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DEVICE FOR PREPARING A MEDICINAL LIQUID AND METHOD FOR
PRESERVING A SOLUTION OF MEDICAMENT FOR INJECTION

The present invention relates to a device

substance contalned

a medicinal

liguid by combining a

first

for preparing

ligquid

in a first wvariable-volume chamber

and a second substance contained in a second chamber,

this device comprising means for supporting the first

and second chambers, means for allowing these chambers

to communicate with each

sald first chamber 1n order to trans:

the first

relates to a unit

nal liguid and to a method

medicament

Several devices O:

for the

applying a suitable

chamber to the second chamber.

for i1njection.

-

purpose of mixing two substances,

for preserving a solution of

other and a movable member for

force to reduce the wvolume of the

‘er the liquid from

It also

for preparing and injecting a medici-

gr—
p—

F this kind have already been proposed

particularly

for preparing a medicinal ligquid with a short storage

l1ife.

Such devices can be used by nursing staf

iy

ey

f or by

the patient him or herself to prepare the liquid by

mixing the two substances at the desired time.

Such a device was proposed in WO 97/46203,

cularl

ting or suspending a solid substance contained in a

more parti-

y for reconstituting a medicinal liquid by dilu-

-

vial with the aid of a liguid contained in a chamber

and introduced into the wvial through a needle, the

liguid being pushed by

inside

-

OL

the chamber of 1liquid, after

—

diluted substance i1s returned to the chamber.

Anothe
device

vial

compri

r proposal, made 1in US 4,338,980,

for

containing the

SEeS

a

filling an 1injector from the

plunger which is pushed

medicine, the bottom o

sliding a plunger along the

which the
was for a
front from 3

—

f which

towards the

dispensing opening of the injector. Under pressure, the

liquid enters the injector through this orifice

plunge

o

r O

and the

the injector moves back as the liquid is
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transferred from the vial into the injector.

Resides the cases cited above, there are medicines that

contain injectable proteins to which a bactericidal

liguid must be added. However, this bactericidal liquid

must not be placed in contact with the proteins for any

length of time before the medicine 1is used, as for

example at the manufacturing stage, which 1s why the

medicinal liquid is produced and packaged without the

bactericidal ligquid, which must be added only a short

time before the medicinal liquid is used.

Many injectable medicaments, such as proteins, must be

administered repeatedly over a given prolonged period.

Such medicaments are often formulated 1n solutions

it

ficient material

contained in wvials which contain su

for multiple injections (for example, for one to two

weeks). These vials can be filled and sealed under ste-

rile conditions, in such a manner that the medicament

o ’ -

solution has a considerable shelf 1life (usually at

least 12 months, and sometimes as long as 24 months).

However, once the seal of the vial has been compromised

— =
—

(e.g. at the time of first use), the shelf 11

= -

fe of such

vials 1s very short, due to bacterial contamination and

growth. To attempt to overcome this problem, a bacte-

riostat has been added to the medicament solution at

F

the time the vial is filled and sealed. This suffers

the considerable drawback that many Dbacteriostats
interact negatively with medicaments in solution over

prolonged periods, with the result that the medicament

may be degraded or precipitated due to interaction with

F

the bacteriostat while the vial sits on the shelf.

The disadvantage of existing devices arises from the

fact that they necessitate relatively complicated hand-

ling. Furthermore, the amount of liquid transferred

depends on the displacement of the plunger, and there
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is no guarantee that the required amplitude of this

displacement has actually been complied with, given

that the displacement is indicated by marks which there

is no compulsion on the user to observe. As a result

there 1s no certainty as to the amount of liguid

transferred because such amount depends on whether or
not the required displacement is complied with, which

can obviously have serious consequences on the patient.

The object of the present invention 1s to solve, at

least in part, the abovementioned drawbacks.

For this purpose, the subject of this invention is a

device for preparing a medicinal liquid by combining a

first ligquid substance contained in a first variable-

volume chamber and a second substance contained in a

second chamber, according to Claim 1. It also relates

to a unit for preparing and 1njecting a medicinal

ligquid.

In a further aspect, the 1invention provides a method

g

for preserving a solution of medicament for injection,

the method comprising:

to a quantity of the solution of medicament sufficient

for a predetermined multi-dose injection period, adding

F
—

a bacteriostatic agent at the time of first use;

wherein the quantity of the solution and the bacterio-

static agent are such that the medicament is maintained

substantially sterile and suitable for injection throu-

ghout the predetermined multli-dose injection period.

The method of the 1invention overcomes the problems

assocliated with formulating the medicament for long

storage 1n solution with a bacteriostatic agent. The

medicament can be formulated in a container, such as a

cartridge, vial or ampoule, under sterile conditions,

sealed with minimal preservative agent or even without

any preservative agent, and stored for long periods,
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prior to use. The bacteriostatic agent 1s then added

immediately before, during or 1mmediately after the

first use, preferably by the patient. The bacterio-

static agent 1s preferably added the first time the

seal of the cartridge, vial or ampoule is compromised,

and more preferably, it i1s the addition of the bacte-

riostatic agent that constitutes the first breach of

the seal of the cartridge, vial or ampoule.

The bacteriostatic agent will keep the solution of

medicament essentially free of bacterial contamination,

even though the seal of the cartridge, vial or ampoule

containing the medicament has been compromised. Because

the bacteriostatic agent is added immediately prior to,

during or immediately after the first use, the time

period over which it may interact detrimentally with

the medicament is minimised. The multi-dose injection

period will be finished within a time period that 1is

too short for any substantial reaction between the

medicament and the bacteriostatic agent.

The method of the i1nvention 1s suited for use with

solutions comprising any medicament that must Dbe

repeatedly administered. Preferred examples of medica-

ment include injectable biologicals, such as vaccines,

carbohydrates or proteins.

Examples of injectable carbohydrates include for exam-

ple, heparin.

Examples of injectable proteins include, for example,

protein hormones (e.g. insulin, growth hormone, FSH,

LH, CG, GnRH and GnRH agonists and antagonists),

cytokines (e.g. o-, P- and vy-interferon), binding

proteins and antibodies (e.g. IL-18 Dbinding protein,
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remicaide, enbrel), growth factors (e.g. epidermal

growth factor, erythropoietin, basic fibroblast growth

factor, granulocyte colony stimulating factor, granulo-

cyte macrophage colony stimulating factor, insulin-like

growth factor- and -2, interleukins, leukaemia inhibit-

ory factor, macrophage colony stimulating factor,

oncostatin, thrombopoietin, transforming growth factor,

tumour necrosis factor, vascular endothelial growth

Fh

actor), blood factors (e.g. factor VIII).

Also included are small molecule medicaments that may

be administered repeatedly, such as thyroxine, epineph-

rine, and morphine.

The quantity of the solution 1s preferably an amount

F
—

sufficient for 30 or fewer injectlons, more preferably

28 or fewer injections, or 2 to 14 injections, particu-

larly preferably 7 to 14 injections. The solution 1s

P
—

preferably an amount sufficient for a multi-dose injec-

tion period of 30 days or less, more preferably from 2

to 28 days, particularly preferably for 2 to 14 or 7 to

14 days. The solution 1is preferably sealed 1n an asep-

tic vial, which can be stored prior to the first use

g

for prolonged periods (usually from at or about 1 year

to at or about 2 years). The medicament vial may con-

tain additional agents and excipients, such as are
commonly used in the art. For example, some proteilns

may be formulated with a bulking agent (e.g. sucrose,

lactose, mannitol, glucose,etc..), a buffering agent

(phosphate, citrate, acetate, etc.), and stabilising

F

agents (antioxidants, surfactants, HSA ).

The bacteriostatic agent may be any agent that 1s com-

patible with the medicament over the given period, and

which is capable of maintaining the medicament 1in sub-

PCT/CHO03/00167
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stantially sterile, intact and active form, and which

—
pa—

can be 1injected without adverse effects. Examples of

bacteriostatic agents include benzyl alcohol, borate,

boric acid, meta-cresol, phenol, metabisulphite salts,

sulphite salts, bisulphite salts, chlorobutanol,

methylparaben, propylparaben, butylparaben, thimerosal,

phenylmercuric nitrate, benzalkonium chloride, benze-

thonium chloride, sodium formaldehyde sulphoxylate,

ethyl gallate, acetone sodium metabisulphite, phospho-

ric acid, thiodipropionic acid, acetonic dicarboxylic

ELCid »

In a particularly preferred embodiment, the medicament

is an injectable protein. The medicament 1s supplied to

the user sealed in a cartridge, wvial or ampoule, as a

solution of at or about 0.5 ml to at or about 10 ml.

The cartridge, vial or ampoule is filled and sealed by

the manufacturer under sterile conditions, and can be

stored for prolonged periods. Immediately prior to the

the

o

first use (i.e. the first time the seal o:

J—
f—

cartridge is compromised), the user adds a solution o:

bacteriostatic agent, preferably benzyl alcohol, to the

solution containing the medicament. Benzyl alcohol is

=

added in an amount sufficient to bring the final

concentration of benzyl alcohol to at or about 0.5% to

2 % (wt/wt), preferably at or about 0.8 % to 1.5%, more

\O

preferably to at or about 1 %. Periodic injections can

then be made, using the same cartridge, vial ocx

g

ampoule. For example, 1f the medicament 1s growth

hormone, daily injections may be made for from at or

about 2 or 3 days to at or about 14 days, at which

point the cartridge which contained the medicament may

be discarded.

PCT/CHO03/00167
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Less preferably, the patient may make a first injection

of the medicament without adding any preservative

agent, and then add the preservative agent to the

remainder of the contents of the wvial containing the

medicament. This 1s les

s preferred because the first

injection will contain a different protein concentra-

tion than subsequent injectilons.

If m—cresol 1s used as

preferably added to the

e
et

ficient to

an amount su:

the preservative agent, 1t 1is

solution of the medicament 1in

bring the final concentration

to at or about 1 to 5 mg/ml m-cresol, more preferably

at or about 3 mg/ml m-cresol. If phenol 1s used as the

preservative agent, it is preferably added to the solu-

tion of the medicament in an amount sufficient to bring

the final concentration

to at or about 1 to 5 mg/ml

phenol, more preferably at or about 3 mg/ml phenol.

The addition of the bacteriostatic agent to the medica-

.

ment solution may be accomplished, for example, by

—

injecting a solution of

the bacteriostatic agent 1nto

the cartridge, vial or ampoule containing the solution

of the medicament, with

a conventional syringe. The

medicament may be supplied to the user 1in the form of a

i

kit, comprising one or more multi-dose vials of medica-

ment and one oOr more

vials of preservative agent.

Alternatively, and more preferably, the addition of the

preservative agent to the medicament is carried out

using a device as disclosed herein, thus avoiding the

g—
S

use of un-protected needles, and ensuring that the

addition of the preservative agent 1is carried out

correctly.

By means of the device

and the preparation unit to

which the ©present 1invention relates, the person

preparing the medicinal liquid, who may be a careworker
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or the patient him or herself, is no longer required to

carry out more or less complex, even difficult

procedures. All he or she holds 1s an instrument

resembling a simple pen. The only operation he or she

has to carry out is to push the two parts of the device

together. When the required displacement has been

accomplished, the two sliding parts can be separated

from each other, the first chamber and the means for

enabling communication between these chambers can be

removed and the medicinal ligquid in the second chamber

-

can be wused. The concentration of this 1liguid is

therefore completely independent of the person carrving

out the preparation.

Since all component parts are advantageously preassem-

bled and cannot be separated until the required volume

of liguid has been transferred from the first chamber

to the second, this constitutes a guarantee that the

device or unit cannot be tampered with, unlike devices

which have to be assembled by the user him or herself

e

This represents a guarantee as to the aseptic condition

and the nature of the liguids mixed.

Other features and advantages will become apparent in

the course of the following description, which is given

with the help of the accompanying drawings showing

- o

schematically and by way of example one embodiment of

the device and of the unit forming the subject of the

present invention.

Figure la is a side view of this embodiment with its

component parts in the preassembled starting position;

Figure 1b is an axial section through Figure la on a

larger scale;

Figure 2a 1is a view similar to Figure la, showing the

F

device at the beginning of the process of transferring

liquid from the first chamber to the second;
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Figure 2b 1is an axial section through Figure 2a on a

larger scale;

Figure 3a 1s a side view similar to Figure 2a, showing

5 the device at the end of the liquid transfer process;

Figure 3b 1is an axial section through Figure 3a on a

larger scale;

F

10 Figure 4 is a view of one part of the device after its

separation from the other part, once the medicinal

liguid has been prepared.

The device according to the present invention comprises

15 two tubular parts 1, 2 that slide one inside the other

via their respective open ends. A first chamber,

F

consisting in this example of a wvial 3 filled with

liguid, such as a bactericidal 1liquid, is held in

position inside one 2 of the tubular parts by an

20 internal tubular support 4 which comprises two sections

gri—
—

of different diameters, a smaller-diameter section 4a

1)

in which the wvial 3 1s held, and a larger-diameter

section 4b that corresponds to the 1nside diameter of
the tubular part 2.
25

The forward end of the wvial 3 1is closed, 1in a known

manner, by an elastomeric film (not shown) sealed to

this end by an annular metal cap 5, leaving the centre

of the film exposed. The body of this wvial 3 is tubular

30 and its rear end is open. A plunger 6 is engaged in the

tubular body of this wvial 3, thereby defining a

variable volume inside the vial 3. This plunger 6 rests

against a cylindrical pusher 2a projecting frcm the end
of the tubular part 2.

35

A second tubular chamber, consisting in this example of

et

a cartridge 7 prefilled with a liguid, such as a

protein-containing liquid, is held in position inside

the other tubular chamber 1 by an internal tubular

40 support 8 and is retained by a lock ring 9.
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The end of this cartridge 7 facing towards the wvial 3

is also closed in a known manner by an elastomeric film

(not shown) which is

held in position 1in a sealed

o

manner by an annular cap 10, leaving the centre of the

film exposed. The internal tubular support 8 rests

against the back of the annular cap 10, thus preventing

the cartridge from moving backwards inside the tubular

part 1. The other end of this cartridge 7 1s closed by

a plunger 11.

The mutually confronting ends o

are separated from ee

o

the two chambers 3, 7

ch other by a double-ended needle

12 held in position by a tubular guide member 13. The

latter is divided into two by a central partition 13a

through which the double-ended needle 12 passes. This

tubular guide member 13 1is able to slide, on the one

hand into the open end of the tubular part 1, and on

F

the other into the larger-diameter section 4b of the

internal tubular support 4.

gy

The two ends of the tubular guide member 13 of the
double—-ended needle 12
plug 14 designed to ensure that the ends of the needle

are each closed by a perforable

J—
p—

12 do not prematurely perforate the films closing the

- -~

mutually confronting ends of the wvial 3 and of the

cartridge 7, and to ensure that the needle 1s maintai-

ned 1n a sterile environment.

Two diametrically opposite elastic arms 15 are formed

in the wall of the tubular part 2 1n the vicinity of

"
—

its open end in which the open end of the tubular part

gy

1 is engaged. The 1nternal surfaces of these arms 15

are shaped to fit the section 4b of the internal tubu-

lar support 4, as seen in Figure 1lb, thus preventing it

from sliding relative to the tubular part 2. These arms

also possess inclined surfaces 15a to allow the end of

~
Lt

the tubular part 1 engaged i1n the tubular part 2 to

push the arms out

inclined surfaces 15a

when the said end meets these

—

2

fter these two tubular parts 1,

2 have been slid into each other. This releases the



10

15

20

29

30

39

40

WO 03/090822

CA 02480972 2004-09-30

11

internal tubular support 4 from the tubular part 2, as

illustrated in Figure 2b, and allows 1t to slide into
this tubular part 2.

To connect the tubular parts 1, 2 to each other in such

a way as to bring about a controlled sliding of these

parts with respect to each other, the tubular part 1

possesses preferably two diametrically opposite side

projections 16 engaged in two respective diametrically

gy

opposite guide grooves 17 formed in the wall of the

tubular part 2. These guide grooves 17 are each made up

of three parts, one part 17a designed to prevent the

tubular parts 1, 2 from sliding relative to each other,

 and
=

one part 17b designed to determine the length of the

sliding travel between these tubular parts and one part

17c¢ that allows these tubular parts to slide in

opposite directions and be separated from each other.
As can be seen, when the two tubular parts 1, 2 are

assembled initially in the position illustrated in

Figure la, the only way these tubular parts can be

separated from each other 1s to move the side projec-

tion 16 along the section 17b of the guide groove 17,

and then along the section 17c¢, which means that these

parts can be separated from each other only after

having first been pushed towards each other for a

distance determined by the guide groove 17.

The end of the section 17b of the guide groove 17 may

advantageously Dbe slightly constricted, so that in

P

order to reach the end of this section 17b, the side

g

projection 16 has to slightly deform the portion of the
wall of the tubular part 2 situated between the
sections 1l7b and 17c of this groove 17. This slight

deformation must not of course exceed the elastic limit

oo

of the material of which the tubular part 2 is made, so

that after the side projection 16 has passed this

constriction, the deformed section of the tubular part

2 can return to 1ts initial shape, thereby preventing

the side projection 16 from getting back into the
section 17b of the groove 17.

PCT/CHO03/00167
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Figures 1 to 3 illustrate the various stages in this

sliding movement of the tubular parts 1, 2 inside each

other. Figures la, 1lb show the device for preparing a
medicinal ligquid in the rest position, in which the

side projections 16 are in engagement with the axial

locking sections 17a of the respective guide grooves

17. It is in this position that the device is supplied

to users. The first step in transferring a defined

volume of liguid from the vial 3 to the cartridge 7 is

to slightly rotate the tubular parts 1, 2 relative to

each other to disengage the side projections 16 from

-

the sections 17a of the respective guide grooves 17.

Pressure i1s then applied to the two tubular parts 1, 2

to slide them relative to each other until the side

g
o'y

projections 16 reach the ends of the sections 17b of

the guide grooves 17 and of the respective adjacent

parts 1l7/c.

The sliding of the two tubular parts 1, 2, correspon-

ding to the projections 16 passing along the parts 17b

of the grooves 17, enables two separate functions to be

carried out, one function by the movement of the tubu-

lar parts 1, 2, corresponding to the transition from

the position of Figures la and 1lb to that of Figures 2a

gl
ha—

and 2b. As can be seen, during this first section of

movement, the two neighbouring ends of the wvials 3 on

the one hand and the cartridge 7 on the other approach

J—

cach other to the point of minimum separation in such a

way that the two plugs 14 are pushed up against the

partition 13a of the tubular guide member 13. During

this movement the two ends of the needle 12 pass

through the respective plugs 14 and through the films

closing the respective ends of the vials 3 and of the

cartridge 7, as illustrated in Figures 2a, 2b.

At the conclusion of this first section of this

relative movement between the tubular parts 1, 2, the

forward end of the tubular part 1 meets the inclined

1}

surfaces 1l5a of the arms 15 and pushes them out as
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illustrated in Figure 2b, releasing the internal tubu-

lar support 4, so allowing the tubular part 2 to slide

relative to the internal tubular support 4 and relative

to the tubular part 1, in such a way that it moves from

the position i1illustrated in Figures 2a, 2b to that

illustrated in Figures 3a, 3b. During this second sec-

tion of the relative movement of the tubular parts, the

cylindrical pusher 2a projecting from the bottom of the

p—

tubular part 2 pushes the plunger 6 of the ligquid vial

3 towards the cartridge 7, transferring a defined volu-

gy

me of liguid into the latter. Because of the guide

grooves 17 with which the side projections 16 of the

et
p—

tubular part 1 are 1in engagement, the length of the

-y

travel of the pusher 6, and consequently the volume of

liguid transferred from the wvial 3 to the cartridge 7,

—

are constant and completely i1ndependent of the pressure

exerted, of the reading of a graduation, or of a hand-

ling error.

Specifically, in order to be able to use the medicinal

ligquid contained in the cartridge 7, the two tubular

parts must necessarily be separated from each other.

However, in order to be able to separate them the side

projections 16 must necessarily follow the guide

grooves 17 from their starting point 17a to the outlet

of the section 17c¢, which means that the sliding of the

tubular parts relative to each other 1s precisely
controlled by the guide grooves 17 and that as a conse-

quence the movement of the plunger 6 is also precisely

controlled.

In a preferred embodiment of the invention, the tubular

part 1 1s formed by the body of an injection syringe

that has a pusher 18 to move the plunger 11 for injec-

ting a dose of medicinal liguid prepared 1in accordance

with the preparation process described earlier.

For this purpose the internal tubular support 8 which

holds the cartridge of 1liquid 7 in position in the

tubular body 1 of the syringe reserves a space between
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the plunger 11 closing off the end of the cartridge 7

and the pusher 18. This space corresponds to the

backward movement which the plunger 11 will have to

undergo when the liquid is transferred from the vial 3

5 +to the cartridge 7, so that following transfer of this

liquid and separation of the tubular part 2 from the

body 1 of the injection syringe, the syringe 1s ready

pr—

+o use after removal of the lock sleeve, as i1llustrated

in Figure 4.
10
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preparing a medicinal liquid Dby

combining a first liguid substance contained in a first

variable—-volume

chamber (3) and a second substance

contained 1n a second chamber (7)), this device

comprising means

(3) and second

(2, 4, 1, 8) for supporting the first

(7) chambers, means (12) for allowing

these chambers (3, 7) to communicate with each other,

and a movable member (2a) for applying a suitable force

to reduce the volume of the said first chamber (3) in

order to transfer the liguid from the first chamber (3)

to the second
characterized in

supporting the

chamber (7), the said device being
that the said means (2, 4, 1, 8) for

first (3) and second (7) chambers

comprise two tubular bodies (1, 2), each open at one

end, the dimensions of these openings being such as to
allow these tubular Dbodies (1, 2) to Dbe Dbrought

together and slid one into the other, a double-ended

needle (12), with associated guide means (13), Dbeing

interposed between the said chambers (3, 7) in such a
way that when the said tubular bodies (1, 2) are slid

towards each other, the said respective ends of the

said needle (12)

the volume O:

pass into the said chambers (3, 7) and

the said chamber is reduced.

2 . Device according to Claim 1, comprising, on the

one hand, means
the said tubular

(16, 17) for 1limiting the sliding of

bodies (1, 2) into each other and, on

the other hand, means (4, 15) for limiting the penetra-

tion of the said
chambers (3, 7)
ding of the said

double-ended needle (12) into the said
to a length that 1s less than the sli-

tubular bodies (1, 2) into each other.

3. Device according to one of the preceding claims,

P
p—t

in which one of

the said ends of the sliding tubular

bodies (1, 2) possesses elastic abutment means (15,

15a) to divide
bodies (11 2)

the sliding between the said tubular

into two sections, a first section

prse

coinciding with the penetration of the two ends of the
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said needle (12) into the said respective chambers (3,

7), and a second section occurring after the said

elastic abutment means (15, 15a) have been pushed out,

coinciding with the reduction in volume of the said
first chamber (3), the other (1) of the said ends of
the tubular bodies being shaped to push the said

elastic abutment arms (15, 15a) out to allow the said

tubular bodies (1, 2) to carry out the second section

of their sliding.

4 Device according to Claim 3, 1in which the said

elastic abutment means (15, 1l5a) integral with one (2)

of the ends of the said tubular bodies are 1n

engagement with the said means (4) for 1limiting the

penetration of the said double-ended needle (12) into

the said chambers (3, 7), 1n such a way that they are

released from the said elastic abutment means (15, 15a)

when the latter are pushed out by the other end of the
said tubular bodies (1, 2).

5. Device according to one of Claims 2 to 4, in which

the said means (16, 17) for limiting the sliding of the
said tubular bodies (1, 2) into each other comprise at

least one guide path (17) integral with one of the said

tubular bodies (1, 2) and at least one gulded part (16)

integral with the other of the said tubular bodies (1,

2) in engagement with this guide path (17) which

comprises three sections, an initial section (17a) in

which the said guided part (16) 1is locked axially,

corresponding to the axial position of greatest distan-

ce between the said tubular bodies (1, 2), a second
section (17b) to limit the sliding of the said tubular
bodies (1, 2) towards each other, followed by a thizxd

section to allow axial separation of the said tubular

bodies (1, 2) from each other.

6. Device according to Claim 5, 1in which elastic

means are provided between the end of the said second
section (17b) of the said guide path (17) and the

beginning of the third section (17c), to prevent the

PCT/CHO03/00167
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said guided part (16) returning, 1n engagement with the

pr—
—

said guide path (17), into the second section (17b) of

this guide path (17) after having reached the end of

this second section (17b), corresponding to the limit

of mutual approach of the said tubular bodies (1, 2).

7. Device according to one of the preceding claims,

in which the said first tubular body (1) containing the

said second chamber (7) consists of a syringe for

injecting a medicinal liquid.

8 . Device according to Claim 8, in which the said

first tubular body (1) comprises means (8) for holding

the said second chamber (7) in position while providing

_

between a plunger (11) closing the rear of this second

chamber (7) and a member (18), integral with the said

syringe, for operating this plunger, a space correspon-

ding to the distance which the plunger (11) of the said

second chamber must travel following the introduction

P

of the said defined volume of liguid.

0. Unit for preparing and 1injecting a medicinal

liguid, characterized in that it comprises:

a syringe (1) for injecting a medicinal liquid, enclo-

sing a variable-volume chamber (7) containing one

component of the said medicinal 1liquid, the other end

of which, serving to inject the said medicinal liqguid,

recelves

a tubular part (2) that encloses a second variable-

volume chamber (3) containing a second liguid component

grivie

and that slides on the sald end of the said syringe (1)

and

a double-ended needle (12) arranged between the said

—

chambers (3, /), of which the walls facing the said

p—

ends are made of a material capable of being perforated
hermetically by the ends of the said needle (12),

in such a way that movement of the said tubular part

(2) towards the said syringe (1) causes the ends of the
said needle (12) to enter the said respective chambers

(3, 7) and brings about a defined diminution of the

PCT/CHO03/00167
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volume of the said second chamber (3), corresponding to
that volume of liguid which is to be transferred to the

chamber (7) enclosed in the said syringe (1).

10. Unit according to Claim 9, 1n which all the

components of which it is composed are preassembled,

d

the said tubular part (2) being connected to the end of

the said syringe (1) by connection means (16, 17)

designed to allow this tubular part (2) to be separated

from the said syringe (1) only after they have first

undergone a relative movement corresponding to the said

defined diminution of the volume of the said second
chamber (3).

L

11. A method for preserving a solution of medicament

for injection, the method comprising:

-

to a quantity of the solution of medicament sufficient

for a predetermined multi-dose injection period, adding

a Dbacteriostatic agent such that the medicament 1s

maintained substantially sterile and suitable for

injection  throughout the predetermined multi-dose

injection period;

wherein the bacteriostatic agent 1s added to the

o

solution of medicament at the time of first use.

12. The method of claim 11, wherein the medicament is a

vaccine, a protein, or a carbohydrate.

13. The method of claim 11 or 12, wherelin the

bacteriostatic agent 1is selected from benzyl alcohol,

m—-cresol, phenol, chlorobutanol, methylparaben, propyl-

paraben, butylparaben, thimerosal, phenylmercuric
nitrate, benzalkonium chloride, and benzethonium
chloride.
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14. The method of any one of claims 11 to 13, wherein

the predetermined multi-dose injection period 1s 2 to

28 days.

5 15. The method of any one of claims 11 to 14, wherein

the solution of the medicament is packaged in a sterile

vial.

16. The method of any one of claims 11 to 15, wherein

10 the bacteriostatic agent 1s added to the solution of

p—
—

the medicament using a device as claims in any one of

claims 1 to 8
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