t Device for reconstituting a therapeutic solution suspension or dispersion
12 APR 2004 A subject of the present invention is a device for the

ext enpor aneous preparation of a solutjon, a suspension or a disperfiﬁﬁ

for exanple injectable formul ations preferably 5 according to a 1T APR 2004
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In therapeutic preparations and, by way of example, more particularly in the case of
injectable forms, it is sometimes useful, preferable or even indispensable to separate
the 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.



| yophilized formand the injection vehicle can be an aqueous preparation
.ntended to hydrate the dry formbefore injection. The aimis then to
reconstitute a solution or a suspensign or even an injectabl eqdi garequi on.
2 1 2 APR 2004 This type of injectable formis w despread and the reasons
f-or which they are used rather than a mxed liquid formare well known. 5
In particular, problens of stability or conpatibility of the constituents
in the liquid mxture can be nmentioned. Al though such a separate
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the suitabiTity or practice t tor. 25 A certain nunber of
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This relatively complicated operation sets the constitutive elements of the formulation
20 in motion several times and presents risks of contamination (or contact with the
needle) both for the user and the recipient patient. The variability of the results and
therefore of the treatment administered remains not inconsiderable depending on

imponderable parameters such as the suitability or practice of the operator.

25 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.



the liquid. For exanple, the Mnovial (r) device from Becton D ckinson or
Vial-Mate from Baxter can be nmentioned. 1 2 APR 2004 3 Al t houg2tAPR9004
approach hardly sinplifies the extenpoganeous preparation and is not in
the category of pre-filled packagings or syringes, it has the nmerit above
all in the eyes of the pharmaceutical industry of not nodifying the
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devi ations or by- pass where the nobile separators which exist between

the twh panowngoisingexisgmgequgmeani.oi r can be deactivated. By way of exanple,
Bect on Di ckinson's Hypack liqui-dry syringes or Vetter's Lyoject(r) syringe
can be nmentioned. In this case, the nobile separator is a piston which, at

the momeniof eburk€hiralar®othd kordraugicMiys ndwvill Spprodéendsato dhe alevirgfid i n the
wal | of the syringe, 15 This elegant solution has_the advantage of reducing
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| i qui dgpart, can be twice as large as in separate
This elegant solution has the advantage of reducing the injectable elements to a single
unitary device. In its basic version, this solution can pose risks of error or incorrect
handling during the reconstitution operation; however, certain practised -
improvements can allow these risks to be considerably reduced.
20
The main drawback for the pharmaceutical industry of such a device remains
associated with the packaging in one and the same reservoir of two constituents one of
i | which is liquid and the other solid and which do not usually have at all the same
method of treatment and/or sterilization above all when the solid is prepared by
25  lyophilization. Another drawback in 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

IESErvoirs,

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.



reservoirs. 30 In addition to this, there is the stability risk associ ated
wth the proximty and possibility of contact between the two parts of the
reservoir through the nobile separatér or piston. _a 1 Z APR X403é5ﬁggﬂm‘
with this problem other approaches to the packaging in a single

have been attenpted in which the packaging is, this tine, carried out in
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gservm rs or containers and the known needs for aseptic pr epar atjon or
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This requirenment preferably involves the use of a pre

The device is designed to be fully assembled, which means carrying out this operation
in aseptic conditions, or envisaging a joint liquid-solid post-sterilization which risks
20  being incompatible with one of the phases or with the current thrust of certain
directives. In this, this device does not resolve the problem of unitary packaging, and

therefore treatment, of bi-compartmental devices.

In the light of the very broad industrial development of certain processes for filling

25  around standard reservoirs or containers and the known needs for aseptic preparation

O or customary post-sterilization, it would be very desirable to be able, in this specific
case of formulation in two sub-units, to have available a device which simplifies and

secures extemporaneous preparation whilst allowing the use of standard treatments of

existing reservoir sub-systems. This requirement preferably involves the use of a pre-

30 filled device which avoids problematic transfers. For certain very fragile or
sophisticated products, it is important to avoid the agitation and movement created by

these transfers.

Another aspect of the problem associated with the operations of mixing the two parts

35  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.

AMENDED PAGE



30 filled device which avoids problematic transfers. For certain ver
fragile or sophisticated products, it is inportant to avoid t hel agﬁ’%dﬂﬂ%n
and novenent created by these transfefs. Another aspect of the problem
associated wth the operations of mxing the two parts 35 of the
formul ati on then degassing (with risk of contam nation depending on the
extent and tinme of contact with the anmbi ent nedium explains the search for
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reconstitution Is carri out and in particular 1ts speed of realization
and t he | ciesies, randwm ipatasttans whichrcan ddadrto disdimiésgaeiithg renmi n, what ever the
devi ce_, random paraneters which can lead to dissimlar results. 5 French
patentSappIication no. 96/ 06886 describes a process according to which this
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vacuum an gassing operation is quite sinply omtted. 10
The appl i eacdnstimsion bacimesenitedaticiafiertastyation ndder the sctipn ehthsavacupy agd|  of

these desiderata, for exanple in the formof. _an "in-syringe" arrangenment
very cl osdn la}h'gF de%%ﬁﬁ‘?ﬁﬁggmﬂ%m%ﬁisgﬂp%of%%&t he sane therapeutic steps
to be preserved and the npst standard reservoirs to be used. These devices

and these arrangenents are characterized in that the non-| iqﬂm d P‘art of
the fadnulBie applicentobas npwcinvented aduantageonn desiceh oviielpatsty 13k of\1P¢Sige and

the liquid,reconstitution part is packe a ' Vi .«Whi ch
can form t‘{‘fé’dg’fﬂ“é rS%“?Qa i, fh %gnpq%c Oﬁn—%ﬁﬂ&rﬁeragﬁgehr%g?v?ﬁgcgg& 16! that
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by applying the preparation and packagi ng process i ch constitutes the
ot her partmost stansdard messrdinsntoahel used. c hThess devices gpd ribese AEANESINCOBL g from
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char agtser i tht ibodefofané eyrimg rfdethedinid qedodstiteSen art ris tpackadgsepatately in a
reservoir which can form the injection rod of the piston of the syringe. These
arrangements are realized, in particular starting from standard reservoirs, by applying
the preparation and packaging process which constitutes the other part of the
invention and which consists of filling and sealing from the rear at the piston.
20 '
Similarly, the transfer 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

! piston which will serve for the injection of the reconstituted form.

25  These devices, according to the invention, moreover offer a means of blocking said
injection piston which allows the installation of said transfer system in said piston;

said means of blocking can then be deactivated, thus releasing said injection piston.

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.



pi.ston which will serve for the injection of the reconstituted form 25
These devices, according to the invention, noreover offer a neans of

bl ocki ng said injection piston which-él-lows the installation of 1aARR 2004
transfer systemin said piston; said nmeans of bl ocking can then be
deactivated, thus rel easing said i njection piston. Finally, the device can
i ncl ude a Areettainirsmmlsy ofihitidy, marfet jBrecien applications, Sla'ridt’-dabslr@n]ting?:ﬁomaﬁhd

transfer ystemls t hdrawn before.the in ion in restore the
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hereafter, conbined with debl ocking the injection piston. 6- 1 2 APR 2004
A certain nunber of other nore precise applications, derived or resulting

fromt evi,ces acc rding to t emventl cified in the nore
det ai | gd &g@" AFpes oﬁ’é’ RIRCETSET oV PISH, 2% The %ﬁv&céb aWﬁseE"?o’@é’g%téog' Wiftch are
subj ect s QHvidiSeBL AT Coeratd Vaditd Chnrs&ﬁstlmrﬁr@&@snuﬁﬂuyh OfifjcBY CallfiN@na
reconstitution process which directly allows an ection w thout prior

degassi ng.injertien withowtspriarudegdssingie Cnog rmdoastntawdc&w uladign caphedisgdel y at

at nospheri.c ure with ri sk _of .above- beI

pressur e; WEP azeij afﬁ g?réc PrSpSULe Srithout ?%gg?bov&l e]%ﬁhg‘fqgagl%?r Hleﬁa of the
product atyrddIgrelRo FBKRAdrefdre, GFRRMGILAIOM drhactiBenthNigRiting Bf fiRgRbduct Ahihs,

conbi ned WI th the absence of degassing, elimnates significant concer ns

such a8 camramtrvatcp@wcwwabrthaememqmn@qd@ Taviviqosmhirack Withdthe ibsence iof
aCCI dent al ét Ehlll‘ln]%.tﬁg sz&lnﬁca cl)l?&ﬂ]esrsugﬁl Q:gnté.% Pzﬁlon%n%n%g:t “Hﬂ'{ ﬁllg Open
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cartridge or 1njection cartri |ng one end 1 n a standard piston
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One of the most standard reservoirs corresponding to the existing standardization
needs is the cartridge or injection cartridge, ending at one end in a standard piston and
20  at the other in a sealed neck, a protective cap or septum or a stopper and sealed by a

metal cap.

- 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



standard cartridges for their two reservoirs as well as the exii na%

pi stons and 25 stoppers. The conditions for filling and steHIityzﬁ Whent
for their two reservoirs can be exacthy the same as those generally
applied to this type of container. Thus the device according to the
i-nvention provides a novel and sinple solution which anong other things
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conbined with a secondary packagi ng under vacuum which will provide the
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according to t i nvention, can be ap subj ect ew m nor

nodi f ilat iattamativgs will therefiore be gresented t he same nmechani cal principles, to
nunmerous variations in the field of injectable material and in other
therapeutic fields. Certain 15 specific details concerning these other
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wi Il be given according to their relationship wth thé inventive matter.

In the exanplificationsriuwedillanctosdingrtalithe same amechduigak ayacplesettbodingraws of t he
20 invention, .the devi is.presented wiith a total  separ.ati o] e two
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their use in a pen-injector, will be given according to their relationship with the

inventive matter.

In the example described and according to an advantageous embodiment of the
20  invention, the device is presented with a total separation of the two reservoirs, namely
that receiving the non-liquid elements (here lyophilizate) and that receiving the liquid
elements (here suspended aqueous medium). In other words, there is no physical link

| between the two reservoirs before use.

25 Said reservoirs can moreover advantageously be packaged separately and
individually. However, as will be specified, it is possible to envisage the device in a
pre-arrangement in which the two sub-systems are combined or even included in the

same pack.

30  The process aspect of the invention concerns the details of the preparation and the
packaging associated with the use of standard reservoirs and the use of the device, n

particular around the lyophilizer.



el.enents (here suspended aqueous nediun). In other words, there is no
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can noreover advantageously be packagedqg separately and i ndivi dual I%j-
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i n the advhh adeeilkbeudedds msatvok. t he device described in detail, two
standard cartridges, for exanple with capacities of 2.25 and 3.15 m, wll
be used as reservoirs. 5 The cartridge containing the non-liquid part, here
the | yophifiZal &iddeO L the orexioal reservold:Situ l.oshde said
devi ce andhéflzr ectq% ﬁﬁ%&%ﬁ:@; Illv%llﬁ'lt %(B{lﬁgiagﬁthleéet ﬁl%z%ﬁgﬁlg?h%’hgér%ﬁfﬁetgsts P%n

needl e. | tprosimah redereipsituatedainside saidvdevice avid dibedtly igeneraal withnthaiondet t he

active ingredi ent of the pr ratiion, that fhe reconstjtution takes place
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arrangenenhe dcfivé inRe&iene itlY@hFcﬁSB.raEi@n,t e A bhQNation! $&ke@fpladd € HeON
cartridges, exactly opposite the double- tipped needle. The cartridge

cont ailfi ngornelatipyuipdbg anjected, adichoiss thenj éotteons f dirtamgeroerdt iinua egodehe 15

distal reservair . of th vice. lt..is situated at t ot her,_end ,of. .t he

s ect i on ey An 35 M et Gise of nerion tieed sty PimpSin I MRS on of

t he prepartigigedmetédieough the syringe which it fornms with the assenbly. It
therefore penetrates to a greater or lesser depth into the interior of the

body of the syringe device and into the interior of the proximal

cartri dge'T}‘?eocartridge containing the liquid part or aqueous injection medium constitutes the

15 distal reservoir of the device. It is situated at the other end of the injection device and
also serves as the piston rod during the injection of the preparation through the
syringe which it forms with the assembly. It therefore penetrates to a greater or lesser

depth into the interior of the body of the syringe device and into the interior of the

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
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standagd tSypéattsefdr other apyleati@rsyperfusian, taphthgbnistrivs et I8 dévies ¢quld bor ot her
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combi ned TR iHh2 EPTBIECIIF OF frafslar e p-1e50 QF B SPPEed or a spray. On
the distal side, the detailed solution keeps the liquid cartridge as a
piston rod. In the case, for exanple, of a pen-injector, the whole of the
body of t I@¥n thewligtel side) thé detaibest salutian kdeps Preoiquid carsadge asfa piston i9fledBor and

it is possjble tq envisage withdr.awn th i s ri r
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advant ageous gi ven the precision of the total reconstituted )

the distal cartridge after reconstitution and replacing it with the dosage mechanism of

said pen, which would reseal the body of the device.

This solution is particularly advantageous given the precision of the total reconstituted
20 dose and the small capacity of the pen-injector, without distal cartridge or bi-
compartmental cartridge, which makes possible the use of the device according to the
VAC procedure, thus allowing the case of a lyophilizate to be reduced to the simple

{ and standard case of a solution.

25  For reasons of clarity and logical sequencing of the operations in a chronological
order; after the general Figure 1 of the detailed device according to the invention with
the figures which follow, we will describe, in the first instance, the filling and
packaging procedures (certain aspects of which constitute the second part, i.e. the
preparation process of the invention), before specifying the device of the invention

30  which originated from it. These procedures correspond to the assembly of the device
of the invention which originated from it and allow said device and the functions of
therelements which constitute it to be specified. We will finish, finally, in the figures,

by describing the use of said device.
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bei ng accidentally handled. It can also ensure (for example by a seal) the aseptic sealing of
the body of the syringe.

20
In the solution represented by the figures, it is also possible to provide a device or
element which protects the membrane or the septum of the cartridge either of the flip-
off type, or a system, for example retractable on the tube, which will protect this
septum until the introduction of the neck into the syringe body. Similarly, alongside

25  this body and for example at the finger-rest, it is possible to provide a means of

protection, removable or piercable for example, which ensures that the transfer needle

remains aseptic.

Finally, the device is presented in a pre-fixed needle solution. It is possible to design
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
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el enent of the.12 APR.2004. base whose channe i b ngched he
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and to smal |l s vol umes, will thus be nentioned. A sinplified solution
which is adaptabre to small vol umes and pen-injectors will also be

described. Finally, an alternative solution to the detailed solution, in
whi ch certain automated aspects of the nechanismare dispensed with in 10
favour of Bigysesel t11%i plification. The specific process of the invention

will be Stlaitgglqz 1 ?%Q%Fﬁ{sh@gcn%l'ag%ﬁ oﬂgie%e%ie%ﬂﬂé hvinfiGPEESSAL@alIAigeser al

vi ew of the~devic e’tnvention after installation of
15  the piston rod formed by the liquid cartridge and before actuation.

Figures 2 and 3 represent schematically the standard filling process around the
standard cartridge containing the liquid phase, then its specific assembly so as to be
capable of then being used in the device of the invention.

20
Figures 4 to 6 illustrate the packaging stages of the solid phase of the formulation in a

standard cartridge and in the particular case of a dispersion in a lyophilizate.

Figure 7 represents the assembly stages of the proximal part of the device around the

25 ’solid or lyophilized form.

Figures 8 and 9 describe, after the joining of the two sub-systems of the device
(namely the body of the syringe containing the cartridge of solid material and the rod
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.
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for pen-injectors. 5 Finally, Figure 13 represents the application of the
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15 reservoir elements, in this case cartridges. In particular, Figure 1 represents this

device before reconstitution; once installed, the distal cartridge acts as a piston rod
and gives said device a very similar appearance to a standard syringe. This version
corresponds to the solution for 2 ml maximum volume to be injected; the distal
reservoir can be filled to a greater or lesser degree and determine the reconstituted

20  volume.

This syringe device has a first container 11 constituted by the cartridge in which a

i | solvent or aqueous medium 12 is stored, a second container 13 constituted by the
\ cartridge in which the solid or lyophilizate form 14 is vacuum-packed, 4 transfer
25  elements, namely the upper key 15, the lock 16, the lower key 17 and the transfer
needle 18, and finally a sleeve 19 in which 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.
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i ndi vi dual the rest of the device can advantageously be packed
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contains the.liquid lum 12 i.s seal ed t its. t | t rd
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sealing cap 22 pierced in its centre and which can, for exanple, be made
f r om met alinje¢dorpistons vlade fasrexamglei foem suber gr ppiybromabytyil-nl e RISHN R3320 i dges
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I S segked by a piston 23 which can be a standard injection piston, made
for exar’rpII(lal tIler gggero%%?g Elev?cre, I:1?1'(1)1|s %gg\%gﬁr%gctl %Li'sel-'rvrf]:is %0 Etltzﬁzil?gy Q&gwﬁlng, the short
drainage rod 25 which will activate the rehydration by "unsticking” the piston 23 and
will drain the transfer needle 18, by filling it, after piercing the membrane 21. The
length of said rod will depend on the volume of the liquid in the cartridge 11. It will
20 exceed said cartridge by a length which allows the piston 23 to be displaced by a
distance at least sufficient for the displacement of the quantity of liquid necessary for

the drainage.

Moreover, this first container 11 also carries, attached to the distal glass end of the
25  cartridge, a finger-rest 26. This finger-rest is the zone where the thumb comes to rest
during the actuation or extemporaneous recenstitution operations. It can have the
following different functions: it terminates the cartridge 11 like any syringe; in its
function as piston rod of the device, it prevents cavities from being created by the
displacement of the piston 23 while pressure is being exerted by the thumb, with the
30 help for example of small openings or escape passages situated under the support
zone and communicating with the inside of the cartridge 11, behind the piston 23. It
provides a grip during the unlbcking of the second container 13, after reconstitution

due to a rearward movement of the assembly 11. Finally, the finger-rest 26 can serve
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the vacuumy, the packaging process according to the invention.

This packaging process according to the invention constitutes a new advantageous
20 embodiment in that it allows the pre-sealing of the cartridge at its neck, for example
with a standard membrane or plug, sealed by a metal ring, then the filling and
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 intenal 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.



in the cartridge 13; it will optionally allow the reduction of thim
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cont ai ner gh3vdveardd opped by a piston 29 which can be a standard cartridge
pi ston nade from rubber or pol ybromobutyl. This piston 29 has an internal
screwlbhread 30 or any other type of attachment capable of attaching it
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During this withdrawal movement, the lower key 17 releases the lock 16 by gripping
the arms of the lock and blocking the transfer mechanism which then allows the

20  injection.

The transfer needle 18 inside the transfer mechanism, and more specifically the upper
key 15, comprises a base 31 the role of which is to clip the needle 18 into the key 15
only after said needle is filled with the liquid 12 and before the piston 29 is pierced.
25

For a totally reliable operation of the actuation, the length, the diameter and the type
of bevel, on the cartridge side and piston side, can be optimized in such a way that the
transfer needle systematically penetrates, firstly through the membrane 21 of the
cartridge 11 and, only then, through the piston 29. For example, the needle can be

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



prevent the pressure generated by the vacuumin the cartridge from carrying
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|l ock 16 by gripping the arns of the |ock and bl ocking the transfer
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cartridge OFSHEYC BHCY “Phen, through the piston 29. For exanple, the needle
can be 30 finer on the cartridge side 11 with a |ong, nore penetrating,

bevel. Simlarly and according to the sane objectives, and to guarantee
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The rear waitg eaeh etbi #ighnmengnt efassneldyal | ons, after VAC rehydration, the 5
wi t hdrawal of the needle 18 fromthe piston 29. During the injection, the
needl e 18

15  The principal or central part of the sleeve 19 contains the cartridge 13. Attached to its
distal end is the end of the sleeve 32 which can comprise the finger-rest part of the
syringe or grip 33. Moreover, this end can have the rearward locking and blocking
mechanism of the cartridge 13 and of the transfer mechanism, thus preventing any

withdrawal after assembly.

20
The end or stopper of the sleeve 34 is attached to the proximal end of the central part
19. It is to this end that, in the version of Figure 1, the injection needle 20 is attached
‘\ at its base 35. The stopper or cap protecting the needle 36 can also be attached at the
| end 34.
25

This solution allows a device to be realized 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.
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-17 The ofher4isRPFAti ¢ functions of certain el ements of the whole are

explained In the "description of the figures which correspond to them An
essential variant of Figure 1, in the case of use for a nulti-dose system

of the peﬂi the same way as the vacuum in the cartridges provides an integrity check, the

15  whole of the part of the body of the syringe of the device can be vacuum-packed and
thus the same check performed, with a thermal isolation and a better stability or
inertia as an advantage. This pack vacuum can, for example, be greater than the
vacuum in the cartridge 13 to ensure the continuity, or double security, over the
period of storage.

20
Figure 2 represents schematically a standard filling procedure for the cartridge 11
containing the liquid part of the formulation. The piston 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



5 injector type, could be the attachnent of interchangeable needles at the
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15  where at least one locking element attached to the piston 29 is pre-positioned at the

distal 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



whol e can be sterilized in a standard manner, for exanple, by autoclaving.
Figure 4 represents schematically a conparison betwen a standard
lyophilization 5 bottle and the devi-dé-according to the inventior, 2 ARR ¢4
constitutes a part of the invention corresponding to the procedure of
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opposi te ¢digidge Gxppat can dévaviagetusly bi el tamrahpartiofdhaslervol? or hedr &ft ri dge.
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a 100100 20theisytingey. In the sol ution of the process of the invention shown
here, in particular to optimze and facilitate the filling of the

cartridge 13 and to facilitate all operations for the preparation of the
| yophi | i zgthe, réeesepiydpalizhton Shetbfoberoffets aThdolzardnge dofe ail sargeges edthi2g
beforehand with its stopper 27 by a cap 28 (c¢f. Figure 1); it is filled
with the afepwpragtinsierd BFOBéSSI‘ng%B‘Pde‘&H‘t%CHP‘Vé‘g‘dhe F‘Elg SPY e di stal openi ng,
up to the base of the neck. It is thus possible to use all standard
cartridges in order to pack a Iyophilized formthere, even the snallest
ones, 18nd Faghge Stilluspaeathe ratlisatibre of e spedifie packagingeopsmtion offa formulaiiogr e

| yophi l'i zate, such as, for exanple, the filling of two successi l.ayers 30
el ther beda edveniuecs: erioib otipiit prinde ERBe h" S L ds
prevent t gﬁdﬂﬁﬁglly LEdEGIth Qo WIRS theldaeiridp 28 tid AAsHRdShARIIROnBedpia B,he cap
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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 ensurjhg 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



on a cartridge support 19 in this reversed position which serves to guide
it. This - 19 12 APR 2004 cartridge support can advantageously be the
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the reconstltutlon 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



the outside by the sides of the piston 29 in tight contact with the wall of
the cartridge tube. In D, the vacuuminside the |yophilizer is brof?r}%J
thus ensuring a return to atnospherigipressure. Under the action of &t R J004
pressure, the piston 29 and the lock 16 wll continue to fall in the tube
of the cap 19 thereby providing a visual and individual -20 12 APR 2004
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syringe, WeRifan a@%ﬁ%b@ﬁ g‘{ Hratgients ‘Hfdaef REERCe QRBOQS ({)nspg?lf%}%g%f. H@'ﬁé)s part
of the boghy Ghaldieotlihbdhe &RMS thiteiie BABKRA rbquiieliuiepic anstmbly
post-sterilized, for exanple by gamm-irradiation. 15 Figure 8 shows the
r econkl i t aftéraealinmiges thef lyohhilizer the deviemarsbits apprtigrtivis alereenia fhewebsRe ¢ he
i nventi on, {ndAf t he c‘@r.tridge 11 is introduced into the body of the
syringe. PRAEC IIQHNG A SStitution i s activated by pressure on the drainage
od 25. The first operation is therefore the piercing of the disk 21 then
the filling of the needle. In C, using the 20 sane pPIiﬁation of. pressure
to the roBuring e lypphilinetion rreedshgcesrding do fhesinwentiog the Dophilizals cagiridee  p
this point, .the npve ' I . : ' i ition
reconstitE%éalns E@n%%?%é*?ﬁﬁ%??ﬁgtﬁ@hﬁggggggE%%“?ﬁgpgg?%gﬁﬁgéﬁfﬁ t he tube
of thes capfouhddies Adek &1 e cartOdgd whichyit sipposts asd avtichnbedrs,amitstdigiel @dof

Figure 8, in A the unblocking by 25 r val of the pi.sston.to tituted
by the catherfoalsd6 Bealed il ancogsih o s pisias 23 a2t e e ia¥yPR iR 450

the transfer needle 18 inside.

At the end of lyophilization, the reservoir is sealed by the piston 29 by bearing on the
20 lock 16 and with the help of the guide zones of the sleeve 19 (not shown). The device
is then completely locked by the head of the sleeve 27 and the finger-rest 33.

{ The treatment of the liquid cartridge 11 is similar to the example detailed previously.
At the moment of use, the cartridge 11 is introduced through the film 41. It connects
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.



been described in the functioning of the transfer nmechanism It pulls the
cartridge 13 slightly to the rear as far as its stop on the sleel@ APRAIR,
the renoval of the cap, made possiblexdy the release of the cap 36 at its
bl ockage 37, is carried out by slightly wthdrawi ng the head of the
injection cartridge 13. Only now can the injection 30 cartridge 13 be
connect ed giguthe ilnkeats avtheedbrsdlatidn glhe dficeeprasen ® thehenretiooal |y
the injection according to a conpletely standargb)gfget hod. G\{ﬁrn t.hat the
devi ce acdor tiepgckagingel 4 salidrform hrom thevgarang iisgahudratind REAPSH Trgpel hg o
require dr.ai_nage .gri o138 0 eiw' ection, it is possible, before A to inject
the -21 1'3°R %‘tﬁﬁ needle 20 prior to its connection to the cartridge 13.
This stage can also serve as a direct vein test, for exanple, in the case
of IV or IMinjection by sighting any return of blood.fromthe int%rnal
bevel &f tHerendedyephpiézaios Rf@??ﬁ%g‘loﬁb etigat, Recardingip 1bg gReniipn. 1§ cagiedt e end

of the inj e%éh%ﬂe F%ﬁrg%@@%a\n@%m%@{ﬁg@ %gashggg fovRidingalied raeomant S

handl i ng. ' Jur'é reSents ano SSI eal i zation of the device
accor di ng du@pér€noti shuen) iimiexed ap thebhppet suppoeafnue shewvnofethe gy sipn 28 and
conditions (In particular for fillin . an ler volunmes he of
this devi deckbdesAhdie qnéqﬁil}“aﬂhéwﬂagég% PE@S’?Z% ’§7Self6k i# £ ‘“%rgg't‘?erﬁig’%ﬁ%nt o the
| yophi i z&§,. Lhgidlepm (A%oﬁftéﬂ gi’%féraEl‘EQ%fuitiBHFaEé%ﬁdiﬁhqm;&o&é},@@f lred Igentionol at ed

from the outside. ring yophil'ization process according to the
i nventlioon ddnsisisyefpleplatingttbeseariper sifblowkd indexed supparsdby indiadoal EPRITBeve 19

which is t posi tioned i roxj.mal ,position a t he
cartridge &ﬁ?fﬂ{ cpgh earfy t?h'%ﬁdn%n’%lfﬂ SBB%?‘JE, Caﬁt]t?'?r} éu?@l:}gl{a g %eor?g?&p%lee | ock
16 seal ed At JORELENSH BYgirkes PinSidtidl @k aippbhe cah her dredlybysel fri the 15
with the transfer needle 18 inside. At the end. of IﬁgPhi l'i zati gn,, the

reservoir Iyepligadreandogant ¢rmspiute the tmse iof atrask irea)izsd Wike theowprep dRdyEualng wit h
the help of th [ Z f I 19 (not shown). The device is

t hen corrpl%P@Pé(%cqﬁlae@%%ﬁﬁgaﬁéra&gt%fﬁ@%g'sl eeve 27 and the finger-rest 33.
The trgatnment of the liquid cartridge 11 is simlar to the exanple detailed

reviously. At the nonment of , .the c ridge 11 i i ntroduced t hrough
{D he film Z@_ﬂel{ iyepbiivaipy the indijvslgual lower %{) zmc&J upper (ZQZ) suppors close {1: g

constitute, in the lyophilizer, the cartridge pack.

The liquid cartridge 11 is prepared as described previously; it can have a drainage rod
20  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.

25 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
30  using the base of the needle 26 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 recohstituted in the cariridge 13 thanks to the addition of a piston rod 42

to the piston 29 and the second needle 20.



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 -tthe sl eeve 19 narked by the ay Zomtg,zggz,
thus leading to the rupture of the thin walls and the clipping of ar s
which will retain the lock and curve the needle 1S 30 then allowing its
extracti o tHeosast hef tht StsorpfAfis ddvicel & eartridzn ofesdhdticlase phemnjbetor,ithst al | ed

on the head 27 and _the injection carried out Qt}y t he caét id Jhl sgrvi ng as
pi ston roeapridge11b ismrrogyged into the qexdmab part) ofsthe peds Whieh; ¢fld here be
representation. of devicegc | 1 AVE Yt drhfiéh Bagkagi ng
of a soli ayrflga}ﬁ%f'r%ﬁ} gl\éé‘%arlg’aﬁg{ﬁlg?@gzr%%??g‘tjitgnﬁ[)htrnggﬂggsrfct rro&gh t he

i nj ect i onwiihdtawal aff thBdodedbcen tie Hatridget 1t atey opinietl i @stasoprepiooslEsThé r om t he

rear, according to the inventjon, is carrie out. on the ﬁ.lrtrid es 13
whi ch ‘haveayadgs b} disroirplsees dppcartadrf {hapndPe SJOFH® Haﬂ"\l\%ﬁ €8Pt 2 (not

shown) ingt%&agdggef,fyﬂgagw?aswmé& ks &1 ¥uchfinkbRtBhSt on 29 and | ock

16. At the en | zation, the piston 29 and its lock 16 are
introduced into the cartridge 13. Another preferable solution according to

t he process of .the invention 10 cansi sts of repl aci .t hes. d | owner

indeged s Y tlé SE‘Q/W? ﬂ&?‘%’lb%ill u%@gﬁ%r ﬁes‘“ce(%f?r %Foe{i‘gﬁméeﬁlg Pﬁgg@{ Ca%ﬁese

i ndi vi dua'ofsé‘ﬁﬁgﬁﬂeﬁio%a@ctlﬁbﬁ&tf gh Fidlurhd 8ni Odnysitic@g aipt tad of the ddesiedi bed in
n a

Fi gure 5. I't1on, ese supports can be directly used in the |
| yophil0i zeraraplg. Ehndedesstan breforhdutstion voth thesank ceaiifgesed Wy the bdd upper

I ndi vi dual _ syppor.t of, th l.Sst.on 29 t f:1.er
| yophi | i zzR?Ttd#,t ?ﬁ@x}gﬁ%fo\ﬂ iﬁj%ﬁ‘f%\f%rrt%f’ ﬂ%phil%%dﬁ{)aﬁtefffiz%%%g%&%tﬁ léeéclflose to
constitut @iamirp1the I yophilizer, the cartridge pack. The liquid cartridge 11

is prepared as described previously; it can have a drainage rod 20 but not
necessarily a finger-rest. A sleeve 43 and a piston rod 42 can also form

part of t edgs\é‘i-:rﬁleé\ﬂ qT eh&i g?ﬁdeﬁﬂ &%eéynﬁéct&() lcﬁc.rke% esaat g4 shehedi @ taei r
cap) of t di'sposabl'eé™ needl'e type for a pen-injector (for exanple Mcro
Fi ne(n¥ f ngeciRecpionnocitidnaaty) inaone pialesNonesasdpoperkton st mecessary 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
.9
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




25 In the case of the use of this device as a single-dose syringe, the
cartridge 11 is introduced into the sleeve 19 as represent ed1i nﬂﬁimmre 12,
a needle 20 is fixed and the rehydrathyon is carried out by pirercing the

pi ston 29 through the lock 16. The sleeve 19 is then separated fromthe
cartridge 11 and the lock 16 is unscrewed 30 using the base of the needle
20 then picgesh tonside of &pgtiEhmgstheava rttiniag thealoek lont the alartdgeanisags tal | owi ng
the rel ease of the cartridge 11 and its reuse for tgp %qjﬁ%tionlof t he
prepar at i o#p rtbe ¢S | efuthedcormestre legl 16| dgdhal PoiiamRy et HE BEHIE P8R of a
piston rod. 42 to the pi n 1 ? wbiPR 2004
"t he. cadisegeateaniSetd o TE sl EmEaor R ARl S el tmcrty

pen- i nj eCt@in tHehstof It 1 Pig@Nlrbdj shichtcanchecekd dapt3s, ishBxgt oxtheepistoate of t he
pen which could here be synbolized by the sleeve 19, a needle 20 is fixed
to it andcarmeoytdhy HYeatioBn and withdrawal of the lock 16 on the cartridge
13 are carried out as previously. The 5 cartridge 13 then repl aces the
cartridge 11 in the proxinmal part of the pen for a standard use of the

| att er as Pwirclpdl peefearddrémlpetinfeats gfithelimtention sol uti on. Figure 13 shows a

sinplified use of. the devigce according to. the invention.i C, of a

f orprml at i dHe SRFHgR ghlﬁ‘ e ffhﬁKFHM teaﬁ‘ﬂg@BHlﬁSQ?ﬂ’fb’}%er}%’%e %%%%‘e%??ﬁé&?& ai | ed

10 exanpl ¢, o;rc%? t@?é@oﬁﬁ%tﬁ@na bRphafion, an fseRgoh O Wispéhsidhcorsiandispeasion inlges 11
ul

for the liq part of the formulation 12 and 13 for the |yophi izgd part
14 as 16 hosiguidepselsentresgrvair s@alegube alpistpmeansk Sarming pati ¢ff tee of€rns the

connector |ock 16 which is sgcr dto.the ILpject FSHOR 29.@Rd nmade
in one pi é&%@g%céﬁ%ﬁﬁfa@ lap&agﬁﬁ%ﬁmflsh%é% é@a?? Sgﬂ% k) ﬁélbgpd stit%lajg{eg efore
sterili zatgeRflehaRtThdiaé Sald réservosr gTaaHl fytiage enditeilifjuphpdragt sajd pedparatiogama-
irradiation. The cartridge 13 is installed before_lyophlllzatlanh|€ t he

sl eeve 19 ishiephratad| |befasehaadadrom xaidy rgssrveir citd; saids S%RgRy B WHEN b6t on 29,
The head of Qe S¥Li}98; h Y S TiddN6utPRS theOlralshe HESAlb I kit can be
fitted ti dﬁ‘fon\?\n&tuﬁx{lhe cé%ﬁg%g%ﬁgtﬁg Cgﬁleetgv(gu t1)%$for %xarrpl e by cﬁrrg%r}l)s of an
O ri ngsseahroagh yaapistdreoftaaid rekdgeir. 13 and the sleeve 19. In this case, no
packagi ng is necessary and the device is closed between the cap 36

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;




25 and the connector |ock 16. The finger-rest 33 can be clipped ontq Z ApR 2004
distal part of the sleeve 19. The use of this device, according to the

i nvention, consists of fixing a standarx needle 18 of the

di sposabl e-needl e type for a pen-injector (for exanple Mcro Fine(r) from
30 Becton Dickinson) onto the screwthread of the sleeve containing the
l'iquid carsyri dgaid deviceihas aisarsepisticel) destrived ebo@rand seidebletking mesharavmt hr ead
44 firmy fixed to the cartridge 11. The assenbly is then introduced into
the connector Nbeewed eHR§AANYMYh  the piston 29 by bearing on the

drai nage rod 25. After VAC rehydration, the cartridge 11 is w thdrawn by
unscrewing with the transfer needle 18 and the |lock 16; another -24 12 APR
2004 sol utd)on ceidsistic his targtdatic My drh® axdnsaid blickinggmetianispe lkawbet he
cartridge so as to, clip the ar etgf t he comnecfgsor lOCk"ﬁl\G .at that point,
only after the %@@maéedha@ferehlgaﬁ% F ERFOPSHIBtQLRiFaldRrgPargion;
cartridge-connector |ock assenbly is then unscrewed fromthe piston 29. A
pi ston rod, which can be the cap 36, is fixed to the piston to 5 carry out
t he i nj ect@on. sBid mievisel har eharetedstentpdanderths dshctuptéon mfe fidohlorkiag
invention therefore firstly relates . tg a ice rl t ated by
a piston in orBeMhapiym, éé%r‘fg'frﬁpﬁf’ S 1P B}eegﬂﬁéwgh?? F%Xs% u e|ror}/ne;gSlltstra]ﬁ:&ld
suspension or igighisegrsion in a 10 liquid inside a reservoir sealed by a
pi ston and formng part of the body of said syringe, characterized in that
the ndf-liquid part of said preparation is packed beforehand inside said
reservoir Qf said r.i.nge.and the i qui | I 14S

separ at ed Hef orsélf'n‘:\aﬁ%“"?1 Pgﬁf%%ﬂ %C?%glg?%lhghg% ssa?{%c %&%gfﬁgg%lg%} \}ﬁiagzﬁldt he
reconstitution @ferf@i Of PLEPAINAL tIGBuglssdidblocleidlg amechimismhe transfer of said
I'iquid part 15 through said piston of said reservoir. According to
preferred variants of the invention, said device can additionally have at

| east_one gf thed oLl ATBAIRLRAER Aald CORAE! BEA BlbCErviRD abnsaiod |1 qui d
and said non-1liquid are packed 1 nsi standard injection reservoirs such
as gl ass tubes odtcaxtpistges; 2) said device includes characteristic 1) and
is noreover a single-dose or nulti-

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;



dose syringe of the pen-injector type; 25 3) the transfer during gehipr‘i?
reconstitution is carried out through a tip, a duct, a tube or a ho I%\/
transfer needle introduced into said {dégton; 4) said piston has a bl ocking
mechani sm on said reservoir preventing it being 30 driven in before and
during said reconstitution of said preparation, which bl ocking nechanism
can al so apji oraidl evire hdseclpmneiztior] 3)for charhclerigtic d4patht revonsuuitignradser voi r
of said syringe; 12 APR 2004 -25 5) said dev,i; gas characteristic é)
descri bed abové?dignaregaiation| ing perasch aReaRfIc E’ ¥ r REAEREORR SalhiSE B st on:
6) said devicer sygnaracteristic 4) or 5) and said bl ocking mechani sm can
be 5 deactivatéed, preferably after the reconstitution of said preparation;
7) said device has characteristic 6) and the deactuation of said bl ocking
mechani sm al so corresponds tq the mﬁthﬂramaL of said transfeégnee le from

sai d pPstdf) 10aig)devised optigrally haying p Shprgctgngly, ot FRAtactGhisieR CagiPel™ Py

actuate said t ra?lﬂi?TlIgechifa@lteHsé%i d to ﬁ?%@fn‘{ nitef sifg@leHosy 'iriggftgﬁmts@ﬁﬁg@h said

bl ocki ng nmechani's sal'd device has characteristic sai d contai ner
then also serving as injection 15 rod to said piston; 10) said device has

characteristic 9), said standard reseryoirs .bein | ass.. riri . 20 11)
said liquildis Sﬁﬁ‘cﬂ%’dcq’ (YPHOR g’eﬁ?’b‘i‘gr a{ gaﬁﬁegﬁtb%og?&m&%rﬁsui%g C?a‘é% ugﬁ‘Z‘é‘ by a
short rod all Oa\eq,&%e&ma&éx«%ﬁic@q%mﬁtm of condiithtddi &tranltt ostesyiritigt i éft pen-and
said transfer element to be drained before injection into said reservoir
of sail@ non-Ii qojedtor t®g; sai d devi ce has characteristic 11), said reservoir

of said liquid being noreover 25 equipped with an end preventing its
bl ockage by the thunmb of the hand; 13) said non-liquid part in said

reservoir jgy vagideiachkRdharacteristic 17), said second reservoir being withdrawn after

said reconstitution and replaced by the dosage mechanism;

15 19) at Jeast 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

r_ 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:




14) said device has characteristic 13), said liquid part in said second
reservoir 30 noreover automatically controlling, by its volume, 1@eAPR 2004
reconstituted volunme of said preparatiyon; 1 2 APR 2004 - 26 15) said
devi ce has characteristic 13) or characteristic 14), the reconstitution of
sai d preparation being operated automatically by bearing on said second
reservoir; 16) said device, optionally having a characteristic or
characteristics chosen from anong characteristics 1) to 15), constitutes a
si ngl e- dosk i npagtressAvaisisi mbbe or A casiidge dealed detogghand 04 the sile,FrpgSise
characteristic or.qharacteristics chosen from anong characteristics 1) to
14), constitutg§lﬂsﬁﬁlti-dose syringe of pen- 10 injector type; 18) said
devi ce has characteristic 17), said second reservoir being wthdrawn after
said reconstitution _and replaced by the dgsage chanism. 15 19) at | east
sai d resebyoi r adyopbiizatigeis (@El@dﬂ{%ﬁ?%&agﬁg g}’ H%WE-HI‘JFﬁIﬂ“cP‘ﬁ&Pt is then
vacuum packed; 20) the injection needle is pre-fixed and its cap | ocked by
a | ocking nechanism before the reconstitution of said preparation. 20
Accor di ngcj 0 asspeasiihiigcal atseandir of intioducaivbefbreband fite peeppont hasvhichol | ow

transfer elenent and a bl o¢ki chanismon the reservoir. .Preferably,
sai d bl ocki ng SHEJHHAR é?ﬁ?%tl?f@gwm cﬁWP ﬁ‘ﬂﬂ?‘%?rhof’?‘“é?gioepee?uéﬂ%%t .25
The transfer elenBRtGARiPrbRh SXRSHRrt, 32i0§R4bR thed RIG intreluCintoOr a
t ube. Preferagfy, f? isla neg%le. $ﬁg%invén??on also relates to a

packa@d ng procesig resesvaiebp prephirndnd batispasemediin sgidshprprt whicha®ses & one
side by an injectjaon piston locked in its novement in said reservoir, 30
characterized i#%A4%t the el enents to be packed are introduced into the
inside of said reservoir fromsaid injection piston before said reservoir
is sealed by said piston. According to preferred variants of the jnvention,
sai d procals canidaptaéass bankl pasippe of, charactenistics 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 ) 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;




| east one of the follow ng conplenentary characteristics: 1 2 APR 2004 -27
a) said reservoir is a tube or a cartridge seal ed bef orehand onﬂp&;ﬂ@e
opposite the piston; 5 b) a lyophilizagion is carried out before sealTng
by said injection piston; c) said cylindrical reservoir is introduced
‘beforehand into a support on which said piston is positioned beforehand,
thus all oy ng aRidORBRs3that @hhfalteAstic h{l@aidOfuppaitsl beiag envebvert iermutdullyai d
support, said piston then being introduced into 10 said reservoif by
pressure and byclatied pafias esnichtbringingajtereshsppond coamstiswtinge thee Packpge oo daidi t: q)
sai d process has.aé.lgast one of characteristics b) or c), said piston
being then def?HPYHSALIS* 8L  ti oned in said reservoir by anbient pressure
thus allowing a 15 packaging check; e) said process has characteristic c)
or d), said support then being an integral part of_the final devicg, 20 f)
sai d ef enévl thet werisatspdisdlesedaprevigusly Xereseny eply spmpoph e smqdimerly Maor ehand
in said reseryoir. 834 - ok 1St to f),
oaid ol eneit il e o AALE BE QRSR e 1 BT e e AT
reservoi r lipgf tHeescopé of theqpbieht athtion. Thy spedialisomoll @f sowise benbleltp adapt a
characteristic or characteristicg_chos n from characteristics a) and b),
sai d cyl i Mo teaghing gwsp o him Bererie NS SPFaHE e BERSr ehand into a support and

said piston | ocked in another support, thus allow ng an opening to the

out side 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; -28 12 APR 2004




I) said process has characteristic h), said supports being noreover
Fuhérmeti-cal'l y -cl osed after said bringing together and constituti t he
package of said cylindrical reservoir. 5 All the variants disclggédPRzmM
previ ously represent only sonme of the Egbodinents made available to a
person skilled in the art in the |ight“6f the present description and
cannot |imt the scope of the present invention. The specialist will of
course be able to adapt the teaching given to himhere to his specific
requi r enenphatioClebmedsos4 29 What is Clained: 5 1. Device of syringe type
actuated by a piston and intended to reconstitute a preparation, in
solution, in suspension or in dispersion in a liquid, said device
conprising: - a cartridge constituting the proximal reservoir (13)
containing the non-liquid part 10 (14) of the preparation under vacuum
said cartridge (13) formng part of the body of said syringe and being
seal ed at bneDewide hyf syrfrigeetpel anmtéd bR7) pisteh andtintendedheo recshstibye @ pi st on
(29); - a cartridge, constituting the distal .reservojr (ﬁ%& conhaénlng t he
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rod of theughﬁﬁg .of the syringe; 15 - a hollow transfer elenment (18)
| ocated between the two cartridges (11, 13); and - an injection needle
(20); wher ehrcatthidge cehstitgintgstharmozimal aeseange 3) wenwming teasan-iqiid dartand
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i nj ection nee said piston ( is prevented from bei ng pushed
in by a | obkipiptore@A%ni sm (16) on said reservoir (13), said |ocking

mechani sm z]i ggru-?ggien ngtllatluﬁné aleb(ﬁstafjl%ggrtvci)i\rl?‘fﬁ%;ontaining the liquid part (12) of the
preparation, said cartridge forming the injection rod of the piston of the syringe;

15 - a hollow transfer element (18) located between the two cartridges (11, 13); and

- an injection needle (20);

wherein these elements are all arranged inside a plastic body and there is no physical
link between the two said reservoirs (11, 13),

said device being characterised in that:

20 a) the cartridge constituting the proximal reservoir (13) is directly in contact with
the outlet of the injection needle (20);

b) said piston (29) is prevented from being pushed in by a locking mechanism
(16) on said reservoir {13), said locking mechanism (16) being able to be
deactivated,

25 c) said cartridges being designed so that the cartridge constituting the distal
reservoir (11) containing the liquid part (12) can penetrate into the interior of
the body of the syringe, and, provided the locking mechanism (16) is
unlocked, into the interior of the cartridge constituting the proximal reservoir
(13) containing the non-liquid part (14) of the preparation; and

30 d) the device includes a mechanism by which, after entry into said piston (29),
said hollow transfer element (18) is withdrawn before the injection and the
tightness of the cartridge constituting the proximal reservoir (13) is thereby

restored.




25 c) said cartridges being designed so that the cartridge constituting the
distal reservoir (11) containing the liquid part (12) can penetrat1ez hpé?
the interior of the body of the syringe, and, provided the | ocking 004
mechani sm (16) is wunlocked, into the E@t erior of the cartridge

constituting the proxi,mal reseryoir cont ai ni t he ngon-I|iquid.part
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whi ch, aft gp&RLAY coithifs SAd Sardtet Q8mém9) . said holl ow transfer el enent
(18) is withdrawn before the injection and the tightness of the cartridge

constituting the proximal reservoir (13) is thereby restored. 1 2 APR 2004
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5 I ocki ng mechani sm (16) also corresponds to the withdrawal of said

transfer elE)drom sgid gistdwr@R).sai d pi ston (29). 4. Device according to one of
claims 1 to 3, characterized in that the transfer element is a needle
(18). 10 5. Device according to any one of the previous clains,

charact eri 3ethenitelddadrdiitd ont bfblafindid 3(chdractetized ithaotheaiansfer Elkdenser vi ng
to activate said transfer into said reservoir (13) of the syringe through

sai d | ocki #rp meedleddBm (16). 15 6. Device according to one of clains 1 to
5, Chai@Ct erized in that said device is a single-dose or nulti-dose
syringe of pen-injector type. 7. Device according to claim®6, characterised
in that saisd Dewjué degtading (td2nyi dheséf the recions clabmsr sharactdrieéd ih nthatddid i on
automatically controls, %y volyuma, the reconstityted 20 volune of said
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on the secon eservoir vi ce according to one of the previous
clainms, characterised in that its injection
15 6. Device according to one of claims 1 to 5, characterized in that said device is a

single-dose or multi-dose syringe of pen-injector type.

7. Device according to claim 6, characterised in that said liquid part (12) in said
second reservoir (11) in addition automatically controls, by volume, the reconstituted

20  volume of said preparation.

8. Device according to claim 6 or 7, characterised in that the reconstitution of the

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

25 9. 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.

10. Packaging process inside a cylindrical reservoir (13} sealed on one side by an

30 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 (29),
said reservoir (13) being a tube or a cartridge (13) sealed beforehand from the other
side and further in that:




needle (20) is pre-fixed and its cap (36) |ocked by a | ocking nechanism
(37) before the reconstitution of said preparation. 10. Packagr ng .process
inside a cylindrical reservoir (13) seal ed on one side by an fﬁ AFR 20040
piston (29) locked in its novenent in gerd reservoir (13), characterrzed in
that the elements to be packed_(14) ar

oduced into the Si of said
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reservolr ressure and bringing together of said two
supports (19). 11. Process according to claim 10, characterized in that a
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anbi ent pressure, ckaging control. 13. Process according
to claim1l or 12, characteri zed in that the packaging elements 15 (14)
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bef orehand into a support (19) on which'said 20 piston (29) i s positioned

bef or ehand packagngaiohtsoh. ng an opening to the outside of said reservoir (13)
t hrough said support (19); and - said piston (29) is then introduced into
said reservoir (13) by pressure and by displacenent in said support (19)

whi ch servas, Peos slRoiding @5clditn 1 PootEshancetized inghatahe packaginglclements 1 or
14, characterized in that said supports
15  (14) are introduced and frozen separately in layers in the reservoir (13) before

lyophilisation.

14. Process according to one of claims 10 to 13, characterized in that:

- said cylindrical reservoir is introduced beforehand into a support (19) on which said
20  piston (29) is positioned beforehand, thus allowing an opening to the outside of said

reservoir (13) through said support (19}); and

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

displacement in said support (19) which serves to guide it.

25 15. Process according to one of claims 11 or 14, characterized in that said supports

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

16. Process according to one of claims 10 to 15, characterized in that the elements to
be packed (14) are a mixture stirred beforehand in a very vigorous manner in the

30  reservoir.

17. Process according to one of claims 10 to 16, 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




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

package. 16. Process according to one of clainms 10 to 15, characterized in
that the elenents to be packed (14) are a mxture stirred beforeﬂahgnpklm?
very vigorous manner in the 30 reservg : Process according to one o
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said cylindrical reservoir (13).
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