;1" #Se3ew' Aw 1 ; =p>@ @ Al Device for reconstituting a therapeutic solution,
suspensi on or dispersion A subject of the present inventi omwmmwmmwi mm for
't he ext enporaneous preparation of a solution, a suspension m Ei on,
for exanple injectable fornulations preferably 5 according to .gsso«

vacuum based reconstituti on procedure called VAC ( "Vacuum Aut omatic
Control ' s whilleylgedor reconstifuting atherapeutic solution. suspension-ox dispersion  cat j on
No. 96/06886. A subject of the present invention is also a preparation and
packagi ng process of said fornulations in said devices according to which

t he reser Vopubjest of tecprelsut imwrentiwris aidevieg foritbe seingopaesusgirersaatibnfafranul at i on
w Il then be .sealed on.the pi.ston 10.side reventi its.injecti or its
rel ease aft @Flo?’e%%%gfrfsf% ?ro%:qlsﬁﬁtrﬁlt‘}? Oﬁﬁx?%pl?H@eftﬁb}gg&%‘ﬂ?h%é’r%évgge i's
pref er gbl wcetg@itlgaso e ARV IGR-basedMibdoRsuiian t protedure dafledUVAD QMViGmum
vacuum packed and another is constituted by the |iquid gart of the final

pr epar at i atioregicnCentrelfevhisd; is ghtysuhiesd of theaprsaions French ANPliEdian ng part
15 of sai I I i i y. Qf e, nore
o corn OISR R AORLARSHL BB HAL B 1an  brrbl e B

pr ef er abl eravesevksaid hahspaivnalit saitl desepasa@balind e whithtthé vastveir ofhsaiddevi ce

and the process whi.ch e g, subj ect of the present 20 ipventjon are nore
parti cul ardleylcﬁss%‘}n@m‘inﬁ%%@?@a%_éofﬁlq/\ﬁ}r%‘l'}ﬂﬂﬁg"‘6 tigenglpe ¥4 ed oudhe Pistfent s i s
in nongl i %Hegplfe%rmn%ﬂg_iﬁj@&ﬁ&%r itstelehQ@Urdr fRbMtintdbnPar ticular, they can be
applied to any |lyophiliZate of injectable solutions, to a powder or any
ot her vacuum packed solid forns such that they can form after
rgconstitution, a ljiquid, . .a | .or. an injectabl aste-like form 25 By way
 exarp! essprng o e thysnPp e §VieRd MEBFEIALE B7% BRSS FivbRE PG wit hout
this bei ngflthd tdritulationh R/Elc_tfuﬁ%ﬁz_i&e& An@ bhéthePRToh& tBred MY the bRt € Can
take the injectable forns in ich one part is in dry or solid formand
anot her cdéhsfipalpreparatinn, cadueiothpm; heing packedin @ lsepargo rovorveiplosvingaayt t he
sol i dlﬁartO \é\%ihlde{,i@egener al contain the active ingredient and can be a
| yophi (ljc ormand the injection vehicle can be an aqueous preparation

awa eSO P

ize
intended to hydrate the dry formbefore injection. The aimis then to
reconsti tute a sol.ution or a suspension or even an injectabl e dispersion.

-2 Thi's tyPeNBRPUHS QEPAEATIENS BRdn BYSWHY BeSHIRY mee R HalisBnihe cate hi ch
par 11 oul 2 e rop s, SR Lo Rk Uscth Tk el M e B o Bpblsnes i
t he |iqui dhe constituents. The device and the process which are a subject of the present
20 invention are more particularly useful in the cases in which one part of said
constituents is in non-liquid form and another in liquid form. In particular, they can be
applied to any lyophilizate of injectable solutions, to a powder or any other vacuum-
. packed solid forms such that they can form, after reconstitution, a liquid, a gel or an

injectable paste-like form.

25
By way of example of a form illustrating the usefulness of this invention, without this
being limitative with regard to other possible applications, we can take the injectable
forms in which one part is in dry or solid form and another constitutes the liquid
injection vehicle.

30

More precisely, the solid part will in general contain the active ingredient and can be a
lyophilized form and the injection vehicle can be an aqueous preparation intended to
hydrate the dry form before injection. The aim is then to reconstitute a solution or a

suspension or even an injectable dispersion.

T
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m xture can be nentioned. Al though such a separate solid-liquid packaging
allows the inprovenent of certain points, such as for exanple the
'preservation of the formulation over t?me at a tenperature conpatible with
its transport and storage, the fact remains that it is an arrangenent which
poses nunerous specific problenms 10 associated in particular with the

exi stence of two sub-systens. The traditional solution for this type of
prepar ati opp;d éfp& QfRettaBle ! Bfin 30 WidksBread YRR Mhd kSths! RF '%hic‘!ﬁ‘tlfé?_dré ubpadr at ed

at the time of use by transfer froma syringe injecting the I'iquid nmedi um
by neans a#ther theea hax¢dnlsarid & dve sgltknbive. st opper of the bottle. Once 15
hydrated, the fornmulation is generally recovered by the sane needle in said
syringe. This syringe can have been previously |oaded with liquid from an
anpoul 8 onn daftichbi, prebleh 6 stabiBtysy dongiatibiity b€ iy Corstitdend iwi thé liqhrt |1 qui d
phase of the m xture. This relatively conplicated operation sets the

const i t ut iYKtUES e3reb megfionedeAltboushisaeh & rerute solidbliquid packagingallowpie and
presents rj f t agjnat i ( tact W t 0 or the
Cser and (haiveltont 3, AR htRs R Bt clbblcr U BREELENOD Ut uie

t her ef or e fofmulitéiornt oweattimenit admpetasire cothpagblaiwith inotransporiratid deorady, ¢he
dependi ng on i nponder abl e paraneters such as the suitabili Practice of

Iy or
the oper atiBf: reg81 b iGih 2R AHRDESBEnt a@whi POses wmff%népeﬂﬁé Piodlemsi ce

have tber ek@ichitdiEiaparRviRlk QRACGhE Briden@l faWBlsubRystéfAR! i fy this preparation
and/or to reduce the risks. Certain solutions remain fairly close to the

standard procedure starting with packaging in several elenents and seeking

f the. risk bl his i.s Lcul h
L for CORRRRERLBIPTRE R o0 PR el b° s B OpE oo

bet ween t FermboWhick iahddiatd &\hé B bNugy B brahFerSTroMl 4 kyriddeeinjediineetd on and
recovery of the |liquid. For exanple, the Monovial device from Becton

Di cki nson ligpid/mgdiuppbe ey oBaneadie nsertasethranghithsstgpper of thegbattleuegh t hi s

h . o . o sonot in th
coregary qpufi. HdRyligy i Bt TREGANGENS off GRY MeatRin Ry pidE o' 511 "
in the eyckhiofyringe cphhavebent predbusiy thaded withfliquid frohdad Jnpoult loe afirstrar y

bottling of the solid for syngonpymous wWith a filljing and treatnment process
which is %Qﬁf%prowa@gsa% prs-fﬁﬁ&m?h@gihﬁalddahagw CEHtfvent . Of course,

there are other nore radically novel approaches to the device for
sinplifying this problemwhich in general involve a pre-filled packaging or
syringe. Hadvs ekadivplyesontplieated opgratien sidtg the coheituthie aidmérits oDt dommodatical

syringes which.are 10.qgeneral equi pped with deviations or a hy-pass where
The ol 1 dn Bt Sere e Sud PuRhls HRES o1t dedeebecil (8 cotach it i
reservoir neadlePBotHFae tHeigbLtind B¢ MEiYicAl pAYRIPTIR vRRGHRP oPiikicdsitNai Hypack
liqui-dry syringes or Vetter's Lyoject syringe can be nmentioned. In this

case, t he thaspiore of dheteptnent sadmipisierash ranpdinh nonincohsidereblendepehding ropdr at i on,
| move 1%#)8%%?#{1? B%a%gesékﬁ&lx'cﬁ Os e rsﬁﬁ%o?ﬁ'tg}orr] Ip%%ﬁlg(\f'\ﬁ% tlh.F (?H]éerlta J(ra syringe. 15

s el egan a € advantage ‘ectabl e el enents
to a single unitary device. In its basic version, this solution can pose
ri sks gf error .or incorrect . . .
2 A certain number of technical solutions for the device have therefore been developed

in an attempt to simplify this preparation and/or to reduce the risks.

Certain solutions remain fairly close to the standard procedure starting with packaging
in several elements and seeking only to reduce part of the risk or problem. This is in
30  particular the case for technical solutions in which an intermediate element is added
between the bottle and the syringe in order to simplify the injection and recovery of
the liquid. For example, the Monovial® device from Becton Dickinson or Vial-Mate®

from Baxter can be mentioned.




handling during the reconstitution operation; however, certain practised
irnprrovenents can allow these risks to be considerably reduced. 20 The nmain
drawback for the pharnaceutical industdy of such a device remains

associ ated with the packaging in one and the sane reservoir of two
constituents one of which s liquid_.and the other solid and which do not
usual | y hdviahoggh gpis apﬂr@aahhﬁrdkﬁ% figy ther eiermRatancoys PEPatAtispiand 28 0Pbn above
all when theysalibd £ ; ok d | t apack in
thi s case e SSutir SRRERALPPhRugine: by ARMisht AERAOR: A58 Et. f

bi - conpar teyen¢ fathe phameceutical h]kiestbyotpiﬁt Imciefyingtthe Ipringiry bottlirgeofighe soleh of t he
epar at e HOBE VPPNV s oEH {EaRTR SroE RGeS AR SEUBHR ¢ i ok
associ gt edndivhudikEeastingl duipmeand possi bility of contact between the two
parts of the reservoir through the nobile separator or piston. 1 -4 Faced
with this problem other approaches to the packaging in a single device
have been @t tc@ﬁ@é,eﬂw&é" A1 Gt E‘érﬁg%\}a@%l}g?‘o{éezéﬁéﬂ}g&h%% q?hth(éaﬁé\liged égrUt n

two truly separate reservolirs. I'S regard, the
pat ent appimpliflyingrthRGroMiEOwhicB 34 4endral mvplve caprekitll cdeprick it or wings.

descri bes device in which the solvent qr |liquid is packed in a cartridge
whi ch can I%é e%‘?‘é‘ﬁ%artgersﬁ’ﬁaﬁ Re cétéi (#Vd uﬁ%uo? QSTCOWH@T‘F‘S‘P‘HL) I vhigh @ can be

a | yoﬂgi | %ﬁélﬁﬂy eguipp .'tﬂgcfévia'ﬁoﬁs Bt 5"’%’%3 MeR {hielcintgl&itéese%&%‘? wiid ed

base. 10 e pistons called "obturators-pistons-valves™ are aracteristic
and i n parexist between Hbe ttwbepapissefothewdaimehrelersoig raan vimes déaetivategr By pasyi 0ff oni ng

ig | yophilizatjon, al synopynous, Wi t h dgad .vol u The devi ge i.s designed
@ be ful |e§}a‘_38’§e§-8?t88?5)‘8mf{iﬂr?s : kinla}“_r's‘/'iyn&;‘/we&est% UGpeLRIFEn SYB0gS
aseptic ceaflbkinisiondd. I ti$ 8281 1 nfolilRi sBharhioflil £pSRni WhiBRSE 1Rt Mblehzat i on
whi ch risks being inconpatible with one of the phases or with the current
thrust of ofeshydrationi wikmpveyis-arvis @ Hpwatiamarganged inctbe sallof it syripgel ve t he

pr obl of unitary packaging, and therefore treatnent, of bi-conpartnental
deviceS. 20 In the light of the very broad industrial devel opnent of

" certain pridessmt kslutibh has the advamupd of raidibigdhé BEQHALN ElEmehtsGORkAREr S and

t he known needs_for aseptic preparation or customary post-sterilization, it
woul d be VBHGIY(kYiGeal) #S basipaersinne this golufen cappeser jitks cf saropor firpomigrtat i on i n
two sub- unit Finet O i A qevi [.C i ifles.an es
exterrporanmg%lﬁﬁléngt)rg%?r%t ?ﬁ(;eﬁ \%ﬁ@%ﬁéﬁfoﬁ?ﬁa&%ehﬁﬁé@#’ s eanggr gra[%ﬁga ment s
of 25 exi smpriyemesBrawaliows tiess yisksaobe cohsideraldguédueedknt pref erably invol ves
the u ﬁ of a prefilled device which avoids problematic transfers. For
certai"n very fragile or sophisticated products, it is inportant to avoid

the agi t atmhennait dREWIBRR Mor Cthe 3 iRemReutiBAS fdh§RD Hredith 3 UANe! Rffaidspect of

the problem associated with the operations of mxing the two parts of the
f or nul at i @asociutad wisly thegiankpging intonejagd thef saneresnvainef two wegténehtngneoot t he

ent anqg .fj .cont,act w th tf.he i.ent, nedi u expl ai n he search for
ii ces i S}Vh\}\%ﬁ%ﬁ%%ﬁsan%ﬁ% r?g!lqrssoéﬁ @B?F‘?‘?lela donp ulsgzlb'og&eb‘fteal ¥Ced
Wi t hout pmicliod PENieaGndn® dnlifor OiriiZton Q¥6Ve afl W GRSsdlid Whpkbardg@aRssi ng
coul d_be avoi ded. 5 - e way in which the reconstitution is carried

ded.. 5 Th n ]
out ard i WqPhHizaten aAngther digwherko this case is associated with the size or volume
occupied by the bi-compartmental element in the lyophilizer which, given the portion

of the reservoir then allowed for the liquid part, can be twice as large as in separate

reservoirs.

30 In addition to this, there is the stability risk associated with the proximity and

possibility of contact between the two parts of the reservoir through the mobile

separator or piston.




realization and the | osses associated with transfer and degassing remain,
what'ever the device, random paraneters which can lead to dissinlar
‘results. French patent application no:4 96/ 06886 descri bes a process
according to which this reconstitution becones automatic after actuation

under the c&%oq?q%.th vacu&§1and in whicgh the degassin ogenat'on IS
qui te simpPSe D ihig. Pragerpn Qe Aphrosches fo,dhe RAtkreiDR M ad e, ArYic BeSs
devi ces Whkghasathpted ¥h dhichahe bh@agindas AR cafrtd RX MBLS trhly depsrafeor m of
an "in-syringe" arrangenent very close to that comonly known ich allows
the sane téer@éuti c steps to be preserved and the nost standard reservoirs
to be used. These devices and these arrangenents are characterized in that
the non-liquid part of the fornulation to be injected is packed in 15 the
body of t 1By way ofg@nmpid i thés feigardi therparansgplicalidroOPCPaVO 94913334 I(mya?,par ately
in a 20 reservoir which can formthe injection rod of the piston of the
syringe. FAR %“&PFl‘é‘Ff&eWb}?Séieﬁﬁ’f@eFéélFYlf%m whigh she salvent ar liauid is pasked inom
standard r, MOL L% ' 8 (e} ‘ i QG ess
ahi oh conct T g ek Rt LOPrELERR TR O SyRAAN Qi 40SC,
filling arbd adpephilimyte) ioenntdieed iparstmtght srecificstibmwitBiarsedled base. t he transf er
system between the two parts is provided by a needle, a tube or a rod which
has the characteristic of entering the non-liquid reservoir through the
pi st onOWNITHE phéthhs Elled €ob@FatbiSidtiserllvedn arf cHabRtdrREORRY id phtubPiHy 25
These devices, according to the invention, noreover offer a neans of
bl ocki ng dded Hifipecwhish prstgrovdsi dor & Ipsewpositiening sinallyenhilization, sdsod

nsf er i i i ; said nmeans of bl ocking can then be
h'gctivatEﬁéﬁﬁﬁﬁ§ppﬁﬁé§%?k§h§%id inj ection piston. Finally, the device can
i ncl ude a nechani sm by which, after entry into said piston, 30 said
transfer %%éten1is w t hdrawn before the injection in order to restore the

ti ght ness &€ derige isedssiansd fo boRtlxiassempleds avhicly meanstceoring oubthis epesttiond. Thi s
i t hd I i L £. . ) b-NQ: it Q- E.0 .. j.

her oaf for I dscetic WonditBhs, o MPIEnd SGPRE A B IRCAEROR AR, |

nunber of beingeimcompatitpe ewitls @napyf] ihe apliasess or cdth vied carrertt ethtist iofigceftaimm t he

devi ces according to.the invention, will be specified.in the nore detail ed
descripti &chw?ﬁgﬁ‘} tﬁlﬂ Mevsc S fet reselye é‘i‘f‘dprggk%% %t%hpﬁia&lfl& adpj ect s
of the preggeford M4ANEAOS KiaRnREMARhADEANGSY operate using a reconstitution

process which directly allows an inj ection w thout prior degassing. Once
reconstituted, the fornulation can be used inmedi ately at atnospheric

pressyre w thout, ri of above: {(or. belo at rpspheri c pressure: . no risk,
t her e?gr e\,ﬂ1 glfe ti%lgrﬁf;tg? iVSWalbr a‘i&‘@*&%ﬁrﬁ?vei%w {‘T’gﬁg‘a mtﬂ’i%geﬁ?eéofg’bﬁug’tg the 10
MoMeNt it afMESeindaidl efervdiR dricRRineantP R @owhHtetds FRBRFIR brvfatdtionhe
absence of deg{asm ng, elimnates significant concerns such as ‘contam nation
on cont actor RiAmarepastiteriizatont itayanld he verysdespble de be@hleain thig sriesifict he

dl e no gloctd i: g { I ' LI hefore j.psertion.
ws needlcéé%c an g@@‘éﬁ emat&\'/ogn b&g@%uﬁw"g 3%%25‘(??62% H% 0% Welclfhesérgﬁféﬁ?st ‘H’tded
f or mul at i secunes extafiperandots beepataden whilkt A lbwirg thentse of banddrd eemenwhdc h
allo 5the vein test,to, be carrjed out by siq¥u§4sjghtin of the other end
of t hé> neEHISENG TSRO TRy SteRS. iR regpIremBnt RIS erabliaiiNalves Fiesise wbimse-
correspongj : h Sty ' [ n ISt c | dge or
i njection clggt ?fbé%égewlgﬁ%l %démg;t %Eﬁdgggﬁ iztﬁdtngﬂghf aﬁﬁgr%gh%flsp 0 g‘%gﬂézg&at t he
ot her in soplasticettdpeedictsaitgs ohpartant & oapd te agéptiomami mavehenp peatedity seal ed
by a

these transfers.

30  Another aspect of the problem associated with the operations of mixing the two parts
of the formulation then degassing (with risk of contamination depending on the extent
and time of contact with the ambient medium) explains the search for devices in
which this mixing is simplified and, if possible, effected without prior opening to the

outside, even of devices in which degassing could be avoided.



metal cap. Simlarly, the devices according to the invention can

advant ageousl y use such standard cartridges for their two reservoirs as
‘wel | as the existing pistons and 25 stéppers._The conditions for filling
and sterility treatnment for their two reservoirs can be exactly the sane as
those generally applied to this type of container. Thus the device
according to the invention provides a novel and sinple solution which anong
other thingg f8gRNWhitRhdY&DhbtRlEon QQJri%H%xﬁ%ﬂgriﬁq%Hr{i&H&“% shé sgfl 30
previously. Mreover, the use of the vacuum based autonatic rehydration
syst em corstlizatiorangthe lessenasspeiated vathetrdnstem andh degassiegrénnainofvhdateneer phe mar y
pack contajning. the active ingredient, nanmely the reservoir or cartridge.
Its VAC o%%?ﬁfﬁ%ﬂ&g?P@?gwgﬂﬁﬂﬁﬁﬁgag3?P£ﬁ?§§nﬁﬁgﬁwvﬁ% asepsi s of the
reservg@ir has indeed been preserved during storage. This check can be
conbined with a secondary,packaging under_vacuum which will provide the
same checKTeeh; prtentpplcasionife SRFPB@ dasraibat ppregsss aerardips & Mdveh thés vacuum
check to (%Qél)tn's{i]lldﬁoﬁ Becdnl& egl'tgrﬁ'&tico e?factg&xf?(';@gﬁder %lP]eTg'ﬁioqeo%(ifn% RLA QRS ch
foLIOM/ganera ordnnrg ;peigﬁlc_ gp -asedmgqmb ed rgures regresePt ?Ely
a few advantdjednthe degaasipg eperafioreizigaite sinyily omittddne devi ce according to the

i nvention, which can be inplenented according to other specific versions

al so covered by the invention. In addition to a detailed possible device,
certailg OothRr agdlicaitt RisNAbW Viaeted ladd g%&g{ ﬁeggespﬁ@l?&’lnga‘?gfy i s figyd ce.
according to the invention, can be applied, subj ect to a’few m nor

modi f i cat idgsidetmun, for exampde cotheifagn o6 an Him-sysinge narcingainest! vepy closé @l that t o

rous variations in the fjield. of injectable material and in other
w apeut i ¢ nﬁloeql%i _2@0& r‘Yl};{&h ali%“’% Jiecsam cﬁ’ﬁg’ﬂjﬁ'i‘tfcs ft%%%’eg‘_ﬁ P’F?de"tvﬁ‘gé_@ Sther
possi bl e ap@ti taidaseseiiolis @6, bef QiedeX MR deib@l And! URsé Mr@nP@RertaRCt OF
w Il be given according to their relationship with the inventive matter. In

t he exanplBageistzediadhatibie apn-diauidnart of the fermpdatioage badnjeetbd i pasked of t he 20

i nventizon, hce r jth a total separation of the two
osor g rind BEEEBYUEL ool B IAL S oo i nC REREKHE Soript) in's
| yophi | i zate}vanavtidtatan doeh \thardnjedteon taliiodl tied %mm of (theIsgrigges pamdad

aqueous nedium. In other words, ;there i s no physical |ink between the two

reservoi r SMSBEURENtY at8 realizediinpapticalar\strting Fam siendewl esersona by agelying v be
packaged sgp aedon2 Bl | fdkad; HOWEY ' | £ it is
possible to ZHnr_ I sagtla1 t he I%ev%@élgéj?)lrﬁwaésspr e-ar %’H%tgﬁe@mgh% n&\i}ﬂf@ﬁﬁtéfeﬁ%m

sub- syst ernsvaatien andrivhivhaoosiste wé fillingand dedinigrfrdn thesasrent giaegisto80 The process
aspec Oof t he invention concerns the details of the preparation and the
packaélng associated with the use of standard reservoirs and the use of the
device, i msiRdally,ahé BEnsFErQYSEm! BweenORE b Bt is prosdded'by ARG, Whgpdgyi ce of
the invention could be realised with other typés of reservoir and in

parti cul ard Widt Whighdws thetsharacteristichef autoring shpepersligwidossareeit thrbugthéhedevi ce

cribed bl et ar.d cart.ridges, .for exanple with capacities
*2. 25 arji%& %r??@%rﬁv?ﬂlv% F%%rgtﬂgélg%m%’g O|tf léee’geﬂspé"?e%&i‘ﬁe cartridge containing
the non-liquid part, here the |yophilizate, constitutes the proxinal
reseryoir situated inside said device and directly in contact with the
out | eB>zondieeF deWess; aGeREding o thecigvention; moseqvar pffpisa presns afiblockingrsaist r |
which in ; t b NE LB I I tl.qn,. t hat
he recona turl BChacnon oafs 363 dfusg PERudhect WA IRIA N ' WA o
i s then, isaidtrecams obbloakingegrethenbe deactinaddhuerisavial sait ihjectidnepistoadi t i onal
use of injection cartridges, exactly opposite the double tipped needle.

Finally, the device can include a mechanism by which, after entry into said piston,
30  said transfer system is withdrawn before the injection in order to restore the tightness

of the reservoir containing the formulation to be injected.

This withdrawal will be, for example, according to the device detailed hereafter,

combined with deblocking the injection piston.



The cartridge containing the liquid part or aqueous injection nmedium
constitutes the | S distal reservoir of the device. It is situated at the
-other end of the injection device and-@fso serves as the piston rod during
the injection of the preparation through the syringe which it forns with

the assenb)y. I.t therefar enetrates to.a greater ar lesser depth into the
nter or o CEREN TBEPeG T M T G he SRS THTS AR, HereP LR B N { he
proxi mal  GRufcEd 8@8rdiddtdBe RO IVIRER RG] inheGRSk detiHIBS dBdcBiptibRs var i ous
pi eces or el enents of the connection nechani sm which can be fixed on the

pi ston of whieh flloxi. mal cartridge. The whole is preferably arranged inside a
pl astic body which guides or controls certain of the functions and which
protects the glass reservoirs. 25 The |lower part of this exterior elenent
whi ch gonsfhiet dbeiged hadbpriessts tWkich NireCbilgects Yofl Bge pibeih ih@mibnt B devi ce
will preferentially have a cylindrical, shape, and its upper part wl|
conprise tAF¥AHRGEGEHLY rRSratyfusing @ ESPPRTIRIONEREQsessa mhichn dimsetlyy allaparan e
sub- el ementiokUNESANL G 1 f part

o thi o 30neyRT AN SIS KedSing) OBOE AR yR SR Aaon, L s e

functi on fimmedintely at aimabgberanpressuee vithewtt riisknofpabeyen(od ivelovg) timeospheric

| yophi li zation and .vacuu ackagi ng operati.ons. The, proxinmal end of said

| oner par tPrRFHS E%Bf)lbﬁﬁeri%‘? ©s iOEf‘t%EB‘_[gqt’(‘?ﬁ qqggm?e@t%gwﬁtuggﬁf(tbgpﬁdggtﬁt)Q ~as
repr egent eforh@it oW cOinect¥DHRh GROVGBtcANRcE, TRRURbAGIRA Wit AREapibhdhom | |

-9 be attached to said proximal "end. Advantageously, this end can therefore
const i t ut alegassinigy eliminates signifidagireoncefnissuch apcertiemination opapntactTvish devi ce i s

t@erefore presented helow.with a. ific sgluti of .a pre-fixed needle 5
i scr eweglé’% n\/{ﬁ?nghangv%learés\% ﬂéa?ci“i%%gfprff u i‘?)er‘?ggee?%rl%ng%&‘j’ﬁ i8S on of
the fornuitahdled.inlthe iope®iti BéfSteyinBEE6h. OTEis iRedls Ecahhdven ARV hdR@niigbdusBny ot her
needle and in particular non-pre-fixed needles, for exanple those of the

on-p : . : (
standar d teppeecipseld 1Bp reqopatitiiied Sogpulaten palygdtepétnfaas been Satraduged into ther ot her
appligati ( j olelcls ' ' ) e i C
conbi ngd 3\%& ta a‘gﬁ%%‘éﬂg‘g?g}e or EB%{ a@s%édrﬁlédeﬁtgd,y Sémh{rél Sﬁgﬁ %égf?gggg{hgﬁ%gly. On
t he di st alofshedeedlelaftedmbatibed sol uti on keeps the liquid cartridge as a
piston rod. In the case, for exanple, of a pen-injector, the whole of the
body of the device can 1 S constitute the proximal part of the injector and

it is posshR 6f R BIOVI SEAGr EAEAY aﬁre%&%d%gswkhecﬁﬁgﬁﬂsg%&g?@é&i% ion

reconstitution and replacing it wth the dosage nechani sal d pen,

whi ch woulngedseis gz cartnidge odinjestion kartuidge] eding it sesatl i i standard pistdn and ar | y
advantZ@geogﬁ% iﬁa/en t he %r ecision of .the total reconstituted 20 g%se and the
Sl | 20apdb it O PoeBIEH e GLPGIeCtiYS (AR 0k SSAILLE 8F 4 StappFs eieicgled by a

bi conpart megisladapcartri dge, which nmakes possible the use of the device
according to the

‘ Similarly, the devices according to the invention can advantageously use such
standard cartridges for their two reservoirs as well as the existing pistons and
25 stoppers. The conditions for filling and sterility treatment for their two reservoirs can

be exactly the same as those generally applied to this type of container.

Thus the device according to the invention provides a novel and simple solution
which among other things answers the questions, problems and requirements raised

30  previously.

Moreover, the use of the vacuum-based automatic rehydration system constitutes per
se a direct check on the integrity of the primary pack containing the active ingredient,

namely the reservoir or cartridge. Its VAC operation offers a unique guarantee that the



VAC procedure, thus allowi ng the case of a lyophilizate to be reduced to
the ‘si npl e and standard case of a solution. 25 For reasons of clarity and

'l ogi cal sequencing of the operations th-a chronol ogical order, after the
general Figure 1 of the detailed device according to the invention with the
figures which follow, we w Il describe, in e first instance, the filling
and pac kagj’?‘?&jlsp?fjcfg% ﬂ??F@’é’lr\(Tlaé ripdger bssn BF?LSEWS‘ﬁ g ploragRsThis L?g%d‘t 7@ Rscond
part, i.e. r radel - gf i | : : eGifyi ng the
fovi ce of “CTomeR SRRDIOR Ry DRSS ik AT WA wib B BRI

cor r espondheak phéhaydwelbbf) thef deshee ded/ivgld apftiondlly alaverthe omcwim cheakr togi nat ed
fromit ar&jm lrI1 Ieot\g/ tzb%isdd aevi get and the functions of the elenents which
constitut €M %% b‘é PP R wil | finish, finally, in the figures, by
describing the use of said device. -10 The precise and specific device
represented by the follow ng figures constitutes only one possible solution
enmbodyi ng khsedegeintioas avhich ﬁglow Bessl ecweradsnegificovhenebisad enttho figusshl ch i s
in no case.l t |40 .Of i-Q 1 pvent | .5 For
exanpl o HRCETHE0 o B Bkt s ERTHG B ERRSBlep Sl IR ASRIRE C20 by
a key or gode jpventiops tvbinhcapdie! iempdémditatiicoglitd & @thet ecific viekstons also
vacuum packed rtridge not qnly .on its g) ass, base put also on the plastic
sl eeve maceﬁersﬁﬁ%ﬁﬁ vetiongIn fddion {9, p dlefpdled rﬂoé@kgddf("é‘f'es lfﬁﬁ?‘ﬁn@gﬁ’r after
recongpi t bR AGGALIdhEEkObE PRsdifd. Procedure. For reasons of conveni ence
and space in the lyophilizer, sald key systemcould be 10 provided with a
renovabl e or independent handle or actuation grip. Simlarly, although one

t he advant ages of the devigces according,to the inyention in terns of
O 1o S 3P oshiNing B B TRRESE o bt BphES, S EREL i B PG of 1t he
two reser addificatiohs ibut REINT REbidingd @S ShePkfind MREHRHN! RiddiR, ith AINIHEE,
either after 15 sterilization (in aseptic conditions), or before

steri | i zatveBAiqugi inHhe fiskkof ijegtable matsrish apd in ipthenitberapeutic fiddre Gestetn of t he

asse ed HEiang t i artri .can he provided with a
bl ocgﬁgg/ 3@%%%: Iglg%glgls d:gglcécr}éﬂg r;[g?sr%e&héljd 95%1‘&? ﬁgllﬂéc}? lfnﬁsgguﬁn?sc %Fﬁ%lﬁlf”s its
bei ng accithdniued lity ahpeidingsdtor) tviltehie give® aesding of Meircpehmphehipywith fgal ) the
aseptic sealing of the body of the syringe. 20 In the solution represented
by the fi JUyBEVe Matiels 5] so” possi bl e to provide a device or el ement which
protects the nenbrane or the septumof the cartridge either of the flipoff
type, or a system for exanple retractable on the tube, which will protect
t hi s sept dmtbetexhmplee desetibedaod i awnordingt tve anekantageuk henlsydimageoh eky .
Simlagply,. alongside 25 this body.and for exanple at the finger-rest, it is
possi 2pe tnbveBﬁS'g’ith"ég?;\“ﬁeelér%es(?’f’teg%ﬁ‘eacﬁt"g seParatipgofshetvg reﬁ?"@?%%ﬁ‘?@e or
exanpl e, Wit Geee@ifdl iRSonNfuid Bemeh@TREE Ty dMRARLR) ARITHaD FecBRARY (hE lighidnal | Y,
the device is presented in a pre-fixed needle solution. It i's possible to
desi gn 30 elementielliereesuspanded pargons medimn e ptheowords, terepisynoghysipgldihkwi t h a
pper o OXl I f the head of the cartridge; a stopper which
il be W'ﬂ){:ﬁ%%g%etg\;fo{%%er@!ggsgoneg?rﬁla%i on of the m xture, and replaced by a
needle the fitting of which by its base can ensure the piercing of the

rrerrbrsne gr . stopper, of the cartridge. This piercing can be carried out

ei t her> by S8idjolgperacirs pealy mewave odvegtagequslysthec packagedn separaelt @i t he

-11 base 2 .| d.t e 0 . specify
t he gener ngpﬁngpﬁ tgh’ee‘\;%rh%/seﬁﬁll gﬁ%ﬁﬁ%eg? ﬁéggéggﬁ%é;%dée“\ﬁsgéé glhnedlﬁ eg’?%ﬁg%at ion
and packagrargrrpigemestsin Which olvd tvgp Subesydehai dre dombimethloe evat heludpdssitei [ i ti es
wi |l be presented and their treatnent process summarized. 5 One sol ution,
adapt abl e S#8°P#<at ment in aseptic conditions and to smaller volumes, will
thus be nentioned. A sinplified solution which is adaptable to small

vol unes and pen-injectors will also be described. Finally, an alternative
sol ut Bon {Thetrecederspiecedl Sl nversion ¢amcevns ¢he detpilapf theupropatiich aspért s of

th han; di ith in 10 f of i ppl i fi cation.
The speo ProcpPeesSBRCRRE Uik ot uariestfho s afLBRAGE A eR A cepingr o 1

to 13 Fi gpaeichlaf elRuAS etiSophikeper al view of the device of the invention
after installation of



15 the piston rod formed by the liquid cartridge and before actuation.

Fi gures '2 and 3 represent schenaticallg the standard filling process around
-the standard cartridge containing the-$tquid phase, then its specific
assenbly so as to be capable of then being used in the device of the
i'nvention. 20 Figures 4 to 6 .illustrate the packagi ng stages of the solid
phase of t/ﬂtahouush%lin g?‘i‘%?nof the 4ngntinp gouldche teaﬁ%fgewfgh}e%eﬁ tynes of Z8erOl ar case
of a disp i W3 I i1l ol T = r . S st ages
of the pr ooy Ponieor AR UAABEE, in MOMEAnfet OB ERARHRAA R BRI 1%t orm
Fi gures 8 daswibed desletailbbyo sthhdard tchrifgeisnfon gxahpleheith wapasities ©f 2A25mdof t he
devi ce (ngpgh& thﬁ bod%iof the.i%ringe containing the cartridge of solid
materi al and PheV i B U7 $HE5LYShge which is the cartridge for the Iiquid),
t he augomatic VAC reconstitution 30 and the operating nmechani sm of the
device of the invention. Figure 10 represents the injection into the body
of the forkhgl eariridge reongining the adnyliquidhpartichare sheofyophdizatey eonstigutes the- 12
Figure 11 ¢ . r. i Vil rou anot her t. sfe

rechani smAERT Btk pl it IRRC g dEVLE Buf PR, AERERE v el ot es
si npl i fi ecodeuf the ihjecticanmdedley filisiirethisopraxiheil rgyervoirnjvhdbtingdnersl dontdtd v,

Figure 13 represents fhe licatiopn of the sinplified device to_the case
of the fortfﬁj Ia%\theoH‘gé“ﬁ‘ctﬁerlt ng @Smiﬁﬁ;ar@f% ket fhe veenpstititign itakaseplageeof e 10
Det al l1gd dgsilai & tRI Q% |IMERSs Tha' @ ferh8PSeRRMHeRnRnE ARCA fhéad Of M Of
the device allow ng the realization of d nedicinal solution or suspension,
a sol ut i orequivalgepto thegragitigmabtie ofSinfestior xanmdges, eracty oppsitetthd Heutderspensi on
PLGA m'tcr%i h%Les al l owi ng the sustained rel ease of an active ingredi ent
| ayed f&P ;%e fccording to the VAC process, from 2 basic 15 reservoir
el enents, in this case cartridges. In particular, Figure 1 represents this
device before reconstitution; once installed, the distal cartridge acts as
a pi ston rldg carndgs oeaisiiedhe dighisepat oraquesisinjention ppestiun reoastitates thet andar d
syringe. T I: (18 o} do the .solution f.or 2.n. xi.mum vol unme
to beq?nj éfggtt%cf;gﬁg Yﬁdélogfl tgl? gﬁ\%réée%sggé%ll{u%tegfg ﬂ}feOt#‘T’rl qngd) fihe ‘Qleﬁ%gﬁ%v ¥ esser
degree andisdetepvds ae tehpistorc s tufing @ #fjectioh Ustethe Threparstidr REsugieiecce has a
first container 11 constituyted by the cartridge in which a solvent or
aqueous nediigR Whichdt forms dth the aisembly. dighersfore penetragasiie @igreptrPriessethe

cartridge gepnitdthe!iRRridP b thePbodyY Pk ls&ﬁﬁéeedév?c,re%initos thEARIETE BREIEd. 4

t ransfer
proximal cartridge.

20
Located between these two cartridges are the various pieces or elements of the
connection mechanism which can be fixed on the piston of the proximal cartridge.
‘ The whole is preferably arranged inside a plastic body which guides or controls
certain of the functions and which protects the glass reservoirs.
25

The lower part of this exterior element which constitutes the body of the injection
syringe which forms the device will preferentially have a cylindrical shape, and its
upper part will comprise the finger-rest of said syringe. Each part can be a separate
sub-element joined to the other at the moment of assembly. The lower part of this
30  cylindrical body can also exercise a support and guiding function for the cartridge and

the injection piston during the lyophilization and vacuum-packaging operations.

The proximal end of said lower part will support the injection needle which can be

pre-fixed as represented below or, more conventionally, mounted on a base which will




25 elenments, nanely the upper key 15, the lock 16, the |ower key 17 and the
transfer needle 18, and finally a sleeve 19 in which the reservoir 13 is

| ocat ed and which marks the point of €htry at the distal end of the

reservoir 11, serving as piston rod, and on which the inj ection needle 20
is fixed at the proximal end, It will be noted that the |yophiljzate 14
whi ch cor Pesashed to saidgoxmahend Adyagtageaystin 8is and farniheredarg cepguig @

(del ayed {639 NEmERH RS §8 iR oRWpaktyophi i zate of injectable solutions,
by a powder orX any oi&Rer \;{gcﬁutr}nlgp%c%epc?héol id fornms such that they can form
after reconstitution, a liquid, a gel or a paste-like formwhich can be
used in sald device -13 The first coptainer 11 serving as rgservoir or
i stal "cantFidigie S erstF dreroied e ornEnE prpRge Soish B APuEiyLRGH ang
packedsavayd f scpswchie wisish fbidshenes Yisk e acthionbafipd GebdhsBfutibRdbevindual
pack. All the rest of the device can advantageously be packed together in a
second padtRtmuatiie &4y ebviggdy passiile tchusef thissdeviasrivish aey other o¢eddoandainns t he

0 R ALY B B SOOI 0% 23

di sk 21 atihjectbmcbricarttidge peask of the cartridge by a sealing cap 22 pierced
inits centre and which can, for exanple, be made fromnetal. 10 This
solution, equivalent to that used in dental cartridges anong others, wll
in panpi cu; I b L Wi : i.ng of air
st Aot he Tl (B Gt R R RGBS uR e RU B,
pi st on 23 cammbotedorth heommestbaomteandfer ngeide, iachippieed ong spragle f or exanple from
rglbber or pol ybromobutyl. This piston has an internal screwthread 24 where
piston rod is usually attached. 15 In the case of the device, this
screw- t hr et HiSAr I&S hOdRAil At 18EPSMeNuid BRurRIBETS adiRbRAGE MOd 25
which will activate the rehydration by "unsticking” the pi'ston 23 and w ||
drai n t he the aasef &t erantle dfsy pby-ifjedton, toe mtholeadf tre bidyr of tiy ddvéceneambr ane

21. The length of. said.rqd wld,depend on.the valume of.the ljquid in the
cartr ?Sge Cfgs.tmlnf g P’iox%ﬁ@)? eoéJ&h% R rli Ed@sﬂbfééolegﬁ‘ﬁ?g? W‘“ﬂﬁwﬁgl ows the
pi ston 23 theodigtal cirfRlgaaddr Ritomstitlitinadmdaelhcihg aswitls tef doshgthedtahishher

di spl acenent of the quantity_ of |iquid necessary for the drainage.

Mor eover , SRiHingnswhish wogkt rgpeabthebpdyiof theglgvickes, " att ached to the distal

gl ass end of the 25 cartridge, a finger-rest 26. This forger-rest is the
zone where the thunb cones to rest during the actuation or extenporaneous
reconst i t dthisosolajyeriapaioslarly ademmgeawsegitdietht rdotsiémer tHé tdtalrrecunsfitweglt i ons:

it termnates the cartrjdge 11 |jke any, syringe; in jits function as piston
rod of281th oﬁee\?fléet,heistmadlrtg RAGH ather patimgecien puthoayt el errtmrger ok bi-
di'spl acemeinp@imbAtel Ririided Rchke: PSSR use opﬁfer&vr%é%&o%&'ingxo e t hunb,
with the 30 help for exanple of small openings or escape passages situated
under t he VsMppoeaedursn thua mtlowomgthaicese ofha lyephitizatado ibasedieedtto theesimalet r i dge
behi nd éhe @)i §t0n§%3' iu& Erovi des a grip during the unlocking of the
ond coRPa BT 5854 #SP™W¥8&onstitution due to a rearward novenent of the
assenbly 11. Finally, the forger-rest 26 can serve -14 to | ock or block
the piston 23 and its_ drai na%e_rod 25 rearwards to prevent them from being
ext r aé® ed FoF geasphe of glarity gad lagica rsegerncingapinthgeonesations in raoehirbrdlngical

unscrewed...fhe f e i formng the,baod f the syringe
surrounds ° %eg, q‘;&gg}%?%n ggagﬁ%&ecgﬁfg}{%ndleﬂagl\é{iﬁgwgg?@grcgpg F%/%H?%Pﬁgﬁ Wbt rt 14 of
t he vacuunhedighred Whichufotlowprve Wil sdesarilie] i1 gie IasiC aidtanks otheefiginal f#d at its
two ends in a standard manner. The prgximal end, facing the injection

needl e, cXACKHSING PrOR&sresy (cSrtpiBraspegte ob wiieh gonshiswe the sepond nert. aqv Mt ageous
enbodi nen oA I I ldZ@dil ' i1l be
ceal ed by PLTAABNIHENS of Ui B, AR, setfying Ind HERLTE e trfeiion,

st oppéf 2whicnomgisated fimnbet Thesetprofetimes sowéspbhe e thel assembly lof theadevieenance of

the vacuum.i.n the cartridge 13: it w.ll ionally allow the reductjon of
the dead VOISO ¥ wﬁ%ngeﬁe&nﬁ@m ?‘?‘ﬁ%‘i",w e evipe ane thesfongaoneld | i ke
st andar d - gieglB@bsts WhidtOddnkE®iteOf td ¥ORRcIiede W MM Bnish, fFhallPCinRhEARARL | oned
after filling of the nediumthen freeing apertures or estape paSsages in

order to &vidasoniking thhasq ofpaidadevidey subl i mati on duri ng



15 the lyophilization and can then stop the cartridge under vacuumin the
IF'yophi | i zer using a customary nechani sm However, this standard possibility

‘i's not that described in the packagi erOp'r ocess according to the invention.

Thi's packagi ng process according to the invention constitutes a new

advant ageqys 20 .enmbodi ne [n.that it allo he pre:sealing.of th

car tr1 doe HE MTe ePer B BRisaReci B LF RSy e HAVOR A e 0B, seal ed
by a netalonei peksibl1@801utiBR érhbddyits A devieBhirddl BN Prétesss ABGrimEMot AR rear
bef ore stoppi ng |t.b%.yts usual injection piston. Thus, the sealing

el enent s dnreengienpviickisjingogastaintendeshiorlimit dhe generahsappe pF s inventioq: gest

openi ng, and any dead volune is avoided. 25 The nenbrane or stopper 27 is
seal ed onto the neck by a cap 28 which can be made of netal. The internal
bevel &f tHoe ekahplef ihersaidelech ele?@ntsirkprescnrvdeeirediiee chuld o Ireplaced Hyoa kdye

needl e, through this nmenbrane_or this stopper, at the rmlge t of the inj
ection. 3PTAITRIB sytiem capahle of Mlackipythe pighon £ thesvacppmmagkesi catrideg pgh 29

uhi ch can digy n it BRGbLe G A1ES B oI ARG nIHUIHEHRSE SAd ey could

pol ybromobut’yl . Thi's piston 29 has ‘an internal screwthread 307or any other
type of atheavionked (ctawerbhneddfafter teqotstingiontactondinigytottbe & AdAproasflutehEot ock 16
form ng the | ocki.ng-unl.ocking, mechanismw th.the ke 15 and 17. - 15
Here, for rgzksg%log, &pﬁgmsxécseea SP#fE }“oifw \ff@ppglzgrcrsg\y%%e%rﬁygtephgo@grl%mt hr ead
of theaopi srevidePwithRirémbebie dbindspenBént hagdlé BeadtiiRn gaipd | ower keys are

holl ow, so as to contain, allowto circulate and nonitor the novenent of
the transfer needle 18 during the actuation by transfer of the liquid. It

h L . : . : Tvate t ¢
@t oo HE fihof biloofthe BAk BBl 63 dibices o RRN B e N Bat BB .01 e
thereto. Thend afflifd skaiizatién aridSpaekiging, endl, besthp phydica sefrattindf thotwd t 0 rest

on the gl ass base of, the distal &nd of the cartridge 13 in | ocki n}g;;FF
posi ti on. MHEWQSyLEels perderdt PossdIe s desemblse dlim WY agyanche eBu@Rft n t he

cartriidge L QMER! FiXl NG ik n lﬁm . r rrounds
t he sulpporst rarms 0{1 ta%tﬁ E:Cﬁ&ilt@{!ll 5° ey |sli%§gg&%nw§%:é§§§p%§ﬁ%&ﬁ%%? 8%uri ng

t he act uatthowholy. Innhe caboof therassdmblbd salppien, thelquid catttidge danwwerprésdged s
firmy attached to.th roxi nal . par f the upper key, At this nopent, the
suppor t - ariih Pl BBz aRuick i te Hork S AROT Ba RHFHREN S FTE | ng
only a reaicvRestally haRN&ITBNEanIidEHsan @8 SHARpASBEAREY) SRMREMREGalRhg 627 LT dge
11 plus transfer elements. During this w thdrawal novenent, the |lower key
17 rel easdhe body ofdhksyrgby gripping the arms of the | ock and bl ocking the
transz%r mechani sm which then allows the 20 injection. The transfer needle
18 inside the transfer nmechanism and nore specifically the upper key 15,

conpri ses Ia thaseluBdn trépedeated b}ffth\éﬁﬂ;jgtlhbsi, $t s QU parsibietonpeide al8evied or t he key
15 only after said needle is filled with the |I(1§id 12 and before the
pi st on” 29 glement syhidyprotestsithe membgang| qryhe gapivm OE therartidgoeither of te Hpt uat i on,

t | engt 1 ir de and

M on s B OB B A, T gL KRl B the 1, ol 6D 005 B

i >1/st emat i (mbﬂu?l mﬁﬁer:w attem#ctﬁ(:]n of the rebk gmgtg hJ};e bﬁin@rﬁmrly.nﬁigrﬁlhrlgf algfi@i@eart lr3 [ dgg
and,. on|) en, rou e piston 29. Far ex e, e needl e can be

fi ner%én ok l&ﬂgqudéé flraler 5 etﬁng&rf%gﬁt I 9PES er 8  PaYAG, TEBVEPT

Simlarly RodcRae aRbvaBld & fidleati &g Kiin! geE gxﬁfcﬁ en§u’1‘§s¥ tﬂl‘éacfaﬁ]@ﬁe?ﬁe%gé' €

ti ghtness during the penetration into t anber under vacuum t

menbr ane 2&meins ageptiti ner than the base of the piston 29. The latter
presents a thickness sufficient to guarantee -16 the tightness during the
penetration of the needle 18 and, in particular, a thickness greater than

t he | engt IFigdlly, e R is plestited iM e el-BxedRecdREsaRitflnO Nt i§ pH&it8 to dékged €ar ward
unl ocki ng nechani sm al so all ows, after VAC rehydration, the
30 ~ the device according to the invention as simply equipped with a stopper on the
proximal side of the head of the cartridge; a stopper which will be withdrawn after
reconstitution of the mixture, and replaced by a needle the fitting of which by its base
can ensure the piercing of the membrane or stopper of the cartridge. This piercing can

be carried out either by a double-tipped needle or by a plastic tip, an element of the



5 wthdrawal of the needle 18 fromthe piston 29. During the injection, the
needl e 18 remmi ns bl ocked in the upper._key 15 and the bl ocking of the
-mechani sm by the w thdrawal or clanprﬂd'of the |l ocking arnms 16 prevents
said needle 18 fromre crossing the piston 29. 10 This assenbly conpri sing

6artridge | us, transfer el nents IS n e case.or,sl eeve 19
Wi ch 1 or e RESoRmET PHeS prrrEe TREBS Tk 1D S i 3P Pt bR

ar r angenepartQif thelinhehti®® Ve terink JfThe aovitd hind gfbpbnaubﬂ 8e pautagmgspxeeasl ocked
or clipped into each other at the nonent of assenbly. 15 The principal or

central paﬁalﬂowgtm d¢taidare examplentotheispessibilitipst Mlbld@ presented gadetheito it s
distal en | eeve 32 which can conprise the finger-rest
part of tgﬁﬁﬁnéﬁﬁﬂga%fﬁg¥%%ﬁgg. Mor eover, this end can have the rearward
| ocki n§ and bl ocki ng nechani smof the cartridge 13 and of the transfer
mechani sm thu prev nt| g any w thdrawal after a en%%% 20, The end or

st opper ofortet'F@ Wioge @t%?%ﬁf‘l‘léhas%“‘i% legolumes il r a
part 19. lfy,d e h&nﬁ@ﬁeﬁ A din{fifted éo[htfohewl‘ﬁ%ﬁ %é QW é&?ziblé:'t&%ﬁll Loldh& 4dd ection
needle 20 is attached at its base 35. The st r or cap protecting the

needl e 36 peafnjattors Wil also dehdascabed: iFenaélud a@zalte@atlvms@usm m thendethileshs a
device to b rea,lz d, which is ¢ | et rtlc | ar, one with
2 brect 1 xaaathf d P REAGR ah il B B ERERm Mo irert PG h and
the pasi tlf@&bwfofa@eﬂermeﬁ@hbﬁﬁ@wdnnmhé E&cwa@ss@gfﬂ{elhmtﬁﬁwulbatstm 30 In
the version shown, this cap is blocked by a |lock 37 held by the head of the
cartrldgefﬁglﬂﬁﬁ this way, the cap 36 cannot be withdrawn nor the cartridge
&connect ed to the injection needle 20 before the transfer mechani sm has

n conpletely realized i.e. until withdrawal, after VAC hydrati on. -17
The ot her Eig@esflite iBunctions of certain elenents of the whole are explained

in the descrlptlon of the flgHres whi ch correspaond to them An essenti al
vari ant offigyrgdrigpresentya grreralagew st the devigg ohthginygntign sies ipstallation ok he pens
i nj ectiqr R gaabl e needles at the
stoppé? eﬁ%gg?“ﬁﬁgaﬂv2§3%9?%%Wh&&E é?%hd%g%ﬁi%g e end of the
pen-injector. In this version, during the mnthdramal after reactuation, the

cartridge 11 co renoved and r.epl aced ndard dosage d

B ect | on RS S eh i EOLE B ba i SR T PRome G B ¢ he

sl eeve 19 spindh@ daktBidd dordtdini goﬂmeQ?qi@fH){)l@tse biier$ §tE %ﬁéd‘ﬁe askBindlychPioey of the
dosage and injection mechani smwo hus seal e pen-injector inits

di stal parcepablgof then being upasyindke deviceddhaimveniionne cartri dges provi des an
|ntegrbty check, the 15 whole of the part of the body of the syringe of the
deV|ce can be vacuun}packed and thus the sanme check perfornmed, with a

t hermal i Sofatd oo Gnltlhs&até&hé packagmglstag&s/oiouhe soled phae af thrToamMatdra@me This

pack vacuum can, faor exanp be greater than the vacuumin the cartridge
13 to ensufad Mﬁiecaaaﬁgqmwhe ptigiHasase el dispargion ve byophidizpfer i od of
rage. 20 Figure 2 represents schematically a standard filling procedure

the cartridge 11 containing the liquid part of the fornmulation. The
pi st on 23 Higure Msepiekands thefasseaiidy dtagesdofi the ppoxdimntl et ofithe evice bmuad thene

cartri ge 1 etermnes the liquid reconstitution volunme. This
Ii qui & voﬁﬁﬁ%oi OPEEQ%Hgﬁm'accordlng to a standard 25 process which can be

realized on automatic machines. The cartridge 11, once filled right up to
the neck, is then sealed by a cartridge 22 containing for exanple a
menbr ane Figurag Soardi ﬁgietsgrlla: reftehdlek yining ofsthectwad byb- S}tsmmtaoﬂ thendevice

aut omat abl e. Thi C ich can.be reali.zed verf| prevents the
pr esence éparae(;il tﬁch&)cgr etftﬁg s%rér};ge c(?n@\érp{lg f}ggcémrl%lge oP oI Raterid findthe Yod'
of the syringe which is the cartridge for the liquid), the automatic VAC reconstitution

30  and the operating mechanism of the device of the invention.

Figure 10 represents the injection into the body of the formulation reconstituted in the

device of the invention.



30 Figure 3 represents the insertion of the drainage rod 25 into the
cartridge 11 for exanpl e by screwing onto the piston 23. The finger-rest 26
‘is then attached or clipped onto the- d?ass base of the cartridge tube. It

can thus prevent any rermval of the pi ston -18 23 and of the rod 25 and
prevent the drz ssenbl ?ﬁ%}aﬂg 25. Th d_ﬁ\éhol e, can be
sterilized§¥e &1 JERIRRFRIAHA Ve 5V 1CE 2L eano ‘SHFWB

represent $4$pH8EALA aRpti¥ condigbmar i son between a st andard | yophi | i zatr on 5
bottl e and the device according to the invention, which constitutes a part

of the invention corresponding to the procedure of | yophi lization and

packagi ngat { AL .or thr t.he.di st art oR site th roxi mal side
b the i nioeet o8 ILRRReRE s et e sl vofiBds RBOSRnlrBor v - St he

stoppes 40 is pierced by holes and apertures vvhr ch aI low its positioning on

t he neck bhef (i)re lyophilizati on and its sealin %( pressure of the racks
in the | ydpmilyi Bighre epiesentyth etanehtféwn@éﬂac%ph r«fbd%cetnéhr saseRfthsn is to

al | ow suc i dard bottle of type A but
with a strafmg1 éétﬁ’?;u#‘?rt?%"’elg‘%ﬁ"m’ E@Sﬁslly‘ti%ﬁ'ﬂ@ d’gcgt his, as we expl ai ned
previously, it is possible to use a stopper on the neck of the cartridge 13
equi valent, on a snmaller scale, to the stopper 40 of the bottle A In this
case, the transfer nechanism 15 where at |east one | ocking el enent attached
to theopi Pepiledddseripti6n BLRelfi gﬁ@p at the distal end of the tube of the
cartridge™I3 and the Tyopniftrzation is carried out by opening the neck.
Thi s sol uthige rlermree@ntShe spgaipihi formaefe ther devieh allhwing. d)ecmhg@lan af/ aand

| at es i a the i staon [ ess nore
@7l B B B lignds b Bfia of PimIdR) OEblobelnt R eBRRREANG does
not all OWuﬁged:tﬁ’&e Zﬁsﬁdnbﬂohrlﬁf PLGAL hcrbsphdies Gillofing i RistaRsS rdiasé b€ annvent i on
shown here, particular to optimze and facilitate the filling of the

cartri dge aitsvearrtgrtdselrta@elwatfenaq)r aggrading tonther ¥AG msogssn pliemt 2 eSSf t he
| yophj; edur. t t S
bef ore E S%rv %#?lte{s}{egﬁoglgeﬁlsz% %ffaéﬁégég 5%%%0%%1 gﬁ‘ggf ?ejﬁr&@h@dth illed
with the piemparbafaromctmstﬁeudxyamhe linstttdd theodighl tdraridgarages &b s pitoropani ng, up
to the base of the n H‘) possi ble to use all standard cartridges
in order ©Bd SR s3id &d’b‘ﬁi ‘l‘rVE‘é(dSI F“rrilEH‘Fé’faéce &8 ptandardsysinge sthigp yesionang al'so
to operat eoaéstaohttet@%sgahﬁo@rf&aﬁ%mttxan% t&lant%ureelﬂjaa% the 248, such
as for exanplé, the filling of two successive layers 307eit because they
are i ncomneﬁter\tﬂuecamr bd Eedis@ at greatereonlvdses alegres and deteemenst the rrecmhstmiteldnj ection
vol uméﬁ Fu'nj ection piston 29 stops the cap at the end of
| yoph i za unli ke stopper 40, it is not equipped with escape passages
or openings synonynous with dead volume and it is not pre-positioned on the
gl ass base_of the cartridge 13 but on a cartridge support 19 in this
reversed pgéd siringe wsvien hag eylanst @@m@twrdbl rcenstmﬁccg by thqgartr@dgermotg@cb @ppor t
advan u t 0 \ t he
ii nge. %ﬁ%&gtd?/lja% t%&éé P{;éd gﬁ]ﬁg\a}e Ecgééé a]csecog c%bﬁ‘fjne&/l Oglrs 1@%{3 bsbngﬁe whi ch
W || maxi rhgdgehin mwhn@eos‘ohﬂpta'cgfoplmmite ﬂ)m@ﬂhl iIsi vaeuudnghekdie 4 ahdferf i | 11 ng
of th use ul volune of the cartridge 13. The sleeve 19 in its distal part
has c lrrreetwﬁwe%@eme ew3$S.ofelpgk Bohe dewenkeys]7 iang dhstipasierser ve,

here, bOt hetdle 8! dnd MRal) St QR ARARA Wil the reservoir 13 is located and which

marks the point of entry at the distal end of the reservoir 11, serving as piston rod, and

on which the injection needle 20 is fixed at the proximal end. It will be noted that the
lyophilizate 14 which corresponds in the example to a suspension of microspheres
30 (delayed form) can be replaced by any lyophilizate of injectable solutions, by a
powder or any other vacuum-packed solid forms such that they can form, after

reconstitution, a liquid, a gel or a paste-like form which can be used in said device.



opening in the cartridge during |yophilization. The piston 29 is pre-fitted
in this distal part of the sleeve 19 at least with a part of the transfer
‘mechani sm nanely, here, the | ock 16-dAd the | ower key 17. This guidi ng of
the sl eeve 19, once the device is assenbl ed, serves here to block or stop

the nmovenent of the.carfridge 13 in the bady .10 of the,syringe, i s
reverse {T%srfffﬁti %’?@Bﬂ {lhé Y8ras 1GPFENE oﬁ%ﬁ%lcém lgﬂﬁén%ﬂaysé%gﬁl[ %%E’f whi | st
al | owi ng gy iRNGANFLBIaBRLSRrel hitl PalRAdawBN A tHE trbstt deteObWingeUrse. 15
Figure 5 |¥Iusirates thé realisation of a’specific packagi ng operation of a
f or mul at i ekamplebis 4ny optividislephckarll 8g st of theadevies cpnlgdvanagsewsindet o a
process equi vgl eg%ggto t hat éraq(itionally used with a bottle. In A the
cartridge i%ke JOREEK Y2 S8 S PP e oni zed, in B, it is sealed by its cap and
menbragpe, in C, it can be fitted into a receptacle acconmodati ng the shape
of the bottle 40, in D_an the constituents of the mxture 20 are easily

d E . . :

i nt r oducedberkagtiggs Hhef hedist gontaines yyhieh contping the Napid mediump 42 despatedcan be
carried ouyf ;.\ b i [ tihe

ot 51 de. At ek chin P bhyrlirhdiobd B i Fro RN 30026 Kol s RS ¢ 1
t he same famnexampld hmembxdngroe a(sealirtgadigk 2k attdvbed tosthe nedkoof tho cdrthidge bytai r r ed
vigorously hefore freezing.. 25 Figure 6 _sho a carfridge 13 fill W th

! et xt useAlig B8 2PymHrd Miisicentte 40 iRt (e TRk AP N Bt T A Figfd
cartrijgge Th sslution,” QikvA&ht | 1B Maf e it A¥all Yarifldgel ALENLCOthRE, avifluipor t for
it. In B, all the stages of the |yophilization cgcl e are usually carried
out in theatticojanallowéilling by gyerflowingeprsmenting any bpbbles ofair msidedhiligid) | under

vacuum t piston 29 is introduced insi,de the cartri.dge tube

@it o ETHEN R hE RGO R SR e biifor B3PS BOR LRGN (e
| yophi | i zahjectich [istoR) B4 for bhié Gdnd ABBEL dipobbrshasuthly ThidgigbnlBss @f the
piston 29 in tight contact wwth the wall of the cartridge tube. In D, the
vacuum i ndntgmal sreew-lapad 24 whereithe pistorand istusuallesitagh¢dhg a return to

at rmsqgeri c pressure. Under the action of this pressure, the piston 29 and
the lock 16 will continue to fall in the tube of the cap 19 thereby

provi di ng Ia thd Gisabf eiedievitd] thiskeadw-threatD24 kereds toratthdle bescinemg ehastobriqual ity
of the vacuymin the cartridge, This novenent of the piston wl] be stopped
by the supgdirigegrdZReviiehnal aptivat dewehvsirasiont ert@aﬁlq igidhe piston@andes) ed

el enent, t i an,4nt 5 j ce
AU SAr&ANGE fanb @ neédg@ l'g?,gﬁ;f @iy R aftd? ;ﬁée}E@g tHé"’rﬁen’PJr?ﬂé‘?l.dﬁi@

according to the 1 nvention. e 7 shows t quence of the assenbly

oper at i onderfgth of sdidi ratb willt depeind oh, the volunee dfatbe lighideinghe nartridlgef11Fitguille 6, t he
ot her parts of the trapsfer chani.s re assenbl e anel he per key
T5 2l GReRHT SHEFEE RoadPEand fie P paonr B Babpiee) B nave a
clip ring di@inckhe dasasfidiedtTer SRldidplementlof the ghaititpbPHAEd tnkEesddty Bgedl e to
protect it during handling. In B, the proximl part or stopper of the
sl eeve 34 thihdwemageicl udes beforehand the inj ection needle 20 and the cap 36
attached, for exanple by clipping. In C finally, the third part of the
y of the syringe, nanely the distal part of the sleeve 32, is attached.
Thi s part Mbérebta, tiadfirsfcohfaimes 11 i di@ecarien) attishied he tigadised glasdiend dodd y and
post-sterili z,gg, ;pr exanple hy gamma-irradi atigon. 15 Figure 8 shows the
recongPi t FeItEALs RLyesT-Bt hel e fiRgeTHEtdh theorongwheee the thyab gewee i 6t ¢ he
i nvention.gl: t i 1Sy d i .
syringe. Idrlllhg,g'%%l %gﬁﬁlgféglﬁéo? i#ﬁ%aﬂe@uggﬁo@g{%{ gg&l)yﬁ%@telé%rﬂe)g% h%i {qeehgb‘?ai nage
rod 25. THelléwmmgtdiffpentfunctionss it teeméafatesethe lvartpdge 31 Aikeodnyt dyeingde;sin il t hen
the filli of the .needlg. fIF ﬁ .usi.ng t he 20 s.angrq%ggl lcation g{ ressure
to the rodin§4oRaA RiStOp Hed of dhe ARyeo it Prryeps pviicn drom being qreiedo by then ¢ hi s
poi nt, t heyidPPacRARAL of tﬁegﬂ‘ﬁﬁh b ame PpraBatetih ﬁeiﬂg RR&&L byPthel tRumhBCHIR khd Ut ed
autonaticall'y with the descent of the piston 23 in the tube of the
cartridfge help forrixgmpée of sinaltapgninigees eseaparnassages sitwatest ngder Chofsupiiagur e 8,

in A the unbl ocking b 5re al. of t pi ston 0 itute t he
cart 1 dge 205 o5 SmeBical e WIS insiie.0n)Bs BTGB L0 BRI PRIAHNL | oni ng
of the trahevidss ageipankiamthd tinlbtkihg of e Srbld telggindB1Kldf@htdcopnitiutidie rear
as far as its stop on the sleeve. In B, the renoval of the cap, nuade

possi bl e Blpetine reamarkmoyementof dhgyassemhly 11 Finallycthg fmgerrrest 26 eapy saredd out by
slightly withdrawing the head of the inj ection cartridge 13. Only now can
the inj ection 30 cartridge 13 be connected to the injection needle 20.
Figure 10 represents schematically the inj ection according to a conpletely
standard nethod. G ven that the device according to the invention allows a
preparation which does not require drainage prior to injection, it is

possi ble, before A, to inject the -21




needl e 20 prior to its connection to the cartridge 13. This stage can al so
serve as a direct vein test, for exanple, in the case of IV or IMinj
ection by sighting any return of bl ood4Fromthe internal bevel of the
needl e before connection to the fornulation. In B, at the end of the

injection, th hanj sm can,_be bl ocked to avoid any subsequent handl i ng.
Figure 11%9 Eﬁﬁ@gﬁﬁ@ th B8, 23S ATE Ao 2 TeB e s tprfge\ffélpﬁ_@el gﬁ‘?ﬁ‘pr di ng
to the i n%@ﬁ%‘eQﬂacl’%g@ﬂBﬁQB@ce{rgidg]éQ§Mc§aﬁlggéfod%%dl g?lﬁg ndidreap (in

particular for filling) and snaller vol unes. The use his devi ce does
not require any aseptic assenbly 10 after sealing into the |yophilizer, the

device and.,its constituti el.enent.s then bei .sol ated fromthe outside.
oo i ng ¢ nd ey SR Bsmenb Y SieCoEaE Kemtine g Sod pha Mol ioEhE R

| yophi §i zah@ri€@r 481 ctanididgi thei st3idabt agophiisicdepdrha4sbeake vhSumhipabkdds t hen
positioned in proximal pasition 15 around the neck of the cartridge which
it suppor fermykatiognThis caetefge 13hean also by spaled ab i twe geds ip @istandagleaprngrat  one
end by th i . 3 it| i nsf er
meedl o 18 agratiabchd Bl o Bectol Heel talbbcbiddel oy 3 it OG GRS 3"
t he pi st oAc2erding tveam iatdgarmagebtre e@Bodiarkt BWhichnallows b standafdelypphifizatiod gui de

zones of the sl eeve, not, shown). The devige |s then conpletely | ocked by
the head &AL} @’@\tge %eﬁ?% f HEOPPFIyeFeAged | ?W&%@&S&f‘%ﬁi&e- cy;\hlst he

| i qui ggcarggysl I i5{ ; I L i At the

I qui docarsophstdrr & dndursiaBetd tidiindsHEF BX 38R R4 %ﬁhlhﬁeﬂﬁlﬁdg%t%‘%c\ﬁum

nmonent of use, the cartridge 11" 1s I ntroduce oug m4l. |t
connect s 2% thenehrigidge A3; it vellnegiohallyl @ldve ther dpétincifithe dhad polsmes o thef or t he

rehydration. Once this.operatiqn ha en carrjed out, the Jock.16 is
“:CI‘ eved “Hﬁ"‘b"é‘aF?‘Fﬁ?n rtlfl}?gyar‘teé{a’b%et _H%esds PIE%\/%*‘ rdrré&’l?@'ar_s b?/tf tbﬂgfeir‘? ows,
thus | eadily@hilizel NRrmsIpLairge pie-pdiRionBd R fliEn@ g thdenddihPhBg MRfing ar ms
which will retain the lock and curve the needle 18 30 then allowing its

ext ract i ofPIFWRS PhesCAPes Passages in Prder ito\ehminaithediawids, basubliraatidneduringt al | ed

oi st od°r od o §erREaTLEF YRy ifthe Subles et DSl LR RePRNRS: " 00 °°

devi ce acegihdian@stomath@etinem. Howdver, thib stapddat pebsisilinf is aosdhi dbstased f rom
the rear and its rehydration process through the injection piston of the
devi ce. 5 iMePackaging Rrepass pECLAdiNg i e -EBEOR.r om t he rear, according to the
invention, is carried out on the cartridges 13 which have been previously
capped and installed in a | ower support (not shown) indexed to the upper
support (fAdis phodaging girotese apéosdiap t@ hamiventiok cafistitiies bhewe advanfageous

| yophi,}.i zation, the piston 29 and its.lock 16 ar.e introducedq into fhe
car tr Phge Sbodmest i hap afloPaufie PecieRling A L Conting 1 Do B ssseleor ¢ he
i nvention vwhth aofsidai® n¥mbreR 3€Iphe:, [RELE BIPREhe@N ¥inkOWRN {HRIBMRE sdPPOrts
by i ndi vi dual supports

lyophilizing of same from the rear before stopping it by its usual injection piston.
. Thus, the sealing elements are completely standard; operation is easy, from the largest

opening, and any dead volume is avoided.

25
The membrane or stopper 27 is sealed onto the neck by a cap 28 which can be made
of metal. The internal bevel of the injection needle 20 will connect the formulation to

the needle, through this membrane or this stopper, at the moment of the injection.

30 At its other end, the container 13 is stopped by a piston 29 which can be a standard
cartridge piston made from rubber or polybromobutyl. This piston 29 has an internal
screw-thread 30 or any other type of attachment capable of attaching it firmly to a part
of the lock 16 forming the locking-unlocking mechanism with the keys 15 and 17.



(21) for each cartridge. These individual supports can then fulfil the role
of receptacle as described in Figure 5. In addition, these supports can be
-directly used in the |yophilizer and-dan constitute the base of a pack
realized with the upper individual support (22) of the piston 29 and of the
| ock 16. After | hilizatign, the individual |ower (21) an er (22)
suppor ts deasdor xatib e e of e fodf eSS isererFaonie A et iiaghop il The
liquid canidgidflgs. Hisi18ciP1BRAMWAI 3§ HERFHREE BWRY kWS hi: hdlows 38 fane a
drai nage rod 20 but not necessarily a finger-rest. A sleeve 43 and a piston
rod 42 cawouathingaflowhe piaeulatefand hwnitewthe enovEment of the tiaosferesedleck8 @Fing
(represented here iin their . of, t he di spasab eedl e.type,for .
bent ny ectt actPn & sinpfiet of B YioRia, ¥ i FREBESAF i aund SruPar Do
Necessary at@atd ihe wikle o2 thit rahdter ©8&RANRM WHE th ParPbf 1t hSckdRHich Avilihed
si ngl e-dose syringe, the cartridge 11 is introduced into the sleeve 19 as
r epr esent égnnpasted tg@rﬁ@- The logknkbelfiseatiits otherfandespnpart arme whithyenmag tooist s
carried o ' ' i S10 dhe ) ve 19 is
Chen separniieeRiebit B8l QU0 kNI, h 1R orkfin, THETH080° o7 ng
t he base gkeviechethnpesibee 26ndrived bp tleceduum if e aapdgd remsdaeging thO pisaon have
| at er al ogsniags allowing the release of the cartridge 11 and its reuse for
the i nj ect!®¥RY3fSt he preparation reconstituted in the cartridge 13 thanks
to thepaddition of a piston rod 42 to the piston 29 and the second needl e
20. - 23 In the case of the use of this device as cartridge of a
muf t i - dosd'hpdawemkeyctDsyrraunds thar suppolg err of thei lotk. dbhis &ely isnfree inhleclkedoxi mal

t of the .pen i.ch,coul d.here b nbol i.zed b he sl eeve 19, a, needle
@ 7 e BB PuRTPRoTRR o arksa 4B, Bilorbekenis on t e
cartri dge fillyh@achad ftd @k PokiAs pureyf MdSipper KL At &Y kbhdae e sifRn
repl aces the cartrld%e 11 in the proximal "part” of the pen for a standard
use of tharmyofdhe decknle klackethe dntrodugtien niayemsni dgomisting, oglyl r¢aswardri gur e
13 sh j i fi of;. .t | C di the inyention in the
case g?/s aq?cgdre HW}U% gt‘%’@%&réekgﬁigvg ‘e n? seﬁjﬁ)‘{r?; vcg)lrrgbr?r%&gno g%ltrtrrgd Si t(i ilo B{gt gaﬁi‘%{t of the
detail ed Elenenasrpl e. The device can therefore function with the sane
cartridges 11 for the liquid part of the formulation 12 and 13 for the
| yophilized part 14 as those represented in Figure 1. The essenti al
differenc : JaTeIs [ ] t :
i njecti on%ﬁ@?gﬁﬁg@tgﬁn%&,ﬁgﬁe I néﬁg’r}iégm%g(ﬁ%z(}glse%%ﬁg yl%gigg?z? Ig(t)rﬁ)‘fall%
necessary tlat atns of sheafpekbefdobleclsing rthé itmasfen meckimsnh avhivh thdn aldowpod®i bl e to
avoi d Backagin before ganmmairradi ation. The cartridge 13 is installed
bef or 801 yoPRfY9%ation in the sleeve 19 which will serve as 20 a guide
during sealing of the piston 29. The head of the syringe 34 constitutes the

base of the needle 20. It can be fitted tight with the cap 36 on the sleeve
19 for exdmpltengipr needleslHinsigda tie iransder suedhamismwershmoreespecificallyite uperand t he

eve 19. | S.: ackagi-ng.i,s. necessar d.dh evice s
Woca borsedh S ROl BRTRR RIS RPBE eI il FRASEAS ot s
can be cl ioppesdtepsiid ntdite i fHted| wigteght 1ighidt Ieandll R tHeDistdR @9 USgieRbdt hi s
device, according to the invention, consists of fixing a standard needle 18
of th@sdisposable-needle type for a pen-injector (for exanple Mcro Fine
from30 B NG Kl t f i ni ng
the 11 qui oo ane i GRpR dptieh drdfe SELRN MERRe®, b LR FEUR
screwt hr efitievkd, dn theregrtdidgeesidet amdtgigtor aideydadde oblimidddenaacteaay thias tHehen
i ntroduced igio th connectgﬁ | ock 16 égeq t hrough the pjston 29 hy bearing
on the dr ZPRSGe NPt systerptically\peactralfs, diitstly dhrough dhe sperrbrape 2110 ghe

Wi t hdr awn chirigdas ¢ M, NShiyMchdd, 1Bt ASHision MEFbE edBnABdiHeNReliRin 1

anot her
30 finer on the cartridge side 11 with a long, more penetrating, bevel.

Similarly and according to the same objectives, and to guarantee more tightness
during the penetration into the chamber under vacuum, the membrane 21 can be finer

than the base of the piston 29. The latter presents a thickness sufficient to guarantee



-24 solution consists of |engthening the armretaining the |lock on the
cartridge so as to clip the arns of the connector lock 16 at that point,
-only after the needl e has disappearedlﬁnto said | ock. The
cartridge-connector | ock assenbly is then unscrewed fromthe piston 29. A

pi ston ro ich can be the cap 36,. s fixed.to.the pi.ston tQ.5 carry out
Phe i cotioo e iRag ing MepdPRen o abb aridltda' S HheRiRieha icked
i nvent i on gkdadr eliadrtRe fenpthl dfithd Bdval 6Sthistheadldeot te pforsyidé pgie type actuated by
a piston in order to reconstitute a preparation, in solution, in suspension
or in dispersionin a 10 liquid inside a reservoir sealed by a piston and
formng p I i , r ri | t
non- | i qui grh%a?{ar%é}asgl?%&ﬁ@épg?eg I g%ﬁi @g‘gacl&%% ’ g%egr Ié}%\gdll elﬂ?%asrgggen’sgfed
reser vhi r vathdeaval of yhé ngellab8l fiohe tHei gistod 29aDuriag thaijeqioapthieaicedle 1i8s
separ at ed bef.orehand fromsaid yeservoir _a aid syringe, in ich the
reconst i t GEPYAS 2’?"“@8@ dn ﬁP%d‘QP%& F%?E sa“éaﬁhPirQBC OE)}{‘? ﬁ%ecb?%ﬂgf t thsf said
l'iquid pa%th@_ﬁa&eﬂr&%ﬁnﬁﬁ@%ﬂhﬁﬁﬁ&iﬁé afth A 6" FRGEnfQishid ALART 8 rf‘fl)lrﬁ 9?]-
preferred variants of the~invention, said device can additionally have at
| east one cofssinpehef wbton@Png conpl enmentary characteristics: 20 1) said liquid
and said non-liquid are packed inside standard injection reservoirs such as
gl ass tubes or cartridges; 2) said device includes characteristic 1 ) and
| S NDNEOV ahiPassémblly&odpsiBinglcaffkilikd pRe HANS¥F é18BEnKfis EHRaiREN i the Ra40ér t YPE;
25 3) the transfer during said reconstitution is carried out through a tip,
a duct, asteape 18rwhich dpunsntherbodsfafr the springs. i Aconting & ai mefsrsdinabdsi oft on; 4)

i d pist i nme I SIE ai.d reservoir preyenti it being
@0 von Pt g 358 H S HATAR R el SHER G U PL St on
whi ch bl odiktb rgch@b&redt it inombntadfaeseaiyly.onal | y be the connector of said
liquid part on said reservoir of said syringe; - 25 5) said device has
characteristic 4) described above and said bl ocki ng mechanismis screwed
onto $ai dMkSkRRaler Sl Vi c Lrstih e AfSal d
bl ocki ng nec an Plg m crac;e Egl %ﬂdéefgg% ?lgg‘fee?&glgéﬁgrhgg yng%et fe)jr' TS offs
reconst i t distarendfis sl ehdpoethersideve32 whick aand colaptisethb dmgenssapirent el ¢ 6)

and the deactuation i d bl ocki ng mechani sm al so correspon o the
wi t hdr awal*Y'ofe% i &R _Bén@ﬁ’é?ovﬁ’éégllsee r‘i?ﬁﬁ?é(? dﬁepf?f%ﬂd 1?9‘“_8§ ag‘ég’go_qﬁ(i”@ui d part
is in a comcahdifh WWhheRaARINLE3 bRd JF N tenster ﬁeéﬁaﬁ%ﬁfﬁﬁué, PicQerifgladyeser voi r

of said syringe through said bl ocking nechanism 9) said device has

char act er ivgthideavgyl afterdseensllsit ai ner then al so serving as injection 15 rod to
said gipston; 10) said device has characteristic 9), said standard
reservoirs being glass cartridges; 20 11 ) said liquid is packed in a

reservoi r Theenpios kPp&fofwhe slBeves34ais tattadiRd 16 Yhedprokidl eh@df eel @Wirflgpatthe
di spl acenent_of said piston to be initiated and said transfer el enent to be

dr ai ned bdPoltds fonthiscandghat iy the yarsipry dfdegwrsils theriniegtion nesdls 2Qyisiatacher) saj d
ned tHol A ) N, )
W cover  SHABERALTHE Sdpodsion can IROEARARE hoLdle S5 AR Mo beAMMAT IR )

t he hand; eddB4said non-liquid part in said reservoir is vacuum packed; 14)
sai d 3gvice has characteristic 13), said liquid part in said second
reservoir 30 noreover automatically controlling, by its volune, the

reconstit ut@d ¥Rt el Blvs SR dbvReCRAbE fefilied which is completely equipped, in

particular one with a pre-fixed injection needle without having a problem with the

length and the position of said needle during the packaging of the formulation.

30 In the version shown, this cap is blocked by a lock 37 held by the head of the
cartridge 13. In this way, the cap 36 cannot be withdrawn nor the cartridge 13
connected to the injection needle 20 before the transfer mechanism has been

completely realized i.e. until withdrawal, after VAC hydration.



-26 15) said device has characteristic 13) or characteristic 14), the
reconstitution of said preparation being operated automatically by bearing
-on said second reservoir; 5 16) said-dévice, optionally having a
characteristic or characteristics chosen fromanong characteristics 1) to
15), constjitutes a si.ngl e-dose Jinjection syringe;, 17) said, devjce

opt i onal | y IRt SPECIAR APactons jof iGertaiy, el'&‘ﬁﬁ‘i‘t\éé’tf éﬁ? é"fhops LN B‘rﬁh&m)ng
charact er iggdckipiod of the & Mek’wlﬁé}{‘&irie%wrﬁsto%ém! ti-dose syringe of pen 10
injector type; 18) sai § devi ce has characteristic 17), said second
reservoir being withdrawn after said reconstitution and replaced by the
dosage nechanism ,15.1 | east .said reseryvoir of .said devi cont ai ni ng
o 4 mon- PHEFSIsL YRR of Rlanre, it e sSe REGE 903 Mooy Sbmusf elire | <
pre-fixedigsdor fype,cdpld KeCthe dithdhntent 6€tddehanBedbahdedles @t teatdpper end of
reconstitution of said preparation. 20 According to a specific variant of
t he i nventheoriceve 3d Which waulddbenselthe 604 of tha peeminiettetrent and a bl ocki ng
mechani smon the reservoir. Preferably, said blocking mechanismis holl ow
and contains said transfer element. 25 The transfer elenent can be for
exanpl e, &n nidedieesiors quoingt the awithdrawalr aféer trafituationge fler edrtridgei 11 tsuld beeedl e.

The invention alsq relates to a kagi n rocess ipsi.de g.cgylindrical
reservoi r EBaY R Rdreplachd Dor gt floale gk RICHPR Snac BT STSH WOEKES in it
movenegt ixfachdli doy RS Entahén, 103he GRRVATY BF tF RYehd133, 18 eldifhI€! I RAESANEO DE
packed are introduced into the inside of said reservoir fromsaid Tnjection

pi st on beflbisecontainkr oé dwrdosage 4nd injeetidmbshasmindwpuldttioss. sedltbo peti-ingectar

P eferred.ve%riagﬁs f the invention, said process can additionally have at
st one IS 5% PYF| owi ng conpl ementary characteristics: -27 a) said

reservoir is a tube or a cartridge seal ed beforehand on the side opposite

the piston; 5 b) a lyophilization is carried out before sealing by said

i nj ecti on lipitke s#me gyaysas thecyacpwarinctie qassidgssoprovidss iant integtitye chdsks eehand

into su ,C i i LS PeSitioned forehand, thus allow ng

an opggi ng’ﬁ}%gé ﬁ@e%§q£@%&£%$59? ‘érlénegrevogi%frle g?%’rl%?u%ar%ens?a‘fa uaht};?r%]ﬁ ,angai d

pi st on t hetusbie n@mientiieokl yeefdried, owith) asthetnsleselation fanthya PEGS statelitgnst by
di spl acenent in said sugport whi ch serves to guide it; d) said process has

at | east MHEIHES Aardyenwes sThisPagk vepuum cagafor exasindn brepisgter Kan the
definitiv |t y [ ryi : ' r e al | ow ng
a 15 pac kglg?hr@p ?ﬁ?&i ?%gr)ﬂ%éa;f% tg r%g@gstﬁﬁgénﬁuéﬁggr galtug& %'%?:1 {yb rOR]%l)J,ﬁles aid
support tIpenodef sigrager i ntegral part of the final device; 20 fJ said

el emsaés to be packed are a m xture very vigorously stirred beforehand in

sai d servoir; g) said process has one of characteristics b) to f), said
el ements Weing 2 RbFQEMS @hdRdichNP aeRaBRAGANR Yrocbdwde |f8Y Ble il d1
reservoir before said | yophilization; 25 h) sald process optionally has a
char act er icettaining the higridqeetrdfshe trsmylabigenlHermston 23 is installed beforehand and
. its position in the tube of the cartridge 11 precisely determines the liquid
reconstitution volume. This liquid volume 12 is added, according to a standard
25  process which can be realized on automatic machines. The cartridge 11, once filled
right up to the neck, is then sealed by a cartridge 22 containing for example a
membrane 21, according to a method which is equally standard and automatable. This
process, which can be realized by overflow, prevents the presence of gas inside the
sealed cartridge.
30
Figure 3 represents the insertion of the drainage rod 25 into the cartridge 11 for
example by screwing onto the piston 23. The finger-rest 26 is then attached or clipped

onto the glass base of the cartridge tube. It can thus prevent any removal of the piston



characteristics a) and b), said cylindrical reservoir being introduced
bef orehand into a support and said piston | ocked in another support, thus
-al | owi ng an opening to the outside of 18ai d reservoir between the two
supports, 30 said piston being then introduced into said reservoir by
pressure d by bringi ng together..of sai.d twl,su rt.s; -28 1) said
process hgg aeaé?_f ré’fllr}gt"’r"g Iﬁ?‘geng &eodlgqﬁ%&ly §¥ Baéfi ﬁﬁ%r%@?s'ﬁﬁFW\hﬁeflcal ly
cl osed af t@bles@dh®eRfdriligidm 4 QaelahPmannd, ©08sdhlttyaitddyinackage of said
cylindrical reservoir. 5 All the variants di sclosed previously represent
only some of the enbodi mrents nmade available to a person skilled in the art
in the |igh f S 1Pt | o gk ot ] of the
present | MY (olsPrerPS SEm AR} oo sERNR a el BEpRRARGN,
t eachi fig Gbttknaddothei devier acdoadifig o Ipe dhfFention,ehiichesmBtitutes a part- @Othel ai s 5
1. Device of syringe type actuated by a_piston in order tqQ reconstitute a
prepar at | #Hentign g%WPP%cﬁpg it the rgesdur A @Ppkn zgilopndspaskaging gt i%ﬁdaffrd i nsi de
a reservolf irdddh 8EAUGH At QSR thoBroRinldl XRE & ETfHetlo Bhadfdin dshe ot her
end by a SFstoﬁg(ZQ)lan forniﬁg p§B¥oof t he boéfggﬁ(%%ié%Sy@?ﬁge,
char act er itheechriridge.ata standahd bettia-A,i theistdppard0 i pletyedoby belesiapd apeatuadsi on i s
packed befqrehapd inside.said 10.reservoitr (,13).0f .said,syringe and the
PRau d parthich 309w DRTEORRE I 419 Bk ou, bORPUGHET aPL i PePsal d
reservoir paddsurs adfdthe yiatld & tid ophili2er. 'EeORist iof Uhé QRviek azebrding’ RPeHeati on is
carried out by transfer of said [iquid part ( 12) through said piston (29)
of said réeveniion is tortpwisiichg lzophalizagian. roalesgerwidh astandard beytle ofttypridced into
L d pi st (29) , ' [ ) ' . 0GKi C ' on 15
W [ecetlunity pofithed Ghilel 533000 8 BPTS Y SRCAE LI 11, 10,
sai d | ockippgyiombhatris pass{bléio use ahwdpperorthd neckbiihe sasadgd 13 pdfabint,@nenent .
20 3. Devic;ﬁ$fcorging to claiml1 or 2, characterized in that said | ocking

mechani smacTlegsaale & theatqanpeht@af the boils Ack thiscqaseithgytrenster mechpnism |
e . . aea ot . ) . "
corr odpondaers ek She WRiME e AR Clo 68 3 £ BRI B g ©) 8%

pi ston (29jstal end of the tube of the cartridge 13 and the lyophilization is carried out by

opening the neck. This solution removes the lyophilizate from the heat-exchange tray

and isolates it partially by the piston 29 thus rendering the process more difficult.

Moreover, it complicates the filling by the narrow neck and does not allow a 100 %
20  filling.

In the solution of the process of the invention shown here, in particular to optimize

. and facilitate the filling of the cartridge 13 and to facilitate all operations for the
preparation of the lyophilizate, the procedure is different. The cartridge is sealed

25  beforehand with its stopper 27 by a cap 28 (cf. Figure 1); it is filled with the
preparation to be lyophilized through its large distal opening, up to the base of the
neck. It is thus possible to use all standard cartridges in order to pack a lyophilized

form there, even the smallest ones, and also to operate all the possible arrangements

of the future lyophilizate, such as for example, the filling of two successive layers

30 either because they are incompatible or because the second serves to prevent the dead
injection volumes. The injection piston 29 stops the cap at the end of lyophilization;
unlike stopper 40, it is not equipped with escape passages or openings synonymous

with dead volume and it is not pre-positioned on the glass base of the cartridge 13 but

on a cartridge support 19 in this reversed position which serves to guide it. This



5. Device according to one of clains 1 to 4, characterized in that the
transfer elenment is a needle (18). 30 6. Device according to any one of the

-previous claims, characterized in thal9said liquid part ( 12) is in a

container ( 11 ) serving to activate said transfer into said reservoir (13)

of the syringe through said | ocking nechanism (16). 7. Device according to
one of cl sarHides LEP@T cathadvantageousbbe ey geafral part ggth-e slefva 19 Qfuhdy (©f12) ~and

sai d non- Li.qui L NS} A j LMAi rs such
2o gl nos Hiepdrtigt. P oRafieRB GG nhShIE SHARCEL Sy BIIGEARR LREFMT S ose
or nufti - dasanigy thagavind of espadeninettt dyophilizer d@mdsthe Detal Eidlirge obtiei wgfitlo any

one of the precedjng clai , character.i zed.in that said non-l.iquid part
0%y cont vl g ati@eds, o TeEaSintS Gt nafkton efbons Vg e pae | |
accor d§ ng3b f¢hbsdBof HRAyAGEE WhichOselrve, el bt @ hdidlWhelpid@dht 29 ankPhei N sai d

second reservoir 11 ) in addition autonmatically controls, by volune, the
reconst i t gpedng i We cartdgst dusisiedyenhilization. Bhe. piston 2Pdy precfitiadcia this distalo cl ai m
8 or 9, c ri g, ¢ & ' ' [ S
carried oggjigﬁrtﬂ%rr% eslgalPr%} l%f# B@gﬁélagtcgr}ﬁ% %%Hsg%’g@ﬁ apésg}grn%:%&?zm %1@5 15 11.
Devi ce actarkdl6@nd aho hevaf kdyhe7. priy i guiting lofliths sleehanfcovadd thedddvicet Bat its

I njection needle (20) is pre-fixed and its cap (36) |ocked_hy a |ocking
nechani s maﬁsswgleéem@ here ?Or Rlogh st FtPEtﬂi'eo‘ﬁO}S?m%“éioé ther eastridge 1340 theobods, ckagi ng
procesgs i REile lindrical reservoir ( 13 ) sealed on one side by an 20

I nj ectléon pjfstgnn%g) | ocked in its novenent in said reservoir (13),
characterized in that the elenents to be packed ( 14) are introduced into

t i nsi d f i d VOl 1 f id.injecti I St bef
o [oLoB) SR LSRN el DR b R P BASARD AT, O
bei ng a t yhewhiy athrlbid pro&ls WB)a gRalcertabalion flaoMl Jouk® t he ot her side. 25
13 Process according to claim 12, characterized in that a |yophilization is

carried out before sealing by said injection piston (29). 14. Process
ot i nitt1 i poal sttt RPRbRALECE o Bbydelfe B bR Yo BT e s
al | owi ng & padycplilived @aftedadut in a cartridge according to a process equivalent to that
traditionally used with a bottle. In A, the cartridge 13 is washed and siliconized, in B,
it is sealed by its cap and membrane, in C, it can be fitted into a receptacle
accommodating the shape of the bottle 40, in D and E, the constituents of the mixture
20  are easily introduced through the base, in F and G, all equivalent treatments can be
carried out with the bottle with the same guarantee of height to the outside. A
treatment with ultrasound is represented schematically here. In the same manner, the

. mixture (vortex) or the suspension could be stirred vigorously before freezing.

25  Figure 6 shows a cartridge 13 filled with the mixture to be lyophilized, frozen
beforehand or not. In A, this cartridge 13 is introduced into the sleeve 19 which serves
as a support for it. In B, all the stages of the lyophilization cycle are usually carried
out in the lyophilizer. In C, at the end of lyophilization, and still under vacuum, the
piston 29 is introduced inside the cartridge tube 13 by standard pressure in the

30 lyophilizer on the lock 16. At this point, the lyophilizate is completely isolated from
the outside by the sides of the piston 29 in tight contact with the wall of the cartridge
tube. In D, the vacuum inside the lyophilizer is broken, thus ensuring a return to
atmospheric pressure. Under the action of this pressure, the piston 29 and the lock 16

will continue to fall in the tube of the cap 19 thereby providing a visual and individual



-31 15. Process according to claim13 or 14, characterized in that the
packagi ng el enents (14) axe introduced and frozen separately in layers in

‘the reservoir (13) before |yophilisatiBn. 5 16. Process according to one of

claims 12 to 15, characterized in that: - said cylindrical reservoir is

os! oS Bhanih uf bR e bRt 1 28t ok BBt a5
reservoi rg(ei@]étoﬁ WP $E RtopBe by HIRRA or(b dBthe aAR S theIBé10bS IR Laftéle 13 t hen

i nt roduce to said reservoir (1 y pressure and by 10 di splacenent in
sai d suppdhe sedled eldmani, thescesstitateduihde hecomés an Anteged parcefothdi deyideo one of
clainms 12 tog}G characterized in that: - said cylindrical reservoir ( 13)
i s int rodBcPEIBRIVPEMNIIPt 0 a support ( 19) and said 15 piston (29)

| ockedsin anot her support ( 19), thus allow ng an opening to the outside of
said reservoir _between the two supports ( 19); and - said piston (29) is

t hen i nt r Jiaveed shows thesseduense f the assgmidy opgrafipesstoy saiddeyiceyInagAben Hgi ng

t oget her saj p 9) 8 r 3# .0_0 of

o T 16 D™ B bidths SHPRC Flged 16 the ZinctCpars 86 182 BRERE ShORabiomORE BT |

a part of atsembied] n@aélyaie spper Ree1d &vivhrhandtradsfértnreedladBagpre-fitted. Phizcess

according to one of clains,k 12 to, 18, c%gr%c erizefc’l in that the e]Jenments to
fOr

be packed UpPer4seya5a8 haviiacehip eingfpr theghesdr o wrLatridse Al kighenarg manner
|0 LN 25 neefefHofect #Burifl AAfARe ARTRTHN AGxinl DA of Stoppé! Tiheldedva 349,

characterized I n that e cylindrical reservolr 1s in ef or ehand
into a supyhich inch@ps hefdrahand phes ingeetipR MNeedlo Aeahdi the amaptIdeare sttppheds fgr 19) ,

t | 1 ow ' to, t i de. of i.d ir 30 bet th
@ Copo oy R bt & GHEURE SR Bon A s bEBEES B ovdhea PEER o r by
pressure ddioil paroF B deve ARSI tacREd. tTikes ﬁéﬁ@oﬁﬂﬁ%d?%f(thel%)ringe, canl 21.
Process according to claim?20, characterized in that

| he supports ( 19) are
nor eover Ieanrhstragledd ipdiyidye By and p@qt-swriiingi,rﬁ@retxe@(pteﬂefrgmamtgatiomuti ng the
packagi of said cylindrical reservoir (13). i
ALCAABAAAAAAAAANAAAAAAAAAAAAACAA

Figure 8 shows the reconstitution stages of the formulation contained in the device of
the invention. In A, the cartridge 11 is introduced into the body of the syringe. In B,
the reconstitution is activated by pressure on the drainage rod 25. The first operation
is therefore the piercing of the disk 21 then the filling of the needle. In C, using the
20  same application of pressure to the rod, finally, the piercing of the piston 29 is carried
out. At this point, the movement is then blocked and the preparation is reconstituted

automatically with the descent of the piston 23 in the tube of the cartridge 11.

Figure 9 firstly shows, starting from stage C of Figure 8, in A, the unblocking by
25  removal of the piston rod constituted by the cartridge 11. This operation has already
been described in the functioning of the transfer mechanism. It pulls the cartridge 13
slightly to the rear as far as its stop on the sleeve. In B, the removal of the cap, made
possible by the release of the cap 36 at its blockage 37, is carried out by slightly
withdrawing the head of the injection cartridge 13. Only now can the injection

30  cartridge 13 be connected to the injection needle 20.

Figure 10 represents schematically the injection according to a completely standard
method. Given that the device according to the invention allows a preparation which

does not require drainage prior to injection, it is possible, before A, to inject the
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25  and drains the needle 18 before piercing the piston 29 for the VAC rehydration.

Once this operation has been carried out, the lock 16 is unscrewed by bearing on the
area of the sleeve 19 marked by the arrows, thus leading to the rupture of the thin
walls and the clipping of 2 arms which will retain the lock and curve the needle 18
30  then allowing its extraction from the piston 29. The injection needle can then be
installed on the head 27 and the injection carried out by the cartridge 11 serving as

piston rod 29.
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Here, the lyophilization process from the rear, according to the invention, is carried

out on the cartridges 13 which have been previously capped and installed in a lower
support (not shown) indexed to the upper support (not shown) of the piston 29 and
lock 16. At the end of lyophilization, the piston 29 and its lock 16 are introduced into
the cartridge 13. Another preferable solution according to the process of the invention
consists of replacing these upper and lower indexed supports by individual supports
(21) for each cartridge. These individual supports can then fulfil the role of receptacle
as described in Figure 5. In addition, these supports can be directly used in the
lyophilizer and can constitute the base of a pack realized with the upper individual

support (22) of the piston 29 and of the lock 16.

After lyophilization, the individual lower (21) and upper (22) supports close to
constitute, in the lyophilizer, the cartridge pack.

The liquid cartridge 11 is prepared as described previously; it can have a drainage rod
but not necessarily a finger-rest. A sleeve 43 and a piston rod 42 can also form part of
the device. Two injection needles 20 (represented here in their cap) of the disposable
needle type for a pen-injector (for example Micro Fine® from Becton Dickinson) are

also necessary for its use.

In the case of the use of this device as a single-dose syringe, the cartridge 11 is
introduced into the sleeve 19 as represented in Figure 12, a needle 20 is fixed and the

rehydration is carried out by piercing the piston 29 through the lock 16.

The sleeve 19 is then separated from the cartridge 11 and the lock 16 is unscrewed
using the base of the needle 20 then placed in the cap. The sleeve 19 can have lateral
openings allowing the release of the cartridge 11 and its reuse for the injection of the
preparation reconstituted in the cartridge 13 thanks to the addition of a piston rod 42
to the piston 29 and the second needle 20.

%
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part of the formulation 12 and 13 for the lyophilized part 14 as those represented in

‘ Figure 1.

The essential difference concerns the connector lock 16 which is screwed to the
15  injection piston 29 and made in one piece. No assembly operation is necessary at this
stage before sterilization. Similarly, it is possible to avoid packaging before gamma-

irradiation.

The cartridge 13 is installed before lyophilization in the sleeve 19 which will serve as
20  a guide during sealing of the piston 29. The head of the syringe 34 constitutes the base
of the needle 20. It can be fitted tight with the cap 36 on the sleeve 19 for example by

means of an O-ring seal between the cartridge 13 and the sleeve 19.

In this case, no packaging is necessary and the device is closed between the cap 36
25  and the connector lock 16. The finger-rest 33 can be clipped onto the distal part of the

sleeve 19.

The use of this device, according to the invention, consists of fixing a standard needle
18 of the disposable-needle type for a pen-injector (for example Micro Fine® from
30  Becton Dickinson) onto the screw-thread of the sleeve containing the liquid cartridge
11 or, as represented here, onto the single screw-thread 44 firmly fixed to the
cartridge 11. The assembly is then introduced into the connector lock 16 then through
the piston 29 by bearing on the drainage rod 25. After VAC rehydration, the cartridge

11 is withdrawn by unscrewing with the transfer needle 18 and the lock 16; another
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clip the arms of the connector lock 16 at that point, only after the needle has
disappeared into said lock. The cartridge-connector lock assembly is then unscrewed
from the piston 29. A piston rod, which can be the cap 36, is fixed to the piston to

5  carry out the injection.

Principal preferred embodiments of the invention

The invention therefore firstly relates to a device of syringe type actuated by a piston

in order to reconstitute a preparation, in solution, in suspension or in dispersion in a

10  liquid inside a reservoir sealed by a piston and forming part of the body of said
syringe, characterized in that the non-liquid part of said preparation is packed

. beforehand inside said reservoir of said syringe and the liquid part of said preparation
is separated beforehand from said reservoir and said syringe, in which the
reconstitution of said preparation is carried out by the transfer of said liquid part

15  through said piston of said reservoir.

According to preferred variants of the invention, said device can additionally have at

least one of the following complementary characteristics:

20 1) said liquid and said non-liquid are packed inside standard injection reservoirs

such as glass tubes or cartridges;

. 2) said device includes characteristic 1) and is moreover a single-dose or multi-

dose syringe of the pen-injector type;

25
3) the transfer during said reconstitution is carried out through a tip, a duct, a
tube or a hollow transfer needle introduced into said piston;
4) said piston has a blocking mechanism on said reservoir preventing it being
30 driven in before and during said reconstitution of said preparation, which

blocking mechanism can also optionally be the connector of said liquid part on

said reservoir of said syringe;
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6) said device has characteristic 4) or 5) and said blocking mechanism can be
5 deactivated, preferably after the reconstitution of said preparation;
7) said device has characteristic 6) and the deactuation of said blocking

mechanism also corresponds to the withdrawal of said transfer needle from

said piston;

10
8) said liquid part is in a container which serves to actuate said transfer into said
. . reservoir of said syringe through said blocking mechanism;
9) said device has characteristic 8), said container then also serving as injection
15 rod to said piston;

10) said device has characteristic 9), said standard reservoirs being glass

cartridges;

20 11)  said liquid is packed in a reservoir the piston of which is actuated by a short
rod allowing the displacement of said piston to be initiated and said transfer

element to be drained before injection into said reservoir of said non-liquid;

12)  said device has characteristic 11), said reservoir of said liquid being moreover

25 equipped with an end preventing its blockage by the thumb of the hand;
13)  said non-liquid part in said reservoir is vacuum-packed;
14)  said device has characteristic 13), said liquid part in said second reservoir

30 moreover automatically controlling, by its volume, the reconstituted volume of

said preparation;
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haracteri ) to 14)

among IStICS , constitutes a multi-dose syringe of pen-
10 injector type;
. 18)  said device has characteristic 17), said second reservoir being withdrawn after

said reconstitution and replaced by the dosage mechanism;

15 19) at least said reservoir of said device containing said non-liquid part is then

vacuum-packed;

20)  the injection needle is pre-fixed and its cap locked by a locking mechanism
before the reconstitution of said preparation.
20
According to a specific variant of the invention, the piston has a hollow transfer
element and a blocking mechanism on the reservoir. Preferably, said blocking

. mechanism is hollow and contains said transfer element.

25  The transfer element can be for example, a needle, a point, a duct or a tube.

Preferably, it is a needle.

The invention also relates to a packaging process inside a cylindrical reservoir sealed
at least on one side by an injection piston locked in its movement in said reservoir,
30  characterized in that the elements to be packed are introduced into the inside of said

reservoir from said injection piston before said reservoir is sealed by said piston.

According to preferred variants of the invention, said process can additionally have at

least one of the following complementary characteristics:
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c) said cylindrical reservoir is introduced beforehand into a support on which
said piston is positioned beforehand, thus allowing an opening to the outside
of said reservoir through said support, said piston then being introduced into

10 said reservoir by pressure and by displacement in said support which serves to

guide it;

d) said process has at least one of characteristics b) or c), said piston being then
definitively positioned in said reservoir by ambient pressure thus allowing a

15 packaging check;

e) said process has characteristic ¢) or d), said support then being an integral part

of the final device;

20 9 said elements to be packed are a mixture very vigorously stirred beforehand in

said reservoir;

. g) said process has one of characteristics b) to f), said elements being introduced

and frozen separately in a layer in said reservoir before said lyophilization;

25
h) said process optionally has a characteristic or characteristics chosen from
characteristics a) and b), said cylindrical reservoir being introduced
beforehand into a support and said piston locked in another support, thus
allowing an opening to the outside of said reservoir between the two supports,
30 said piston being then introduced into said reservoir by pressure and by a

bringing together of said two supports;
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available to a'person skilled in the art in the light of the present description and cannot

limit the scope of the present invention. The specialist will of course be able to adapt

the teaching given to him here to his specific requirements.
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10 reservoir (13) of said syringe and the liquid part (12) of said preparation is separated
beforehand from said reservoir and said syringe; and

. - the reconstitution of said preparation is carried out by transfer of said liquid part (12)

through said piston (29) of said reservoir (13) using a hollow transfer element (18)

introduced into said piston (29), said piston (29) having a locking mechanism (16) on

15  said reservoir (13).

2. Device according to claim 1, characterized in that said locking mechanism (16) is

hollow and contains said transfer element.

20 3. Device according to claim 1 or 2, characterized in that said locking mechanism

(16) can be deactivated.

. 4. Device according to claim 3, characterized in that the deactivation of said locking
mechanism (16) also corresponds to the withdrawal of said transfer element (18) from
25  said piston (29).

5. Device according to one of claims 1 to 4, characterized in that the transfer element
is a needle (18).

30 6. Device according to any one of the previous claims, characterized in that said
liquid part (12) is in a container (11) serving to activate said transfer into said

reservoir (13) of the syringe through said locking mechanism (16).

7. Device according to one of claims 1 to 6, characterized in that:
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. 10. Device according to claim 8 or 9, characterised in that the reconstitution of the

preparation is carried out automatically by bearing on the second reservoir (11).

15 11. Device according to one of the previous claims, characterised in that its injection
needle (20) is pre-fixed and its cap (36) locked by a locking mechanism (37) before

the reconstitution of said preparation.

12. Packaging process inside a cylindrical reservoir (13) sealed on one side by an
20  injection piston (29) locked in its movement in said reservoir (13), characterized in
that the elements to be packed (14) are introduced into the inside of said reservoir (13)
from said injection piston (29) before said reservoir (13) is sealed by said piston (23),
. said reservoir (13) being a tube or a cartridge (13) sealed beforehand from the other
side.
25
13 Process according to claim 12, characterized in that a lyophilization is carried out

before sealing by said injection piston (29).

14. Process according to claim 13, characterized in that the piston (29) is then
30  definitively positioned in the reservoir (13) by the ambient pressure, thus allowing a

packaging control.
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reservoir (13) through said support (19); and

- said piston (29) is then introduced into said reservoir (13) by pressure and by

10  displacement in said support (19) which serves to guide it.
. 17. Process according to one of claims 12 to 16, characterized in that:

- said cylindrical reservoir (13) is introduced beforehand into a support (19) and said
15  piston (29) locked in another support (19), thus allowing an opening to the outside of

said reservoir between the two supports (19); and

- said piston (29) is then introduced into said reservoir (13) by pressure and by a

bringing together of said two supports (19).

20 18. Process according to one of claims 16 or 17, characterized in that said supports

(19) then constitute a part of the injection syringe device and of its package.

. 19. Process according to one of claims 12 to 18, characterized in that the elements to
be packed (14) are a mixture stirred beforehand in a very vigorous manner in the

25  reservoir.

20. Process according to one of claims 12 to 19, characterized in that the cylindrical
reservoir is introduced beforehand into a support (19) and the piston (29) locked in
another support (19), thus allowing an opening to the outside of said reservoir
30  between the two supports (19), said piston then being introduced into said reservoir by

pressure and by a bringing together of the two supports (19).
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