-1 SAFETY I NJECTI ON DEVI CE FORA LI QUID OR SEM -SOLI D COVPGCSI TI ON
BACKGROUND OF THE | NVENTI ON The invention relates to a device for the
parenteral admnistration through a needle of [liquid or sem-solid drug
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 gastr0|ntest|nal
tract or where there is need for rapid biological response. The need for
ext r at enpor aneous preparation of such patenteral conpositions is
elimnated, or sinplified, by the use of pre-filled adm nistration devi ces

in which the liquid to be injected is pre-loaded into the device (e.g. a
pre-1oaded syringe). SU@@I&M&@&MWMRM a nunber of

dr awbacks, including the |nab|S_Lpi%g%gg¥ﬁ%§b§§$gge asepsis or sterility of
the needle, as well as the genéra f an exposed needle. To
elimnate. these drawbacks, it is necessary to avoid the direct exposure

of the needle with the environment both prlor to and follow ng injection. '
The following prior referencesASKERAYUNG NG ET invention in that:

US 5, 658, 259 di scl oses an injection devi ceof ageneral |y tubular outer
body and a nedi canent cartridge assenbly carried within the outer body in
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with the medicapent, il nep r‘i‘ Spdtetesied beferesgd witen t hat
the needl e PFHEEPS outwardly fromthe forward end of the body, and iii)
t he needl e cover noves relative to the body fromthe inoperative position

to the prot ckheipaenise iintiaductim afrpamlmbmnaa@oucave ERMREndFET BRFerRY LS eyond
the forward ®echehr by ﬁﬁfc%&:s cﬁ'%gdislﬁelagﬁxﬁ%ﬁgn |n tlQQl evi ce
including a 340 qU|d or senl soI & Hofl ow
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: response The need for extratemporancous preparation of such parenteral compositions is
eliminated, or simplified, by the use of pre-filled administration devices in which the
liquid to be injected is pre-loaded into the 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 followmg 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 needie.

WO 98/20152 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 slecve 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.




pressed agai nst 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 conposition is forced fromthe
housi ng through the needle and into the subject. -1A SUMVARY OF THE

| NVENTI ON The i nvention features a conparatively inexpensive injection
device with a needle for pare-literal injection of liquid or sem-solid
drug conpositions into a subject, e.g. a mamual such as a human, wherein
the needle is protected before and after the injection. 1In general, the
i nvention features an injection device including a housing, the housing
havi ng proxi mal and di stal ends and dé§Tgned to contain a liquid. or

sem -solid drug conposition; a hollow needle, the needle affixed to the
di stal end of the housing and extending longitudinally wthin the housing;

a plunger, the plunger arrangedUMMatY deTHWiNNGIGREe Proxi mal end of the
housi ng; andTg hol | ow sl eeve, the hollow sleevée arranged to cover the
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“wherein the gaviger i ec%gﬁiogr]fd%uch tﬁg}? e Eetop dyi ithp ssedlaifesgai nst
the subject,. the.s geve 1 t ot 8T piifiotith slrag gempngitions ittben dubjgrtcoppasi tion
is del i ver ed™RMHEIsh ene tumis wheremriht: ieadle ist f26testbDheS - -.enhodi nent ,
the device is further designed such that when the druan%gﬁn%ggeilﬁ%onrs

forced from bhgenbelshaipveition BARESK 1fiQk: .he. sl eeve put, of the housing

to cover themﬂﬂﬁﬁﬁbgm§iQm?dh Kt h rﬁéﬁgg ?ﬁgﬁ%Q§Fﬁgﬁﬁ@d%BﬁﬁmgoﬁPémﬁgﬂghe

liquid or sem -soJ]| ru cg B dotpesigned fp gordain e liguid odisembdolidt digg devi ce

further conptdRstign.sepellay peadiegére, nebile affeRl UM thad A0 BEd gﬂhga}.l{ahymgr r{f]‘nged

within the hosidig besiwaraly MR #E9RLR)0 {,@g g B e aomngad 18l ng.

In a furtherwﬁﬂ?ﬁﬂhﬂ%&*f t he .devi ce | s conf $2d d@W%Fﬁ&Fmﬁﬁéﬁoﬁméedrug

conposition IS force b FAd o ?kﬂﬁmﬁg¢dﬁﬂ@ﬂnghgﬁxﬂkdm@mwﬂ&W%ﬁﬁﬁgam

pl unger intdDﬁW@ﬂ‘bP@@v@?pdmdMthd&ﬁpmuﬁbﬂaﬁﬁgﬁﬁoRﬁiﬁ&ﬁﬁ%&ﬁgg eeve. out of

" the housi ng winreewer ddvhe ié’@@@n@d sdch %ti |l further "errbodi PU%Yhe
housi ng conttﬁi%et he liquid.or, sem -solt aﬂéhﬁézﬂeﬁ%msw ageinshhesublnct he

pl unger and sV(%ch i ierhousing and the drug composition is delivered through the

: needle and into the subject.




In still another enbodi ment, the housing contains a liquid and a dry drug
conposition, where the device is designed to conbine the |iquid and the
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
plunger into the housing. In a still further enbodi nent the device

conpri ses a renovable cap which covers the sleeve. In yet a still further
enbodi ment the proxinmal end of the housing conprises a flange and/or the
pl unger conprises a flange. An optional.feature of the device conprises a
cartridge or tube, said cartridge or tube 20 conprising a distal end, said
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e.g., towardehrecaiigp e septosaipkurigerend of the needle. Said cartridge
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or tube, théH*WR8n the sleeve is pressed against the subject the sleeve
retracts into the housing thereby exposing the distal end of the needle
and al | Wi nde tah&rtess embodimentothe tdesica @onptsds . RAORIHIANSKE RBicE UHIBE! the

movement of the plunger into the housing. In a stiil further émbodiment the device
comprises a removable cap which covers the sleeve. In yet a stili 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 cariridge 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, e.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




Thereafter, when the plunger tip at the proxinmal end of the cartridge or
tube is urged into 10 the cartridge or tube, i.e., toward the distal end of
the cartridge or tube, the drug conposition is urged fromthe cartridge or
tube through the needle and into the subject. According to a particul ar
variant of this invention, the cartridge or tube further conprises a
proxi mal conpartnent | ocated toward the proximal end of the cartridge or
tube and a distal conpartnent |ocated toward the distal end of the
cartridge or tube, wherein the 15 proximal conpartnment and the distal
conpartment are separated by a plunger. In this variant said proxinal
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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 comprises a septum cap or seal to
close the distal end and a septum plunger to 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




5 conposition prior to injection. The device can further include a
cartridge or tube |l ocking neans 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. The proximal end of the housing may have a fl ange
and the plunger may also have a flange. 10 In still another enbodi ment of
the injection device the housing conprises the . reservoir and the holl ow
needle is affixed to the distal end of the reservoir and extends only

| ongi tudi nally outside said reservoir. Ahousing or protection sleeve is
configured on the plunger and is arranged to slide around the reservoir.

The deeers IM&nEﬁl&tﬁﬁgﬂ %é.l COVGI’S Salmg[sslgl 8861:[ Ee%&PPq rgéﬁdf g?m

the reservoir r housrn ervorr
the injecti o‘f?l"{pﬁ ﬁ‘%?ljﬂj'g‘r“ the sepbim, élﬂs?qlé‘?ﬂtflﬁ%epb%ﬂwfhousr ng, e.g., by
the proximal_end of the reservoir, and the plunger slides into said plunger
housi ng t helepijt @nqﬂmwodh@nblthﬂgm@mm fuhe tontgioy erliquie andaddre . dr@g
further obj &fb&np@ﬁmbxﬂewhéﬂéﬁtﬂé Iderace % H&r*%nai 96 LofBink %@%hﬂnaﬂeﬁr' C@g

Si

i nj ecting Ir% g qlso i.d conpo ion into a subject

conpri sing: A Fe¥ ?%@WF ﬂH@?ﬁﬁna 20 proximal and distal end, said drstal
end bei ng caonf |c§ured to contain a li gur d or sem -solid conposition; a

hol | ow need| B desice caliuther inglad g drul lotkag memhs 6f inhibét themevenaint and
ext endi ng |0¢i§hd¢ﬁ16§ébﬁftu%&héjlﬁ)u§ bk g eﬁer&e'calm@emﬂiagﬁas@e%ﬁ%lﬂ.%& 40

slide mnthr e reservor er arranged to
retract after |nj e@{"; Eh P’f?f{ﬁn en PI{J é’P%E‘% aV§I‘Jﬁ Fﬁn‘egﬁ PEEEEIEY t he
proxi mal enclwrhaypeflpegser voi r and arranged to 25 cover the pl unger, the
reservoir and the needle after injection; wherein the device is designed
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manner blf, egrvoilgd H%P@a‘]’f the djection dlee plhwager is rcleased 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.

D

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 fo

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




needl e has been protected. Unless otherw se defined, all technical and
scientific terns used herein have the .same neaning as comonly understood
by one of ordinary skill in the art to which this 5 invention bel ongs

Al t hough nmethods and materials simlar or equivalent to those described
herein can be used in the practice or testing of the present invention, the
preferred nethods and materials are descri bed below. Al publications,
patents, patent applications, and other references nentioned herein are
incorporated by reference in their entigety. In case of conflict, the
present specification, including'definitions will control. 10 In addition,
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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 info 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 11 is a partial cross-sectional view of the cartridge injection device
of FIG 10 during use after plunger setting. 5 FIG 12 is a
cross-sectional view of the cartridge injection device with the needle
injected into a subject. FIG 13 is a partial cross-sectional view of the
cartridge injection device being withdrawn fromthe subject with a drug
conposition renmaining in the subject. FIG 14 is a partial cross-sectional
view of the cartridge injection device following 1o conplete wthdrawal of
the needle fromthe subject. FIG 15 is 4 cross-section of the injection
device through line 6-6 in FIG 8 FIG 16 is a cross-section of a

cartridge c ajnin uid, aQ soli.d conposition. FIG 17 is a
¢ross-sect i gﬂ&mw%? ag‘atf’?srﬁe Bﬁ‘f’ enﬁ*f'adgq ’&iﬁrgg‘ma‘llﬁi“a @ﬂﬁcﬁ geping usg7 A
prior to relicrwnnestion 06the ¢Bidgafottbe needleydration. FIG 18 is a
cross-section of the housing with the two options or the cartridge (right)

and the tulRG(iefi§ ). paﬁaﬁcro%@sdcﬁoxat G1e 8f 82 CdaltAleOfnjebfitn Béttt% &ofticaipi ng a

liquid and r eore and after rehydratlon 20 FIG 20 is a
Cross-secti ?H%?"és%aﬁ?@ ?gﬁlg of FIG 10 in a case where tube containing

a liquid ang a dry drug hefore and after rehydration. FIG21 is a
cross- sect i ¢hOvi%iasrosgsectianal yiswio fithy cagifgsrinietiondevipe wish theacedieinidtted 22 i s
a cross-sectinionabibjgstew of the reservoir injection device after drug
conposition injecti on 25 FIG 23 is a cross-sectional view of the reser voi r

i nj ection dem}cet L@l agsscsemahat&%w{ b SLAHBL m?Jch&tb@egB:@%%lng

subj ect . I L D SCRI, I eveo e art
can, based el i taldBLf’g‘i?g’é‘Bmﬂ%"r’éfnlarm%WFhefE ie¢the present |nvent| on
toits full est extent. The follow ng specific enbodinents are, therefore,
to be const Aligd14ds r@eP@ilﬁ)l drpgswectionali view efnitie mattridgeninjetiun, 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.




FIG 1 shows injection device 1 including housing 10, having a proxi mal end
and a distal 5 end 14a, 14b. The distal end of the housing 10 has two

hol es 40a and 40b partially separating the two parts 14a and 14b of said
distal end (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
such as glass, plastic, netal, and the like. The needle 12 is holl ow and
doubl e- ended, wherein its distal end, remaining outside housing 10, has a
poi nt capable of 10 piercing the skin of7-a subject, and its proxi mal end,
remai ning within housing 10, is capable of piercing septum plunger 16. On

the proxi mal end of housing 10 i]@EﬂAﬁ‘bﬁBg@w assi st in renoval of
device 1 fromthe subject followng T njectromn. sl eeve 22 surrounds needl e
12 so that ng | . V. exposed to the environnent.  untijl used.
Sl eeve 22 ha %ﬁg@ﬁ%ﬁ%ﬁgglﬁétﬂ%gg%gﬁgoﬁl n%s‘?ripgo‘P Eﬁatjﬁre(%é‘@h?q G 7;
sl ot 15 45p"f Presant: wEcigaktoots fublestsextant eThm bllowinghsmecifiotenshodinments Fee t wo

parts 1l4a aniteréfpe, of bd hastetict boameRRAIlaAHF<D hitEtht Mhid@di al |y ext endi ng
connecting nenbers 42a and 42b (see FIG 6). ConnecCting nenbers 42a and

42b, respectg féSt: : : and . 45b in sleeve, 22 whjle

sl eeve 2F2) sllfmgu]%oﬁﬁolh h ‘?{‘t}feg%ggb%@%hz’g%m% Mﬁgmgﬁamf@?ﬁg?%@fé@%an be
made of Ssuit I’;Sﬁ“r 45- i @d ofsthe housingnf his tvepl heles 4 ast #@ patialt he

I L ke. | _Steal ?fepam@th' e B pone 14pani 14y ol?-?ai@iflisﬁzlzﬁﬂ\(% dt sbéh ith?._t@! Neélsz
sterili of; Vie rom unintention .
retracti %g ilrsu 0 qﬂ%‘ﬁ‘g ﬂp%geﬂlig ofﬁfg'éﬁ%;]e@b?eeshomg &ﬁaan%ﬂnap#lf@p ‘%8“%"1?{}‘/’8& I on.
Seal 24 can BY¥cHA Jechs glassiplestigemetal, and the like The needis 12 s loilowand dobbleh i s
easily Fenetenaecbdvhdnain reedlstel did, @lwidim@gz igﬂisﬂﬁtﬁ%oﬁﬁn%&o,shﬁi 4 3bint %ﬁ;kabfeaaf a: SO
cover ‘sl gfs . v to further protgct the sterilit
of needl g)t 12‘?l %ﬂg?ge mélgﬁu(}rg%eé:dbﬁgt,’ %%%%ggor%aaw?flhfeﬁmﬂfﬂ?éwgnﬂﬂmﬁ“ﬁ&%ubees a Y
bore 26, in SRAMEHhORENg sqpfum pRigger 16y Op thet pyord mblsand wé housingids e iflapggesafot um

pl unger 16. tAasistit Wmovalofdeviced frdin the QIPES dlioWngdRictifoni SOl ated in housing
10 between the septum plunger 16 and the plunger tip 30, attached to

pl unger 29. SepburmRLHBIRS nddi | SRULS PRI
non-rigid, soljd er ?‘%ﬁgugﬁ _ag?%wg%ra?e 1%6??%&%1%%‘8??? fo %ﬁamf“f?ﬂeflke,
whi ch al | ows™ %‘Hﬁkiﬂe gt longitudinal it Age pnd 439 Admetits lengfuseaiCh Tnsibousi ng
10 but sta | 145/ras ort thie back of the sleeve and is thus not shown). The two parts 14a and 145 of the

distal end are joined by radially extending connecting members 424 and 425 (see FIG. 6).

Connecting members 42¢ and 425, respectively, slide through slots 45 and 455 in sleeve

22, while sleeve 22 slides through holes 40a 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 sieeve 22 to maintain the sterility of needle 12 and prevent sleeve 22

from unintentionally retracting into housing 10 through holes 40 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 454 and 456 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

resis 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 rubbet, polybromobutyl, and the like, which allows

' septum plunger 16 and plunger tip 30 to slide within housing 10 but stili maintain




sufficient friction wwth 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 into housing 10, and the distal
end of plunger 29 has a longitudinal bore 27 to 5 receive needle 12
follow ng injection of conmposition 20 out and through needle 12. Pl unger
29 can be nmade froma suitably rigid nmaterial, such as glass, netal

plastic, and the like. A .renovable |ock 25 may be placed between fl ange 18
and flange 28 to inhibit further depression of plunger 29 into housing 10
after activation of the device 1, i.e. after the housing 10 is filled with
a drug conposiffidient frictibnt With filicodineBbidenef Businge10eLtae chpdidt 86 GRehid hr ough
septun1p|ung§£m%_1&A renovabl e cap 21 can al so be used to protect both
needl e 12 and sléeve 22 prior to use. Both cap 21 and | ock 25 can be nade

from suitabl rigid erial such as plastic, netal, rubber, and the |ike.
FIG 2 -shomsi(llfe?ff’%@a&g%aé]@{@flﬁg%ﬂ @ emp flangee b, tq)pssist ény therdeprendeos phg 10
to activate pluegei 2®into lmmsihig 10,08 the\tieal epd uhplenige? 39 has ARpsRAERNLoRRYRYEr tip
30, conposi ty : ISP d towards .t,he
Guve2oedfiNth, AoRER! %;pcﬁéyn B8 BbpaRiRh 2 L APhECRIGRIBEYR 150

di stal end hou 'g‘%[lo.ﬁgetu p | erc .

needl e 12. ASUSF 2% be t%r%sm Ierigid spatariah gueh alass, mstploplestic, aed
conposi ti on Blikdevicomviblié kachGWn}m baplaed bm&@cﬂ@galﬁ ancl—ﬁ@ﬂ"gﬁ%,t% ‘ﬂihillait
contacting bgide . L i bits,.t urt her, di spl acenment
of conposition 561@#1?%%%%‘%%@%& 251%9?1 gu‘%%%m %H%igc V%ﬁl?no‘%tﬁ%deé%‘iei]\’/é‘f'i F of
device 1, i.%8¢ hewsipgotdh i 2‘6& asdmyg (corppepition Fnd|the poXinesd ¢h of the nsedle lipck 25
i nhi bi t siGi grietédhnugh elpems plunfer A6/ eGhdvabie caP21 Bnal@ b \BEEHFordRet ol G 3

h devi ' Lnh 3 f
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being treateq, . I.C . 1

retracted i i®d KalEpsychuas plastie,mstalublsr.ead dgdikand 40b, by the force of

pressure agai nst skin 32. Needle 12 passes through sleeve 22 at opening

23. As show¥IGn2estitves deRich dswipesie phape®9tias dughpredsedindR howding 1025 dotiite

subcut aneouSidvRY &ras Miiovls! Fheft pRESUSEUS phecs 5

r enmoved gsndﬁ*l)un r 29 has Eégn deaﬁ_r e%slg%Séd’ | c%&r%v‘*é‘g%p Oﬁb@%?o?%&go

toward septu it ]fg"” e fiselpsenyiowatfisibe distpl endnfieusing Hh Seprummlenger 16

subcut aneousis pryeed aBlore R6 by géedieck2d Ae aT&ultQhe proxing @ad bf AcedRU2Nasxposed
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 needle 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 at opening 23. As shown, needle 12 has penetrated through skin 32 into
25  the subcutaneous layer 34. |

FIG. 4 shows device I 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 subcutancous 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
simultancously 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




been injected and plunger tip 30 rests agai nst septum plunger 16, housing
10 is noved 30 away from skin 32 by exerting pressure agai nst the | ower
part of the flange 28 while sinultaneously exerting oppositing pressure on
flange 18 of plunger 29. This relative novenent of the plunger 29 and
housi ng 10 causes plunger tip 30 to force septum plunger 16 agai nst sleeve
22 as both plunger tip 30 and septum plunger 16 slide towards parts l1l4a
and 14b of the distal end of housing 10, which in turn forces sleeve 22 out
of housing 10 through holes 40a and 40k, As plunger tip 30 and septum

pl unger 16 are aned toward distal end of housing 10, needl e 12 penetrates

septun1p|un un 5 tip 30, and enters bore 27 in plunger 29.

FIG 5 s hovvg’ ‘r‘f@efd’rﬁe f?S‘? V6 ﬁ Rlmesrtipndtand senipm piungey Keslide sovardy | y

covering neanltteMd&d mrqfahe amtamaoafnmsamgm iwhidhhia tﬁmﬁﬁﬁé@ﬂ&QQQZ loayer of

the patient.g | I r end: of eedle 12
iﬁ‘ t]ﬁ’bﬁé:h RSlesS 86 and EbbF A%éplénr%; Bg 38724 S% 1% E

has been pushed hro(aj ({)Oum p un Funger P&hai ns
in bore 27 droVsH iforsing, 19, geadie L pancheles seniva plwgsmﬂ«i;fphmg@ 1 at

6-6. FIG5 6tqhﬂMmmhmkmsh#@ﬁ?Ewmmmgﬂns housi ng 10. Radi ally extending
connecti ng nmenbers 42a and 42b extend through slots 45a and 45b,

respectivel MEIG! Ss1EARREGHe PAIP V\%ﬁra%%o%g%x?ézm%l béi?%u?g'a enh'gﬁé’ég? 12 i's

fixed to ceg@g art j] he di eeve can

through hol €% 48P G Raigs Tepesbpanesis st A SERatien & wosods sy ng
sl ots 45a ard Fi5($, eFvoiimalmnt of hepdle 12Uas bmukheﬂﬁhdugh geptaid pluePOShde t o
sl ot 45a on g ,m%epﬁmana&ggmggm%%f%g% opening 23. Radially

ext endi ng connectlng menbers 42a and respectlvely, slide through slots
45a and 45b.Fl hows ..a caktri i ce | ud

housi ng beo hFa%él hgjs FrERTHamal yigy o ggﬁ;ﬁ (lc'él lsig}ng.s hﬂ‘F%?éﬂ &@Lﬂ&ﬁn

housi ng 10 Hwysieg 19.adiallyrtending canmpefing memberp42a tb 42iobxend thitmghiskbts 40D,
partially sersaraﬁa 488 rdRottvesy, RAGded pakd P4l Ay AL i1 BRSNCSRE T b F1 G

15) . hbedle ttac nd. Th u i can made
froma suitdl q?e&%al %h@?ll i%w‘ﬁ |SiEE¥e 2258 g%ﬁqugb ples 40qand, e
l'i ke. The né@él e 12 is holl ow and doubl e- ended,
15 FIG. 7 shows an isolated sleeve 22 having slots 452 and 45b (45b is not shown but
positioned directly opposite to slot 45a on the other side of sleeve 22) and opening 23.

Radially extending connectmg members 42a and 425, respectively, slide through slots
45q and 455.

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

The distal end of housing 10 has at least one hole and for example two holes, 40a and
400, 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 mads 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




25 wherein its distal end, remaining outside housing 10, has a point
capabl e of piercing the skin of a subject, and its proxi mal end remnaining
wi thin housing 10 is capable of piercing septumcap 17 and septum pl unger
30 of the cartridge or tube 11. On the proximal end of housing 10 is a
flange 28 to assist in injection. The renoval of device 1 fromthe subject
followng 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
environnment until used. Sleeve 22 has g§_|east one |ongitudinal slot along
its length, and for exanple -10 two, 45a and 45b (see FIG 15). The two

arts of th Ol radi a ext endi ng connecti ng
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pl astic Ssheaesteriahsyshas ghass, plagicambtatpndafiediieal or a bag which is easily
penetrated by needle 12 during injection. Asim I ar seal can al so cover

the sl eeve 22séad28 l(ﬁ&tf‘sﬁbwﬂf & a6l Ileca%tl?er hhdel o tﬁﬁtengleg 332%13335{] Sept um

pl unger 16, thin hou nin ore
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or seni - sol iigjectioanfysinilar senl 280 il ¢oved the sldevier22ttd Burthat protedoihe tdrilag tofRN

sept um pl ungeédidfz.and plunger tip 30. Septum plunger 16 and plunger tip 30
may be made of non-rigid solid material such as rubber, polybronobutyl, or

he ik 0 t.0 artridge 11 but
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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 info 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

20 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 18 after activation of device 1,
ie, after the housing 10 is filled with a tube or a cartridge and the proxunal 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 2 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




nmetal and the like. A renovable |ock 25 may be placed between flange 18 and
flange 28 to inhibit the further depression of plunger 29 into housing 10
after activation of device 1, 1i.e. after the housing 10 is filled with a
tube or a cartridge and the proximal end of the needle is pierced through
septumcap 17. 25 A renovable cap 21 can also be used to protect both
needl e 12 and sl eeve 22 prior to use. Both cap 21 and | ock 25 can be made
fromsuitably rigid material such as plastic, nmetal, rubber, and the |ike
Septum cap 17 on distal end of cartridgg;11 is sealed e.g., wth a netal
ring (not shown). A liquid or sem - SO|Id conposition 20 is isolated in
cartridge or_tube _ﬁ bet ween & g 30 septum cap 17 and the plunger tip 30,
which will HFES§EELR 88“%"8@3& gethe sytrdge er whese g1 by pushingwighthe thvaehe(ser  t ube
11 can be cdilfet®ed to the proxi mal ‘end of needle 12 by applying -11
pressure to the proximal end of the cartridge or tube, e.g., by pushing

wth the t hug@tuﬁﬁ@ 171 d pliﬁl)ger t1p ¢ty g%qﬁae%} gtgggﬁl)lgagg{l Sh%}ﬁ%g:iﬁﬁgéay be

V\nzflghogl |ng "??%"&’i‘“rgaﬁ’g“ i Séﬁ@e i‘t‘%I n‘a ReIge aﬁwp qappl73end and

al | ows plmngf&mngpmp@ban@albmsmaaipaaﬂty shdetshﬂablywithjmﬁgﬁdgérorhthbal 11. FIG 9
shows, during use of device 1, the introduction of cartrldge or tube 11

into the hal6i Mghdks, dikify uskDofsdbins 1t B iGERREEI &rba%d b@@fu% ¢lbe 11
on needle 13 h?f%“@h septumcap 17. to FIG 11 shoms enent 0 plunger

29 on pl unger 0. FIG 12 shows injection of needle 12 with retraction
of sl eeve 23, Gnio housing 10. FIG 13 shows injection of conposition 20
into the tidatell shays the conmgction nfisadtidss jonfgherl] dnl nedle 128hmngh sdpbmotiper
fingers on HGusing flange 28. FIG 14 shows renpval of the device fromthe
subject follow ng injection, where 15 cartridge or tube 11 urges sl eeve 22

f rom hougi n@;@qlaghgwgget@&ﬁgﬁgfﬁ{%lg@p@ ofﬁﬁﬁégﬂﬁ%.l y, renoves needle 12 from

body tissue.
FIG. 12 shows injection of needle 12 with retraction of sleeve 22 into housing 10.

FIG. 13 shows injection of composition 20 into the tissue, e.g., using thumb on plhunger
flange 18 and the other fingers 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 paﬂ 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
teleasable lock 50. The liquid part of the composition 20B is loaded in cartridge or tube
25 - 11 between two septum plunger 30A and sepium 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




FIG 15 shows a cross-section, through Iine 6-6 shown in FIG 8, of distal
end 14b of housing 10 with two apertures or holes 40a and 40b through

whi ch slots 45a and 45b of sleeve 22 slide. Two connecting nenbers 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 conposition 20 between
septumcap 17 and plunger tip 30. FIG 17A shows a cartridge or tube 11
used in the housing 10 of device 1 withla rel easable | ock 50. The liquid
part of the conposition 20B is |oaded in cartridge or tube 25 - 11 between

two septum [20Angdsadd A gndeepictiin, th Uﬂﬁﬁffge 3P Bibe I DEHELD SAGE ?luﬁ@éﬂ"\shﬁ

pl aced 'ntoaﬁéﬁéppuhﬁgﬁaﬁ tube 11 just before by-pass 51. Septum plunger 30B
is locked with'the I"'ock 50 in contact with cartridge or tube 11. The solid
part of the I.tion -t‘éFZOA I s | gaded, e.g., under vacuum.in cartridge
or tube 11 E@@U@gs@é’afﬁ}m QREwF 1%8%%H@§%Wﬁpfﬁlﬂrelﬁsale bziBS&hows
cartridge orfheshmpssitiof 26 iCprefatdl bf pesageesioaliqall gahieriad eaembiien 208K 50.
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conposition 20 SGt%PoSgE tﬁgw%l-‘% SsS %‘l%ﬁ l]f)lt‘]‘t he solid part under vacuum
FIG 18 shoxﬁ dﬁ/i C%fﬁl\MtR t"ﬁf tube option 11A or the cartridge option 11B
present ed Wl?h PRW dsyice § AFiththe Hibe oR opthe eprgidge pption B pigsanted 10 can
be the same Withrth)dudh chaspher emangerhént of FIQ. 1B) ThBshwing 10 eaDbathe eimd Rk Ba@abl e

| ock 50, tubetidnkAl1DA g C e eed| e
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rehydr at i onﬁ?nsmfgglc ’?’gﬁfegé’nd’@‘ﬁg&%gﬂ“‘i‘@ fepiam qap by Afferenoyalyefareleatsblel | A or
cartri dgé 11®kddn thsachydetionliy reclized@s idedribal iG] &7 S2FIGT h}g aBd wibgaA AR 1S
attached t 0 caft@diple UITRP e}g,%, | pl.agtq LSy.per e FI 19
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njegiondt eerfogmefii ng | ock 50 on FIG 12A, tube
11A cannot be introduced is into the housing deep enough to introduce
needl e 12 t KFeufrshewpifomnubaplA ths whylrtie predess dbdokibeRinl Bias alperiboek 150 al so

mai nt ai ns plem@eig BOOSHBERE rdniirlodsoRAsHTcO 2495 1R &880t be introduced
15 into the housing deep encugh 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 introdaction by removing lock 50, the composition 20 is
20 prepared by mixing the solid part 20A and the liquid patt 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 52 which corresponds to distal
25 end of housing 10 in the way sleeve 22 is affixed to it.

This independent support $2.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. 20A, 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.




vacuumin the solid part of the conposition 20A. After renoving | ock 50 on
FIG. 1211, tube 11A can be introduced int-o the housing to introduce needl e
12 through septumcap 17 into the tube 11A. Before this introduction by
renoving | ock 50, the conposition 20 is 20 prepared by m xing the solid
part 20A and the liquid part 20B due to the rehydration obtained by the
vacuum of the chanber containing solid part 20A. FIG 20 shows 2 possible
variations in the arrangenment 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 5l which
corresponds g, 908 kRdws | I.N.: eeve. 22 .is.affi xed
toit. Thi s;’ r}gegﬁrhdentgggfgg}t?ﬁ% . t:{gﬁr? eégédr?nelé: g%&@é’eﬁ"‘lgu%eﬁlgnjefﬁ?nés. g.,
like a pen OFCERE Y RPEnE Mook displaesent of earidemer fubg e This allpys g ewi ng
ont 0 housi nghiead tf heea staadadd enclfhdithe ddviderto $e adaptddunodiglotine BtitgCRARridde | N
FIG 20A, thepbpapmpl ifdeidhe device fromthe subject follow ng injection is
obtained by ™ 30 sleéve™22 as in FIG 8 due to the displacenent of cartridge
or tube . w34 FLG  20B shows, anot her, al ternative where the extension of
sl eeve 2 fqléf'zfﬁlj"oé’@tlpﬁﬁéqr’sg\ésv’rcﬁgi’ pefuding gessroirsh0s heying a distehend 144 a3l sacenent
of cartri dgererimalgel 14h. Thei woxiiabwsl ohihe rederveidl(t Basbigvoahdidsadtdasd 40 and
the devi ce lanftel alapiasleRnaaty #hbose i i) Mol o s e PR BluuSY | N0°

injector. 5 FI shgws “i njectiqn device 1, j1nclu res rGoIr

having a di s@%&"‘é‘ﬁé“‘i‘n gt Wgaﬁ Hatle Teore a parRblyrAgid pysiaarchetseless, t he
reservoir 1@lastie, metel, tiothe Ske (ke anallledhis haliep hebsitgle-opid atisMe e Baerpt ar s
22a and @2b.1oNaaod able PPl chlol t a6 ' I 4a. .
Reservoir 1Q, can g%ér%de fr%%&%%%sﬁﬁgﬁgoﬁegﬁx%ﬁgﬁ% ééS, lggéssas,
plastic, metiPEs &P DAKEE ¢ e an pliptif shapce Whishjassitty, Ppplunesr sromemet am dhed

out si de t he fessswoinasidrerzOval Of dévide Tafromphesibiot a ektepyiar of sh@vé B falowingo! a
subj ect. On jhBgidar oxi nal end of housing is a flange 28 having, e.g., an
el liptic shape, which assists both plunger novenent in the reservoir and

removal of 48 Smbodin@i b8 eSS Ghnpfh ST WO made s sufaety el "

15 material such as metal, glass, plastic, or the like. The plunger housing 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 anid 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 simultaneous
depression of plunger housing 22 around reservoir 10 due to the removable lock B3 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 2.8 of plunger housing 22. This
relative movement of the plunger-housing 22 and reservoir 10 causes plunger 29 to be




In this enbodi ment the sleeve 22 conprises a plunger housing nade of a
suitably rigid 15 material such as netal, glass, plastic, or the like. The
pl unger housing 22 surrounds plunger 29 so that when plunger 29 slides into
reservoir 10, plunger housing 22 slides around reservoir 10. Plunger
housi ng 22 has |ongitudinal slots (not shown) and arnms 22a and 22b al ong
its length. Arns 22a and 22b pass through hol es 40a and 40b respectively

in the proximal end 14b. 20 The proxi nal end of plunger 29 is covered by

pl unger .housing 22 up to a flange 18. KRhange 18 assists depression of

pl unger 29 into reservoir 10 along with sinultaneous depression of plunger

housi ng 22 rvoit, 10 t.0 e renovabl e | ock 53 or connection
means with Sfegelrégece&ré%?%({v%bl%%’ﬁ]ﬁggﬁueh%ﬁ@ﬁﬂﬁ%g‘ﬁg? Teleass mechaim QRIFSEEOIL as
depi cted i n mogima endkéh, ahdh plangen honsimslidesarberiestepieHsad dydle 23, whidhger

housi ng 22 t henePitgdshe@nd 126ht 6PMeSdd digh from reservoir 10 through needl e
12. Once conposition has been injected plunger 29 rests against the bottom

or distal e f N ' i s al.so. conpl et el overed .b | unger
housi ng 22. nggégﬁgﬁfieﬁegzﬁlgn%%@éﬁ efﬂ?mg%ﬁteiaﬂ BUPES H%%%g Si '?e

by exertihg pteeRgreeervoiyl] #dmeedel2. oner part of the flange on proxi mal end
14b of the reservoir 10 while 30 sinultaneously exerting opposing pressure

on flange 18Flehgepl8ingequipyedsiity nans #6)ite sédbadlptinallp i BRMibI] thhgﬂu@eiﬂ'nger

housi ng 22 afgisin@38 o4& e 393550 1%&%%;«129 to be -14 released from

R J(Jj : . |
renovabl e | ock 33 due to é% %I ng gui g and rel ease nechani smon reservoir

proxi mal end.l4b an ] unger . housi ng scLi des around r eser'voir 10 and needl e
12, which i TORRISEH s it o % reld ompysiiop comaisinge cimg (Thexus b
needl e 12 f utanypositionap asnbed mynintghepably eftteimppasintealgdmplistneess HDysieg 22 5
coveri ngid esgempi-dolid OF@ &R e I [ i p with neans 46 to
secure, opti nal.clgg Lrr ersfl% %h _"%‘Efe“%l%%g? e’o%,&g@é{e’zg%goﬁ%% ?rhaes?}gZdl e 12
has been prot&ct ?nt-%%ﬁg‘ip P ghswigble drugs [inclisieqe. &y inguliiesnd heparind Fenfpesi ti on
cont ai ni ng awhichgre Mietabileliy lnkids cvarpasixtdnanl gRiodart the, arylighdnchpaky e of
bei ng par ent &ugeh/b Aol e B¢ ckbtRrs! il fouling 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 190, 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.




10 a sem -solid. For exanple, the drug can be a vaccine, a peptide, a
protein, or a small chem cal entity. Exanples of suitable drugs include,
e.g., insulin and heparin. For drugs which are not stable in |Iiquids over
an extended period of tine, the liquid and the dry drug can be stored in
separate chanbers within housing 10. The device can be configured such
that the liquid and the dry drug are conbi ned together just prior to
injection. 15 For exanple, the chanber 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 filmthat can be punctured, e.g. by
pressure of the plunger 29 on thé plunger tip 30, or a puncturing neans.
Alternatively, the two parts of the chanber can be separated by a noving
wal | or septum In this case, tQrHEREMBOMENTSElI part of the chanber
above the noving wall or 20 septumcontains the liquid portion of the
conposition, t he, di st rt .of, the chanber contains the solid, e.g.,
powder, por it %398? u’i’dﬁéstoc?gﬁ%ﬁ 5\%’# 8¢ invApEen Bas hege flespbeddn gerjenstion with theousi ng
10, it appl i@@gﬁd léwupjgmt Benodd) lﬂ@efordgiﬁblg%sai‘]ﬁomﬁsl ng@aa?]d bilRGrAP Bhd 8St |
pressure t QinkiPficlsbdpdiof tRQphd i Lt Ihis, ingurn, applies
pressure on ‘}q@%{gpv{?g se%%d%gd%fgﬁﬁssf ﬁ??%%’%g%Tﬁs"ﬁ%%&ﬁcgﬁnﬁéﬁi on.
The housing 1S ¢C ﬁfaﬁ%?ed with a liquid 25 bypass (e.g., a bul ge 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 noving
septum reaches a specific |ocation, the bypass allows the liquid to pass
fromthe top or proxinmal part of the chanber into the |lower or distal part
of the chanber 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. -15 OTHER EMBODI MENTS It is to be
under st-ood that while the invention has been described in conjunction with
the detailed description thereof, the foregoing description is intended to
illustrate and not |imt the scope of the appended clainms. O her aspects,
advant ages, and nodifications are wthin the clains.




-16- CLAIMS 1. An injection device for injecting a liquid or semsolid
conposition into a subject, the device conprising: a reservoir having a
proxi mal end and a distal end, said distal end being configured to contain
a liquid or sem-solid conposition; a hollow needl e, 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
housi ng configured to cover said plui er, said reservoir and said needle
after injection; wherein the device i's configured such that when the
pl unger housing is urged around the reservoir, the plunger is urged into
the reservoir, and the conposition gpapyiged fromthe reservoir through the
needle and into the subject. 2. The device of claim| wherein said plunger
housing is rel easably connected to said plunger and wherein said plunger
housi ng. As in§Riidd @M thr trfecBECARfuidSRIsémitda chihpositidR intenghbett, dadeligl unger. 3.
The device.of claim2, wherein said plunger housing is fixedly attached to
sai d prIPHHE end of said reservoir after covering said needle.

a reservoir having a proximal end and a 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; and

a plunger housing connected to said plunger, said plunger housing configured to cover 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.

2. The device of claim 1 wherein said plunger housing is releasably connected to said plunger and

wherein said plunger housing is configured to accept said the proximal end of said plunger.

3. The device of claim 2, wherein said plunger housing is fixedly attached to said proximal end of said

reservoir after covering said needle.




