessriptien needehestinswilizabl v
rigid 5 mat g esérft'qgvé}ﬁloﬂl f&54s fﬁh@s?té‘{?ent Mehalfoldifing %eélﬁlﬁeemlﬁ)d‘“fﬁ@ﬂts e, ( NOL
. shown) on needie 12 can be nade thin material, such as a plastic
sheet, a pl 881§ elep@ch@d@nﬁ‘@u é’%qr‘élb’ II@FStratl‘fFa@n@\mthmlﬁ§geaS| |y penetrated by
needl e 12 during injection. A simlar seal can also cover the sleeve 22 to
further proFegt1 §Hb®vssihﬁbtld)d devicef1 inhﬁdﬂ%&@lu&néao , BavingSepionitallend aad alistal

rior tof subibddentty Hetoih il ab i ififndl s S U oid Shbatfibg” °
conposi t i onséfrdtmgitseotvat paitsi Idatahd 1daof sdid distal tndbes heg segeiptiitc (). Negdle 126

and plunger id deBond 1o BARUT PGk 4 T‘Héjh&} H@r%f cahibR n?a%egfpc)ﬁ% Eﬁuﬁ%%‘?ngf

non-rigid sb such as ru

al | ows pl ungeterial puchoas glass pbétlwmdﬁﬁlnalwhédﬂqer Tbl@@eeﬂlle Bliis allone anchilemple-

sufficient Eragt ivap:ah ik dBel 'eﬁﬂ'efen%xﬂﬁg oRfsideNBosilet 10, dHfs &Jpom &agame of
conposition 20 Wi thin cartr| 11, The pr.oxji mal end, ¢ 2

t hunb f 1@ng@le1Eng gheaslinaf aﬁumﬁ‘é a!«yb#téé%%wabﬁn%uawswngzw m O%Sala& |16=d§e 11
and the di stajabR 6t férchlglapiam }aﬁnéﬁl&630h®1&9p1buﬁﬂ1dl%hd bﬁh@us&?g 1Disrefdipeas
needl e 12 f IIo r}% glthJé‘g f SI%I tg‘ﬂﬁ % through needl e 12
(see 20 FI GO PTyEorsBVied ! 1o e guipf cnlav BB BRI 11 i 4 materi a
such as gl ass, pI astic, nmetal and the |like. A rermvable | ock 25 may be

pl aced bet m&eﬂeéﬁedﬂg;anﬂ:&uhndedlb ddge ti28 neallée hhishiot fullyexposedie thedwyyiressentn of

Pl unger 29 B0, A0USb0a A0ATLS ARk 3L A0 A SFUSE idcla® (il 1i88

housi ng 10 i or a

needl e i1§ pHEh ixeh thabedghf he sleavs endps thus I@SSIXQWDén"ﬂWaMOeD%'@d%PHdéHb 9f§h§3 be
used to pr O'ags‘fﬂ ch@bie Jeﬁfeé 5 ré@alﬁn&tﬁdﬁ?’&nﬁ&tﬂﬁ'n%nﬁe?s weandam SEAPIR 15? and

| ock 25 can be made from suitab ter]al suc nmet a
rubber, and GoRBeqting anasahsarsheans g S Sl@ﬁdhleflglb%l?‘isﬂi%él 5f§b insleevsi eq,
e.g., }Nithdazn%aé slekeig) 28 @ﬁaessﬂnmghll thesMO@UmﬂhWb %ﬂmusﬁn@l(ﬁ m@wmldgnaﬁ 20
is isolate c i.dge or et n_the se m t he
pl unger ti p"?gl O&ﬁ}u(t,ar]?qﬁpgﬁ eré?t SR V\gﬁpg‘ﬁﬁﬁggf ?é?é %Seil %adqcof(ﬁré
cartridge othd ofmairkl2¥ afislbevecinivembiathin thetsiwll;dy of healle &2 dndpravestilesve 22by
app! yi ng 1 11§ end
of the cartri gge orgﬁ%gguy rétrf&;[é Eﬁ)&) %u # hl%h?ﬁ%ld e§ ‘i %chégéoﬁlmg)
Sept um cap imeetiva. pl unger ti p 30 nay be made of non-ri gi d mat eri al such as
rubber, polybronobutyl, and the |like which allows needle 12 to pierce
septum cap Léalfflcan 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 45a and 45b 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 plunger 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



5 plunger tip 30, and allows plunger tip 30 to slide sealably within
cartridge or tube 11. FIG 9 shows, during use of device 1, the

i nt roduct | rtridge or tube 11 into the housing 10. gehlg ows the
connect i oIIRI(; Z(RIIa%?I‘I dge or tube 11 on needle 12 through septun?%@fo@% lo0
FIG 11 shows settlenent of plunger 29 on plunger tip 30. FIG 12 shows
injection of needle 12 with retraction afg.sl eeve 22 into housing 10. FIG
13 shows injection of conposition 20 into the tissue, e g., using thunb on

I fl i d th f h 28...Fl 1¢ h
AR R R AT SR TSR o el e

cartridge ohousitpel0ll urges sleeve 22 from housing 10 around needle 12 and,
consequently, renoves needle 12 from body tissue. FIG 15 shows a

Cross- secti ?ﬂ? ILI)I(IIJ 19,319&4 %P?lu@lggr fﬁﬂ‘ﬁ%{' tﬁ%ﬂ% Cﬁagg (}gftoddsgs@l] \F/I'\/n@ e&f‘&[si%ﬁ of

housi ng 10 w

“and 45b of Blueg@xez%at@mua@g vendciba distalicnd ofplipaerddmg adﬁuglwzlwaé é%r%?tf@ the

hol es angd C%Qﬁetneg@leef(’t %lﬂﬁI’eriﬁ fectffin bheohpskitidid 28 Qutd dndl fhnﬁ&a&alz part
wher e needl e 12|sf|xe 6I bel ed in the

g\ aggsacartrldeor L9 d

housi ng 10 Bhinggn4%eamb made B 4P S Mlenadletiich @p & C%?Ial asHg an

%un]gezI ti pt&QlkeFAhGemb?r&blé m@mb Smapbt qolagg@bameléxu ﬂauéell&&ﬁﬂﬂmtgetlﬁatohmhmmg
of devic th a. releasa . e. |l iquid. part

CoNnposi t i onﬁ?‘é’é %I“Fsélé’&éﬁ% ‘r‘I‘g@h?? P}qaﬁgl%?g IIIIIB%“ fgglailoﬁé’[fme %evll?/\%l §eep?%?ﬁ

pl unger 30At}&rid)usmgt]wnm dilledgeith 30Bug Sexpporitigyl ambthe B®Anas epd af dlib hewdte is

cartri d

Cart T 98 Ofichel Sinbleh KR T aE: R A Tovabls I AL RlIR e A Reploted: B6fEC
the conposi heelle 12 1@ sj@dv@mainm 1@ USBC:B/OQPQ@/ 200002 can boaudde froﬁl glltabb/nder

vacuum in 8 s8bh AREstkl el WasKk: SERhNIR. unger 30A and septum cap
17. FIG 17 gIthIgatgﬂcggtrlécI&es orn ube 11rof FI G1 17A after renoval of the

rel easabl e | ock 50. The,conpositio s prepared by %the | i quid
part of theFEonhshaws drviesobWheren B Eeltdr?eh )Peﬁ'éé’éesﬁeﬂ‘ln ous%gg fq getyaie;
under \éaCUUHI[:wEeI Bas f&lcﬁﬁ&%béﬂ?ﬂhﬁ@r 29k tlhpréﬁed tp]b&ge@}ﬁplﬂh cdhpogition be, and
cartri ion sen
3 The Thouseih ksl Ca s o s 56y P R Sovs e, BoE pliag oS,
renmoval of [se;lnemsdibi bork @6byaedic URe At bAeont, derprokidué edd Bf neadivol2 fecxposed

ted d f I : I
70 ook 50, % Rampey 20 DRED 1 RERW AGRDack{ared ol FoRTAT by ConteBLRESAN 7
and tube 11Aange Wandflapge 28.1iBhibits thedfughesrdisplacemontraf composition 2@ fiom lllesmghe
pl unger 29 EP é@%%gﬂ:lqu fbflo ﬁ)%t %QIIICIIPSPHCV;}’&BI aﬂd cbI?x‘faoélﬂbl?QI)H@@.llb@ed to ﬁll

per f or med. 11A, the re ration proce scrib

in FI G 227, npaie b.rhuglasy ZPéﬂlﬁwﬁﬂgllllE‘&?&ltS@easB@f 6‘%@ Qsét}ﬂw?‘ﬁ‘&f% weS‘g edp FI G
12A, tube 11A cannot be introduced 15 into the housing deep enough to

i ntroduce nggd] 8 shaws dedvgll wh@timeedie ]]27hhmp@xetrbkedtskbe31bﬁthd?e:h‘tgaﬁahirg

vacuum i + FEAEt 28 arE 1o T vl skt ive AF R aeherd PR Rbhad 26, o,

FIG 12B, tltiheughmoleanﬂdnend mObpbbudedforqu prmutmggunsggkm_amﬂ\leogl@c_ﬁ paseel e
12 through g%mlgﬁﬁ 25y | I’Es. : é Agmgwﬁ%edﬁemag peiltSitddthtRgH Gkinoh iR

renDV|ng Ioc
25  the subcutaneous layer

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



20 prepared by mxing the solid part 20A and the liquid part 20B due to the
rehydrati on obt ai ned by the vacuum of the chanber containing solid part
20A. FIG %00?, 2 possible variations in the arrangeneperafpoblfaos 8
during use af er 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 50 which corresponds tooistal 25 end of housing 10 in the
way sleeve 22 is affixed to it. This independent support 50 can be
connected t hou5|n 10, .e. Q.. lik en or,car 0 needle is
connect ed, RUpSer 167 E‘F%W?’(g Zgrﬁsd"’ﬁba}élgﬁﬂ tfﬂﬁ(gﬂ %epﬂﬁéaﬁlé‘gngﬁag (fntf)YVS ced
through seppait mmnﬁﬁ%l of tht Gista2@Ad of heusiwgrbl,avhicl it tven dercecdedve 22 odteof

subj ect fol 9% i i i i aed ARy eto
the. di spl achfene it BLgidn Rijel 3082808 NVblighe? JBCYF o sy it 15 S
PCT/ EP02/ 0~fib{aBiomiac diszesdgnoﬂdsmam Heneedle 82 pendtrates apidna pliegce b cplyngss of

"sleeve 22 afif 84 A g&}gw} h8 i aehbdtm@t ed by spring 51 wi thout displacenent
of cartri dgelgor tnuge ehlé gﬁngvf/s the thread to be a standard one and

t he dewceto be adapte 0 X|st|n catel en _or e
i nj ector. STKG@sh zwseﬁeﬂﬁ% it w et Soee i 32 484 v S o inensedt
having a di 152 o 1t£b41&!0&ied1aﬁlsﬁn o mbut&mﬂ)uilkiyer dihthe patdetit.nas cavulsobe bdo

reservoir hol.es e B

22a and 22blrl ﬁg}zé: Q‘Dfﬁo’flglab at‘%e\‘/’%@aa}%%? §§ e@’ lqu %%{galseé&lc‘fy&lﬁﬁg& te6saglr voi r
10 can be nplniegdrrtm)raﬂearsluemaimbynbmrglm afplumgead?. such as gl ass, plastic,

nmetal, or the like. The needle 12 is holl ow and singl e- ended out si de the

reservoyy 1&@ '{; stsé&o?ﬁip@lté{xﬁ?f)ﬁd)'le%tc(?]ﬁgFf(ft‘eﬁ §1‘§d\i7‘s H$1e§‘4P+’Qh§°4f0b @;pe

t he pI‘OXIITB OUSII’I 1S a avin an elliptic s

whi ch assi sh@usb'mlﬂ Radaly bt vl penentingn membesy 4261 andh Pemsl Hioush dasi co
1 fromthe &55)&?&&53/ ' éﬁéﬁ&‘dl'ﬁ'tgr&oﬁﬁeo? lp@@é/f4c23n& P4d OPiHRIStA] GRE NeRdlel 12 fshi s

enbodi nent the sl eeve ses 0 n ui tably
o 15 b i coptebms b Sorel s RS O 7o Gl b 40l
housi ng 22 ggp.r ound plunger 29 so that mhen pl unger 29 slides into
reservoir 10, plunger housing 22 slides around reservoir 10. Plunger

housi ng_22 ongi t udi.n 0 n

ts 1 ondth. T h S99k 4R (P TusT sRell R B HRk BB S D MLCERA A0 |
the proxi maposiicheddbirectty oﬂfp@ltpﬁoﬁlq&ﬁﬁaemdh@fothﬂ aidgent skgve 22 arvdeopating23.

pl unger hOURh&&Quf%xféﬂdlhg &nﬁé&pg%&ﬁberglﬂa%dléba%sgééﬁef}een@esair@aghoaots

pl unger 29 Iinto reservo S mul t aneous depréssion of- pl unger
housi ng 22 4PeaiH¥eservoir 10 due to the renovable | ock 17 or connection
means wth plunger 29 into plunger housing 22. FIG 22 shows device 1 as

depicted i anG @ sr%ﬂvsmhﬁuge RjdogR devi%e maﬁcllhlﬁﬁgaﬂ&mi@ﬂﬁﬂa\bﬂ%]Qﬁrd&hMﬂ@ﬁﬁﬂ
housi ng 22 t i njecting conp05| tion fromreservolr 10 through needl e

12. ncé’co f%%n has been injected plunger 29 rests against the bottom
or distal end of reservoir 10, which is also conpletely covered by plunger
housi ng 22. TRedastal@nd of housing ﬂﬁmam&‘hsn«myhdlc and féreexanjpée twoholeg etflacandi t e

by exert: No4Bl SRS SRALAN 1kl RAE of BR! distBl erdd\8s bR 36, AFIRS 94). Kleafind

14b of the reservoli aneous y exerting opposing pressure
on flange 182 ifatiachadderthhdisiel engl. The howging l(bmthwdﬁfmﬁwtdﬂy Tigid prtgnger

housi ng 22 %Bﬂ ILSI8EY Pldstid Om@LSRA At YWRBEThe Hedd® PP is h¥dW bdd R wbRemid
PCT/ EPO2/ 0~008
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



rel eased fromrenovable | ock 16 due to sliding guide and rel ease nmechani sm
on reservoir proxi mal end 14b, and plunger housing slides around reservoir
10 and ne which in turn urges needle 12 out of inj e. FIG
23 shows &3%@%”%?5 fully withdrawn fromthe injection si telﬁ'gt/w;mﬁ]r?ger
housing 22 5 covering reservoir 10 and needle 12. Flange IS is equipped

Wi th nmeans 46 to secure, optionally irreversi bly the plunger housing 22
once the needle 12 has been protected. Conposition 20 is aliquid or a

ny. drug caPtl Bt Aan S A0F JSaRh 0L 1 Bake ol el F FIAE

sem -sol id. eEl@ﬁdmg( aofieeting hendetsgi2aand deb #see diGi 18, Canpefihg dﬁmt&rsplm andn,

or a snall m ca it Exa f i tabl e €a4). 1
insulin andﬁﬁgﬁﬁﬁpieﬁweg'oﬁh%er ﬂu%ug/%@ﬁ ‘fag eaﬁl O{S%S{na%gévlégﬁ’l&}dt %gévgvze? SIé%eS
_extended pethrogghoholes ia atrtde40h guihdusingl 10h8ledvy 23reag bmamade oft siitablyi rigid
separat esch htRi ice can be configured such that
the li qU| d g{gg&ra;sw 4 SQSH%'PEQ]&%Q ?n-rlligtg ggééet her just prior to injection.
~ 5 For exarrpl e t he chanber creat ed between septum plunger 16 and pl unger
tip 30 (e.gA peel 2Acnot shawn) psasedls ¥cambe B@dg@ga@rt&trb@areﬁ% sugly a8 8palpsiice
parts by a fsheeed pdtic p@ékafghdgrmateﬂél &arbagavlmngbmgqm@wged Wn&ﬂﬁﬁﬂﬂlﬁn@f

R e A e o

In this caseegedid®®2.top or proxi mal pant of the chanber above the noving wall
or zO0 septum contains the liquid portion of the conposition, and the distal

part of | 5@[}5 nﬁhpg& gh@gmﬁ@@mi dﬂo sfhetht, cﬂpméﬁ{dg a%rré n@rﬁ? Wnidt eedle

conp05|t|on 'S urge ies pressure
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causmglt to nove In a dis |rect|on S|ng|s Mgure h a

liquid 25 byfale®ipe plypger 56 @aqi GRINgpr %%@8@@! eﬁne XaftreyiSiid matgrigl guch
| ocation thaf ripder] 9b1wroﬂ{<ﬂm@mt §r ﬂ%sﬁﬁgewmfchlamvusobmﬁ%mwso narmldaf withi
chanber to the t her, ~but. F tO{!nlcﬁ g@tb%nreac %ﬁg (5%?
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part of the sedl@oinposition 20 taithinl @weidgoll.di stal part of the chamber on the
ot her side of the noving septum 30 To maintain sterility, the device of
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illustrate and not limt t he ap

0 ended cl aj ect s,
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needle is pierced through septum cap 17.

25 A removable 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 cartridge 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



a hollow needle, said needle affixed to the distal end of the housing and
extending longitudinally within said housing; a plunger conprising a
proxi mal Woﬁ@%ﬁ distal end, said plunger arranged to slgdgepQuMeshi n the
proxi mal end of the housing; and a hollow sl eeve slidably connected to the
di stal end of the housing and arranged to cover the needle prior to
injection and to retract into the housingiduring injection; wherein the
device is designed such that when the sleeve is pressed against the
subject, the sleeve retracts into the housing thereby allow ng the needle
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cartridge or tube.

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 cartridge 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 S1. Septum plunger 30B is-locked
with the lock 50 in contact with cartridge or tube 11. The solid part of the composition
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are mxed prior to injection. 5 14. A device of claim 12 wherein said
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of clainms 2
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 20B 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 50 which corresponds to distal
25 end of housing 10 in the way sleeve 22 is affixed to it.

This independent support S0 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.



claims 1 1 and either of clainms 9 or 10; 10 clainms 3 and any of clains 9 to
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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 simultaneous
depression of plunger housing 22 around reservoir 10 due to the removable lock 17 or
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 18 of plunger housing 22. This
relative movement of the plunger housing 22 and reservoir 10 causes plunger 29 to be
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, 109& () - | 18R 1013]- chtladdi, eihd ph@gt(lillﬁﬁd&hgphdes around reservoir 10 and needle 12, which
in turn urges needle 12 out of injection site.

FIG. 23 shows needle 12 fully withdrawn from the injection site and plunger housing 22
5 covering reservoir 10 and needie 12.

Flange 18 is equipped with means 46 to secure, optionally irreversibly, the plunger
housing 22 once the needle 12 has been protected.

Composition 20 is a liquid or a semi-solid composition containing a drug. The drug of
composition 20 can be any drug capable of being parenterally administered as a liquid or

10  a semi-solid. For example, the drug can be a vaccine, a peptide, a protein, or a small
chemical entity. Examples of suitable drugs include, e.g., insulin and heparin. For drugs
which are not stable in liquids over an extended period of time, the liquid and the dry
drug can be stored in separate chambers within housing 10. The device can be configured
such that the liquid and the dry drug are combined together just prior to injection.

15 For example, the 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 other 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.
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limit the scope of the appended claims. Other aspects, advantages, and modifications are
within the claims.
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5  a hollow housing having a 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 housing and extending
longitudinally within said housing;

a plunger comprising a proximal end and a distal end, said plunger arranged to slide
10 within the proximal end of the housing; and

a hollow 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 designed such that when the sleeve is pressed against the subject,
the sleeve retracts into the housing thereby allowing the needle to penetrate into the

15 subject, and when the plunger is pushed into the housing, the composition is pushed from
the housing through the needle and into the subject.

2. An injection device of claim 1, wherein the device is further configured such that when
the composition is pushed out of the housing, the plunger moves the sleeve out of the
housing to cover the needle.

20 3. A device of claim 1, wherein the housing contains the liquid or semi-solid

composition.

4. A device of claim 1, wherein the device further comprises a releasable lock to inhibit
the movement of the plunger into the housing.

5. A device of claim 1, wherein the device comprises a removable cap which covers the
25  sleeve.

6. A device of claim 1, wherein the proximal end of the housing comprises a flange.
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10, MLOY&' ( Jyidt Ul S1csdd ﬁ'y%ﬁ%tgﬂfcap and said proximal end closed by a plunger tip slidably
arranged within the cariridge or tube; and a reservoir between said septum cap and said
plunger tip;

a hollow needle having a proximal end and a distal end, said needle affixed to the distal
10 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
15 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.

9. A device of claim 8, 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
20 housing to cover the needle during and after the injection.

10. A device of claim 8, wherein the cartridge contains the liquid or semi-solid
composition between the septum cap and the septum plunger.

11. A device of claim 8, wherein the device further comprises a releasable lock to inhibit
the movement of the cartridge within the housing.

25 12. A device of claim § wherein said cartridge or tube further comprising a proximal
compartment, a distal compartment, and a bypass, said proximal compartment and said
distal compartment separated by a first septum plunger slidably arranged with the
cartridge or tube.
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compartment to said distal compartment through said bypass.
15. A device of claim 12, wherein said distal chamber is maintained under vacuum.

16. A device according to claim §, wherein the distal end of the housing is an independent
distal end connected to said housing prior to injection.

10 17. A device of claim 16 wherein the independent distal end further comprises a spring,

wherein said spring urges the sleeve of said distal end to cover the needle.

18. An injection device for injecting a liquid or semisolid composition into a subject, the

device comprising:

a reservoir having a proximal end and a distal end, said distal end being configured to
15  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; and

a plunger housing connected to said plunger, said plunger housing configured to cover
20  said plunger, said reservoir and said needle after injection;

wherein the device is configured such that when the plunger housing is urged around the
reservoir, the plunger is urged into the reservoir, and the composition is urged from the
reservoir through the needle and into the subject.

19. The device of claim 18 wherein said plunger housing is releasably connected to said
25  plunger and wherein said plunger housing is configured to accept said the proximal end
of said plunger.
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21. A device as claimed in any of the following combinations of the preceding claims:

claims 4 and any of claims 2 to 3;

5 claims 5 and any of claims 2 to 4;
claims 6 and any of claims 2 to 5;
claims 7 and any of claims 2 to 6;
claims 9 and 10;
claims 11 and either of claims 9 or 10;

10 claims 3 and any of claims 9 to 11;

claims 13 and 14;
claims 15 and either of claims 13 or 14; and

claims 16 and any of claims 8 to 15,

or any non-contradicting combination of any of claims 1 to 20.

22. An injection device, substantially as hereinbefore described with reference to the
drawings.



