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t enper at ur Aut omati c I'njectors w al so often be subjected to hard
condi t toons during the period when potential users carry them The
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be handled and activated in a simple and quick manner and which is reliable. Automatic

15 injectors have therefore been developed in response to this need.

Automatic injectors will invariably be stored for many years prior to use and preferably such
storage should be able to be at elevated temperatures up to 40°C, that is to say, there
should be no need for cold storage ﬁnder normal conditions (normai ambient temperatures,
20 body temperatures). Automatic injectors will also often be subjected to hard conditions
during the pod when potential users carry them. The shelf-life of automatic injectors is
therefore equally important. With this in mind, the stability of drug solutions may
deteriorate when stored for long periods. This is the case for certain nerve gas antidotes
which are stable in powder form but which prove difficult to stabilise in solutibn for long

25  storage periods.

There is thus a demand for an automatic injector for delivery of a drug solution which is
simple, quick and reliable, in which it is possible to store the components which when mixed
form the drug solution separately for a long period and in which means are provided which

30  on activation of the injector causes the components to be mixed easily for injection of the
drug solution.
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menbr ane neubistanass tea serond dispesition in which it enables ehasfisst and-segondjsubstanees tojbest
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agai nst m gra ITst and second substances therethrough. The
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subst ances from ‘the substances_in the chanbers nor emt substances to
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present a barrier against migration of the first and second substances therethrough. The

membrane should also (i) be relaﬁvelj' easy to manufacture, (ii) not absorb substanceé from
| the substances in the chambers nor ér;tit substances to those substan(:es, and (iif) meet high
15 standards in regard of gas permeability and radiaﬁon, e.g. should be able to withsiand the
normal radiations used for steriliéatiQh, for example gamma and lambda radiation.
The automatic injector of EP-A—2884;}3 is described with reference to its use for delivery of
. adrug solutiofn formed on mixing of a powder with a liquid, as needed for the nerve gas
" 20 antidotes of the type mentioned hereinabove which are stable in powder form but not stable
for long peri'c;ds when in solution. One of the chambers of the injector thus houses the
powder (hereinafter the “powder chamber™) while the other chamber houses a liquid for the
powder to be mixed with (hereinafter the “liquid chamber™). As mentioned above, it should
be possible to store the injector for long periods and preferably at an elevated temperature.
25 This means that the long-term and short-term requirements regarding the impermeability of

the membrare to the liquid and liquid vapour has to be very strict.

In most cases the liquid for mixing with the powder will be water-based. With this in mind,
it is previously known to use a membrane which contains aluminium as a barrier material to

30 water and water vapour, as for example in the automatic injector of EP-A-288443.
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on the long-termintegrity of the menbrane. Furthernore, one of the
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el evat ed t egffié Alntdphiie. This low pH value, however, has a deleterious effect over time on the
aluminium contained in the membrane. Moreover, Avizaphone is chemically aggressive
~ with respect.to aluminium. The shelf-life of the automatic injector is thus handicapped by
15 the poor resistance of the aluminium barrier material to the properties of the |
Atropine/Avizaphone liquid mixture.. '

* There is thus a need for a membrane separating the liquid and powder chambers in this
automatic injector which has improved resistance against the liquid mixture in addition to
T 20 presenﬁng a barrier against liquid or liquid vapoilr permeating into the powder chamber
from the.ﬁqﬁ;d chamber and adversely affecting the powder, for exarﬁple by causing the
powder to recrystallise and hence decrease the solubility of the powder or otherwise

deteriorate the powder.

25 In the automatic injector of EP-A-288443 the mémbrane in its first disposition is welded -
across the powder chamber to close off the powder chamber and separate the contents of
the powder chamber from the contents of the liquid chamber. A piston then acts on the
powder in the powder chamber on activation of the injector to build up sufficient hydraulic

_pressure to bring the membrane to the second disposition by rupture thereof. A recent
30 development to the injectér, though, has seen the piston being provided with a leading edge

which on activation of the injector causes the membrane to be brought to the second



This is the case where the automatic injector of EP-A-288443 is to del i ver
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second disposition on activation of the injector by peeling off. .. - -

15.  There is thus also the need fora powder chamber which presents a surface to which it is

easier to weld the membrane.

The present invention therefore proposes to satisfy these needs. Itis to be pointed out,
however, that the invgntion has application to the general field of devices whiéh are for

20 delivering a _cirug comprising a mixture of substances and which are provided with chambers
for separatélir housing the substances until such time as the device needs to be used |
whereupon the substances are mixed for delivery of the drug by the device, that is to say,

the invention is not restricted to the case of automatic injectors of the type hereinabove
described.

According to a first aspect of the present invention there is provided a membrane for
partitioning first and second chambers in a drug delivery device for delivery of a drug
_ comprising a mixture of first and second substances, the first and second chambers
respectively being for housing the first and second substances, characterised in that the
3  membrane comprises a barrier material comprising polychlorotrifluoroethylene or a

copolymer thereof, polyvinylidene chloride or a copolymer thereof or a silicon oxide. These
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di sposition by peeling of the menbrane off the powder chanber. This has the
advant age - that the nenbrane can be made stronger. On the ot her hand,
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easier to | d, t nbr ape. The present .inventi on therefore
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. copolymer thereof, polyvinylidene chloride or a copolymer thereof or a silicon oxide.

The term “drug delivery device” is to be taken as covering not only a complete device but
15 also a cartridge, ampoule or the like which includes the partitioned first and second
chambers and which is separable from the complete device.

It will be appreciated that the drug delivery device of the invention may be for delivery of a
drug which is formed from more than just 2 mixture of first and second substances. In this

. 20. case, the drug delivery device of the invention may include further chambers for separately
housing the i.c'lditional substances which together with the first and second substances will
form the drug.

In an embodiment of the invention hereinafter to be described the membrane is a
25 laminate structure composed of a plurality of layers and the barrier material is contained in
at least one layer of the laminate structure.

In an embodiment of the invention hereinafter to be described the laminate structure
includes an outer layer of a material which enables the laminate structure to be welded to
© 30 the first chamber to close the first chamber off and thereby partition the first and second

chambers. Preferably, the outer layer is formed of a material which when welded to the first
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-5 According to a first aspect of the present invention there is
provi ded a drug delivery device for delivery of a drug which.conprises
a mxture h{ St substance and a second - subst ance,

conprisindﬁég |¢%{ chanber whi ch houses fhe first substancepkiﬁgg@%“ﬁg
chanber whi ch houses the second substanc a nmenbrane which in a first

di sposition thereof is welded to a surface of the first chanber so as

L St el b oot RSB B e o v
I h
o U AU A S Al g Bl Kot S
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mechani sm aliewsthestrength of tiesnémbrane tocbergreien thanfin o ¢dse whtsthe MdniBGEhé ist0
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able to begﬁ"ng t\%t’r gcAnd, dispesition By ipturg dhergof. 1 he | ani nat e structure

of the nbr ane contalns a barrier material conprising
pol ychl orotri fl uoroet hyl ene or a copol ynmer thereof, polyvinylidene chloride
or a copol Jvar embodimehisfalé inventiorsthe ioard 14yst ieformbe fdhila HAG

fiylenk o @
t he nmenbrane and. at | east %he surfacef 15 of the first c%anbe to \mmﬂo&-{]

outer |ay ebased PW&W%&“%F‘@ okpplypropylene pna sopolymenthiesdof or
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of f the fiwelding hyemamﬁrsaachrﬁwm m@%@n&d&wmh@affdmgéﬁ?spé%ﬂﬂ in

use to cause the nmenbrane t di spl aced fromthe f osition

to thel® ecethmleawgwé peatate (%YAbé‘éhylﬁy?-bJ tyl-sarylate(iBab palybutyiene®B)ior dutyl

manu act ur g A0 BoRe B b ltihe: 308 be b afihiere Totorens 23 e rateral for the
i nj ectors aitema dingleyer and Pﬁe@m&@mﬁm&&@g&%&ﬁ?&e x{) e & Ehe ©

t he acconpanying Figures of draw ngs Mbr eover arrier naterials
in the nenBrshehamtier: Adtemnatively, the oumlmr cpnche formed of polypmpylene, fdrdnsth&:e a

mat er al - ororoRRF ifaieh S Biend G pooBiiRie 63 bityRacfiic and the st chamber

15 of polypropylene ora copolyrner thereof.

In an embodiment of the invention hereinafter to be described the barrier material is
contained in abarrier layer of the laminate structure and the laminate structure includes a
layer of a polyester material, for example polyethylene terephthalate, which is mounted to

T 20 one of the major surfaces of the barrier layer such that the polyester layer spaces the barrier

layer from the outer layer.

For ease of manufacture of the membrane and mounting thereof in certain drug delivery
devices the polyester layer is a first polyester layer and the laminate structure further

25 includes a second layer of a polyester material, for example of polyethylene terephthalate,
which is mounted to the major surface of the barrier layer opposite to that on which the first
polyester layer is mounted,

Where the barrier material is silicon oxide it may be useful for the silicon oxide to be
30 supported in 2 matrix material, for example in a matrix of polyethylene terephthalate, as is
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6 ' The term "drug delivery device" is to be taken as covering not
only a conpl ete device but al so a cartridge, anpoule or the |1ike which
i ncludes tdig opagdait i oned first . and second " chanbers and gdygsgmpidgi sm
and which 1Ts separable fromthe conplete7device. 5 It wll be

appreci ated that the drug delivery device of the invention may be for
delivery of a drug which is forned fromnore than just a m xture of

first and s n uhstances..ln this ase, ot drug deljvery, deyi ce of
he'i nvent S0 SRR Faoss i Rend ohme RerbbRBR:-S., Yhe fisRy Sade mhy pE S E
addi ti onal 4gddigd ances which together with the first and second substances

will 10 formthe drug. I n an enbodi nent of the invention the outer
| ayer is formed froma pol yet hyl ene or cel | ul ose based pol ynmer and at

| east the surfage of the first . chanber js fornmed af . | ypr opyl ene or a
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Sur § ace of PORARREnigERlyTorc Y copflyi Piert, Bolj inyBicie HHA or byt
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et ene-butyl -acry] ate (EBA), po]ybutyl ene (PB) or but acryl ate (BA
crogs- de YW@Gxﬁ%f e#yf‘%'rﬂfg yﬁ°ﬂ§?§§?&§1@%§§“F8 ylagdé%g‘l’!‘ﬁé“hﬁ%‘lﬁeﬁal
for the ou i s . ' i .

pol yet i gt Bt fhe Bech RUAS pyritiond il Bt U E BB oL P AR ISk ively house
chamber . Althefirsfhnd/ sdcynd itstanvésntil sheedeviceris hetivasedied of pol ypropyl ene, for

I nstance a . pol ypropyl ene | acquer, or a blend of polypropyl ene and
butyl derylate and-at |east the surface of the first chanber of

ol yher ) s Aofing o Rt Bebeck BF & Hresept invent o Vi 8 pRVAJEN £ty § ey
nenbrane i deviek daxeliverySof @i Bompiisinga rhixeurs iof ikst ahid sdrond sabstancks thedevice

substantial ly exclusively of the_polyethyl ene based pol ynmer.
: having a first chamber for housing the first substance, a second chamber for housing the

second substance and a membrane which on application of a predetermined condition
15 fhereto is movablé from a first disposition in which it partitions the first and second

chémbers to prevent mixture of the first and second substances to a second disposition in
which it enables the first and second substances to be mixed, wherein in the first disposition
an outer surface of the membrane is welded to a surface of the first chamber characterised in
that at least the surface of the first chamber to which the outer surfacé of the membrane is

"20  welded is presented by a polyethylene based polymer. The use of a polyethylene based
polymer for f:)rming the welding surface of the first chamber provides greater variety of
welding materials that can be used to present the outer surface of the membrane and which
form a satisfactory weld joint with the first cflamber, i.e. not too strong and not too weak.
As examples, polyethylene or cellulose based polymers may be used to present the outer

25  surface of the membrane.

According to a fifth aspect of the present invention there is provided a chamber for a drag

delivefy device which is for delivery of a drug comprising a mixture of first and second

substances and which in an assembled non-activated state will include the chamber as a first
" 30 chamber for housing the first substance, a second chamber for housing the second substance

and a membrane welded across the first chamber to partition the first chamber from the
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In an enbodi ment of the invention hereinafter to be described the.barrier
materi al | contained in a barrier layer of the I 1%]%
structure gvr%%{zr%nl am nate structure i nclsudes a I ??er ,0(131876

pol yester material, for exanple polyethyl"ene terephthalate, which'is
nmounted to one of the major surfaces of the barrier |ayer such
that the pol yester |ayer aces the barrier 5 | ayer fromthe_outer
ayer. | setond champgt andBEreBy DFRYFTY HEIFESF the famtandsreRrd wibsHace I ity
thereof in L Sl SlabtéR5ed in that th ¥ hﬂ’a% layer is a
first pol yed;?'?gc%ﬂ ayer&gﬁ:g tﬁe Fégn%nna?fe es%uﬁjag?uirrgﬁ%%t er EI\’/{:eis‘%’r%htﬁ‘t%/ncl udes
a second | apenbrahe is weldedi the assambladaion-detivated atare of thé depdte/iippesented by a

t erepht hal at e, | O Which is mounted to the major surface of the
barrier | ayRolyediens based Bol¥mSE. on which t he first polyester |ayer
S nnunged. Where the barrier material is silicon oxide it may
be useful for the silicon oxide to be supported in a matrix

material , fA¢corlagTd £sikth apeatiof the présenvinyeitivn there is provifel ke adeof S i S
15 sold by Mtsubishi under the brand name Techbarrier-S. The silicon
oxi de nmay tRolysthylensbased polymer inthe manafacture of a first chamber of a drug delivery device

8 which is for delivery of a drug comprising a mixture of first and second substances and
which includes the first chamber for housing the first substance, a second chamber for

10 housing fhe second substance and a membrane movable on application of a predetermined
condition thereto from a first disposition in which it is welded across the first chafnber to
partition the first chamber from the second chamber and thereby prevent mixture of the first
and second substances to a second disposition in which it enables the first and second
substances to be mixed for delivery of the drug by the device.

15 | | _
In an embodiment of the invention ad(:ordiné to its fourth, fifth and sixth aspects the
polyethylene based polymet_ is polyethylene or high density polyethylene.

By way of example, a two-chamber automatic injector in accordance with the present
20 invention will now be described with reference to the accompanying Figures of drawings in
which:- '
Figure 1 is a longitudinal sectional view of the injector prior to use,
2s  Figure 2A is a side view of a guide sleeve in the injector,
Figure 2B is a longitudinal sectional view of the guide sleeve,
Figure 3A is a side view of a barrel in the injector,

30

Figure 3B is a longitudinal sectional view of the barrel,
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By way of exanple, a two-chamber automatic injector in accordance with the
pr esent i nvention will now be described with reference to the .
acconpanyi ngofdgBdgs of drawings in whi ch:- 5 Figure '

| ongi tudi nal sectional view of the inject %r prior to use, ';C*'@?'@Wé 2A
Is a side view of a guide sleeve in the inector, Figure 2B is a

| ongi tudi nal sectional view of the guide sI eeve, . 10 Figure 3A is a side
vi ew of ab%rrel i.n the injector gure SBlsanngltudlnaI

sect i onal & if AR enjareed view of a powder chegborinbos injector,
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Figure 4 is an enlarged view of a powder chanber in the injector,
Fi gure 5 i s Rigure §ds wisitle vidw of & ppriripccagiiériih e infectdre | nj ector,

s  Figure 6A is a side view of a front cover of the injector,
Figure 6B is a longitudinal sectional view of the front cover,

Figure 7A shows a part of the injector during a starting phase of the activation process of

10 theinjector,

Figure 7B shows a part of the i mjector during a mixing phase of the activation process of the

injector,

15 Figure 7C shows a part of the i mjector during an mjecnon phase of the activation process of
the injector,

Figure 7D shows a part of the injector after activation thereof,

20 Flgure 8 is a longitudinal sectional view of a rearward cover of the injector in a position
when the spring is released,

Figure 9 is a schematic view showing the inner surface of the front cover of the injector

with the cover having been slit and unfolded in the plane of the paper, and
Figure 10 is a view of a membrane in the injector which is of a laminate structure.

The injector shown in the Figures comprises a body which consists of a locking sleeve (1)
and a guide sleeve (2) which is threaded to the locking sleeve (1). As shown in Figure 1,
30  thelocking sleeve (1) comprises an annular groove (3) and is further split into a number of

resilient longitudinal arms (4), preferably four, which at their free ends form diverging



s Figure 6A is a side view of a front cover of the injector,

Figure 6B is a |ongitudinal sectional view of the front cover, .
Figure 7A part of the injector during - a starting ph
activatioﬁ§§§§%%§% of 10 the injector, Fi gure 7B’?ﬁ§ﬁ§§gﬁﬁﬁﬁt
the injector during a m xi ng phase of théoactivation process of the

i njector, = 15 Figure 7C shows a part of the injector during an injection
phase of the activation process of t he i njector, . Figure, 7D
Shows a patangoss She Inteeaiohe fpe ndsafithe aTnsid) rulisldbnge portigns (6) Are Bipvided.
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the cover having been slit and unfolded in the plane of the paper, and 25
Figure 10 geooxes () wxtehdingrautsidesthe arop afithe thigaded part,fhe sunning grooxes endisgit e

SUTUCLULE. with stop lugs (9). The other end of the guide sleeve (2) is provided with a number of
external pins (10). |

of

As shown in Figures 1, 3A and 3B, a barrel (11) is slidable in the guide sleeve (2) by means
of two sliding lugs (12) which are positioned externally and diametrically opposed on the
10 barrel and run in the running grooves (8) of the guide sleeve. The sliding lug (12)
comprises a through hole for enclosure of a ball (13) and further comprises a resilient
~ tongue (14). The barrel (1 1) is sealed at a front end to form a receiving portion (15) in
- which a needle holder (16) with a hollow injection needle (17) is s}idable. The receiving
- portion (15) has a centrally placed apérturc into which the rear part of the injection needle
15 (17) is inserted and in whose bottom a'pieicable membrane (18) is arranged. The front part
of the injeéﬁon needle (17) is enclosed by a protective bellows (19) in order to keep the

injection needle sterile.

As shown in Figures 1, 6A and 6B, the barrel (11) with the injection needle (17) and the

20 guide sleeve (2) are surrounded by a front cover (20) which is rotatable on the guide sleeve -
(2). The front cover (20) is pfo_vided with external ribs in order to ensure a safe grip on the
cover. A number of internal locking lugs (21) are adapted for interaction with the pins (10)
of the guide sleeve (2). The front cover (20) is closed at its front end with the froﬁt end
having a central part (22) of reduced wall thickness. At the rear end of the front cover (20)

25  aprolonged part (23) is formed on about half the circumference of the cover. The part of

the front cover (20) which surrounds the guide sleeve (2) has two internal slide-ways (45)
being displaced 180° in relation to each other and arranged for interaction with the sliding
lugs (12) of the barrel (11). A number of additional grooves are arranged in this part of the
front cover (20) as will described in more detail hereinbelow.

30



The injector- shown in the Figures conprises a body which consists of a

| ocki ng sl eeve (1) and a guide sleeve (2) which is threaded to the

| ocki ng Slﬁﬁﬁﬁnﬁ i As shown in Figure 1, 30 the |ocking Sl%ﬁ%@ﬁ&%hsﬂi
conprises an ‘annular groove (3) and is fu& her split into a nunper o*
resilient longitudinal arnms (4), preferabl’y four, which at their free ends
form di verging WO 98/ 20921
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15 | As shown in Figure 10, the membrane (28) is a laminate structure composed of two outer
layers (101, 301) mounted on opposing surfaces of an intermediate layer (201).- The outer
layer (301) of the membrane which faces the liquid chamber (30) is made of a thin layer of

. polychlorotrifluoroethylene which acts as a barrier to liquid and liquid vapour from the
liquid compartment migrating into the powder chamber and adversely affecting the powder.
" 20 Useof polychlorou'iﬂﬁoroethylene as the barrier material in the membrane construction has
the advantage over the previously proposed membrane barrier materials such as aluminium
that in a‘dditidn to the impermeability requirements being met polychlorotrifluoroethylene
also provides the membrane with improved chemical resistance against an acid environment
such as a pH adjusted mixture of Avizaphone and Atropine and against chemically

25 aggressive substances suchas Avizaphone.

The outer layer (101) facing the powder chamber (24), on the other hand, is made of a
material which can be welded to the powder chamber and thereby allow the membrane (28)
to be attached to the powder chamber (24). When the powder chamber (24) is made of

3%  polyethylene or high density polyethylene the welding layer of the membrane (28) is ideally

formed from a polyethylene based material, preferably one which is not exactly the same as



As shown in Figures 1, 6A and 6B, the barrel (11) with the injection needle
(17) and the 20 guide sleeve (2) are surrounded by a front cover - (20)
which is e on the guide sleeve (2). The front S
provi ded W(}E#’@Q%ler nal ribs in order to i: sure a safe grip gﬁ*{%ﬁg&/&[ﬁ%
cover. A nunber of internal |ocking |ugs ?21) are adapted for interaction
with the pins (10) of the guide sleeve (2). The front cover (20) is

closed at its front end with the front end having a central part (22)
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Referring now to Figures 1, 3A, 3B and 4, at the opposite end of the barrel
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ci rcunf er epdlinfdse Dased podymé oove (25) to receive the balls (13) of the 5

sliding lug (12) of the barrel (11). An additional annular groove is
arranged for a sealing. An internal bead (26) fornms a seat for a
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- polyethylene terephthalate has been found suitable for forming the intermediate layer (20 1).

.15 Other polyesters could be substituted, however, as would be apparent to a skilled reader in
the art. '

The membrane (28) is manufactured and mounted to the powder chamber (24) by firstly
punching out a circular blank from a strip or sheet of the laminate construction, secondly

20  applying the blank onto the'periphery of the circular end surface of the powder chamber
(24) such that the welding layer (101) faces the end surface of the powder chamber (24) and
then finally welding the welding layer to the end surface of the powder chamber (24). To
assist in this process, polyethylene terephthalate may also be applied on the outer surface of
the polychlorotrifluoroethylene so that the surface and the tools will not become sticky

25 during the manufacture of the laminate construction or the welding thereof to the powder
chamber (24) as a result of the melting point of polyethylene terephthalate being higher than
the melting point of polychlorotrifluoroethylene.

Referring to Figures 1 and 5, the plunger (27) bears with its non-sealed, open end ona
3  contact ring (33) at the front end of a spring carrier (31). The spring carrier (31) comprises



m xed, for instance a m xture of Avizaphone and Atropine adjusted to pH 4
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The outer kayge pdris\E) ahdithievgntaberinp(@33r chanber (24), on the other hand, is
made of a mat eri al which can be wel ded to the powder chanber and
thereby all ow t he nmenbrane (28) to be attached to the powder chanber
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nment i oneoh@yRidefddlintaRaily ftEthe af¥a of the cylindrical guiding flange (37) in order to form a
circumferential internal guiding channel (38) at the extreme end of the rearward cover.

15" Remaining with Figure 1, 2 resilient safety ring (39) is arranged in the cylindrical groove (3)
of the locking sleeve (1) between the rearward cover (35) and the front cover (20) with the
ring having a circumferential extent of about 220°. A thin ring (40) is arranged in the
groove (3) alongside the safety ring (39) with the safety ring being interconnected by means
of a loose loop (not shown), the purpose of which being to keep the safety ring with the

"2 injector even after it has been detached from the groove (3).

The activation process of the two-chamber injector comprises two steps, namely a mixing
step and a releasing and injecting step. These steps will now be described with reference to
Figures 7A-7D which show parts of the injector in different phases of the activation

25  process.

Figure 7A shows the injector in its initial position in which it contains a liquid in the liquid
chamber (30) separated from a powder in the powder chamber (24) by the membrane (28).
In the initial position the prolonged part (23) of the front cover (20) covers the safety ring
30 (39) in a way that makes it irhpossible to release the safety ring prematurely. In order to
mix the liquid and powder the front cover (20) is rotated, whereby the sliding Ings (12) of
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carri ejs (3fby (E2)TescheSthe end of the oblique slide-way (45) the whole cartridge (11, 16, 17) and
the powder chamber (24) are moved back to a position where the end surfaces of the

plunger (27) and the powder chamber (24) are located in a common plane and the contact

ting (33) of the spring carrier bears on the internal bead (26) of the powder chamber. The

mixing phase is now completed but can be complemented, if need be, by agitation of the
"20  injector. '

After the mixing phase the front cover (20) is in such a relative position of rotation that the
prolonged part (23) in the outer end covers the opening of the safety ring (39) at the same -

| time as the sliding lugs (12) are located in longitudinal grooves (D, D’) in the front cover, as

25 shown in Figure 9, the grooves (D, D’) permitting the balls (13) to be freed from the

circumferential grooves (25) of the powder chamber (24). The injector is now ready for a
triggering and injection phase which is started by disengaging the safety ring (39) from the
cylindrical groove (3) of the locking sleeve (1) after which the injector is placed against the
part of the body into which the injection is to take place. '

30
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Remai ni ng wteldaséd.gure 1, a resilient safety ring (39) is arranged in the

cylindrical groove (3) of the Il ocking sleeve (1) between the rearward
cover (35) and the front cover (20) with the ring having a

Che " ©" or bisite 7 sfye Bt e in e plehidnin WhiCAR sfeDfion Bl erdrbd? 28 VB )
being i ng erptemtﬁqsbmier okanber (24) andftheplingers(27pfopwardabgethenwBincd the balls pose |

of which bein eep the safety ring with the 20 "injector even after it
has been defl3 gﬁg@therlm (tlﬁ)gc%qg_w,ge (cg’:ed up into the grooves(DJ D’) in the front cover, the

powder chamber is released from the barrel (11). The plunger (27) presses against the
liquid which transmits the pressure hydraulically to the barrel (11) which is driven forwards,
by which means the injection needle (17) penetrates the thin material of the central part (22)
15 of the front cover (20). ‘When the protective bellows (19) is compressed, the needle holder
(16) is pushed into the receiving portion (15) and the rear point of the injection needle (17)
penetrates the membrane (18). In this position a connection between the mixed solution .
and the injection needle (17) is obtained and the injection starts and contihues during the
common forward movement of the powder chamber (24) and the plunger (27).

Figure 7D shows the position when the injection is finished and the barrel (11), the powder
chamber (24) and the plunger (27) have all been displaced to their respective end positions
under the influence of the spring (7) and the mixed solution has been injected into the
patient.

25

Figure 9 is a schematic view showing the inner surface of the front cover (20) and the way
of the sliding Iugs (12, 12’) along the inner surface when the front cover is rotated. When
the front cover is mounted it is guided over the guide sleeve (2) in such a way that the
sliding lug (12) (corresponding to the second lug 12’ with 180 displacement) is moved

30 along a groove (A) and the locking lugs (21) pass between the pins (10). All grooves are

formed with a sharp edge in “the direction of non-rotation™ for interaction with the resilient



‘The activation process of the two-chanber injector conprises two steps,:
nanmely a m xi ng step and a releasing and injecting step. These steps
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of the in di fferent phases of the activation 25 process.

Fi gure 7A shows the injector inits initl&l position in which it contains a
liquid in the liquid chanber (30) separated froma powder in the
powder .chanber (24) by the menbrane (28). cInthe initial position the
pr ol onged tongue (143)f the slidiog fug(l2) fallp i behind:the sharp eddge and therehy mevents o)
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the cover is rotated one step further whereby the sliding lug (12) passes below the edge (46)
and into the groove (A”), being displaced 18(° in relaﬁoh to groove (A). In this position
the front cover can be dismounted from the guide sleeve (2) since the locking Iugs (21) will
15 be free from the pins (10). ' .
The advantage of the automatic two-chamber injecﬁor hereinabove described is that the
injector is better suited to erarately housing acidic and chemically aggressive substances in
the chambers thereof due to the enhanced chemical resistance of the membrane as compared
‘20 toan aluminium membrane as hitherto proposed and further that the membrane is able to be
moved frdm its partitioning position to a non-partitioning position by peeling of the

membrane away from the powder chamber.

- Inthe exemplary embodiment hereinabove described with reference to the accompanying
25  Figures of drawings the barrier material for the membrane is polychlorotrifluoroethylene. In
accordance with the present invention, however, the following other materials could

instead be used as the barrier material for the membrane;

e a copolymer of polychlorotrifluoroethylene or a blended polymer comprising
30 polychlorotrifluoroethylene or a copolymer of polychlorotrifluoroethylene



Figure 7B shows a position where the nenbrane (28) has been peel ed away and
t he powder I s pressed out of the powder chanber (24) to be mxed with
the i qui d; e sliding 15 lug (12) reaches the end of

sl i de-way (%5 th%hwhol e cartridge (11, 1 17) and t he %Woé%nber
(24) are noved back to a position where t ¢ end surfaces of the

pl unger (27) and the powder chanber (24) are located in a common plane and
t he cont act n (szo of the spring carrier bears on the internal bead
(26) - of the molmnyh«%am ridehacopolymet of pnjmhmb&nes:hhmdem)mﬂlendad polymemnn

b I d_if f.th Af
Che. mi i ng. pifRCpeiing RRAR o Abndp o 8 Yool of pobnisEenpeordereror

rotation that the prol onged part (23) in the outer end covers the
opening of the safety ring (39) at the sane time as the sliding |ugs
(12) are | ocadsilicomoxide)goi exchimiie s@pponted in pblyetliylenietefephthhlafd)t cover, as 25
shown in Figure 9, the grooves (D, D) permtting the balls (13) to be
freed frsomthe circunferenti al grooves (25) of the powder chanber

(24). The igjecior. i s _Now, a . eri.ng,and |r1 ection phase
i th 1 st CHeFEbaFig el SRS el prBvide amrap iR vt nR Goamisile Smpermesbiity
cylindrical ¥Carldth éd%g Sketii

is placed apé%;ér%gt t he o Bty paret)eé(:)f ?lg‘e,é%ody Féllt]%s%h t% I'nj e?ﬁkon zfcrgf)to
t ake pl ace.chemically aggressives@iBtano€9ds compared to the prevmusly proposed barrier material
PCT/ SE97/ 01876. 15

At this tiMOMNM i yating knob (36) and the rearward cover (35) are
pressedpand di spl aced towards the front cover (20). This is now

possi bl e since the safety ring (39) is disengaged. The di spl acenent of
t he rear wadtishould:be paintedion at this jusctorecthata]thongh viee invehtioncHis Séen desceibeds e

hereinabove with reference to an automatic two-chamber injector the present invention is

applicable to the field of drug delivefy devices in general. It should further be pointed out
that it is not an essential requirement of the invention for the membrane to be of a laminate
15 construction, although ma'nufacmring and mounting advantages accrue from such a
 construction especially in the case of the injectors of the type hereinabove described with
reference to the accompanying Figures of drawings. A skilled réader in the art will readily

conceive of alternative membrane constructions.
20 Where, howeyer, the membrane is to be in the form of a laminate construction for welding
to a first chamber of a drug delivery device so as to partition the first chamber from a :-

second chamber of the device, the following general layer arrangements may be mentioned:-

* polyethylene terephthalate layer/barrier layer/welding layer

B
°

polyethylene terephthalate layer/ barrier material layer/ polyethylene terephthalate
layer/welding layer

barrier layer/ polyethylene terephthalate layer/welding layer

barrier layer/welding layer

R
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of the spring (7) as shown in Figure 8. The diverging tongues (5) of the

| acking sleeve (1) 5 are guided into the guiding channel (38), whereby the

flange p ,0f the resilient arns (4) diverge an i<NQ

head (34%&’1‘598{2%15pri ng carrier, as well _as the spring (7) %%@%E*ﬂiﬁt;

rel eased. Figure 7C shows the ini%ct or in a position in which the

injection has started. The spring (7) 10 presses the powder chanber (24)

and the plunger (27) forward together. Since the balls (13) and the

| ugs (12)Regandingthebweldinglayerof theunembranegthsaunateriglfior this lnyenwillke seleoted on

cover, th . wder. chanber i el eased framt he rrel, (11). The

pl unger ('S?)baﬁﬁ 8@8\5 H-Q’E““Pﬁéﬁe ér“gﬁ'g?ﬂx(?f%ﬂ ‘iﬂgl‘ﬁﬁ}‘f‘% ceHExamples of o

hydr aul i {eB8l ol i i {edlod O War ds, by which

means th |s%§$éécﬁaon nﬁﬁ@?&f#)ﬁ% ngﬂha?gg%%e th‘ig’n material of the central

part (22) 15 of the front cover (20). When the protective bellows (19) is

conpressed, the needl e hol der (16) is pushed into thereceiving portion

(15) &nd the rear point of the injection needle (17) penetrates the

menbr ane #@4}%@%5 position a CWGH the m xed solution

and the iTj dle (17) is obtal injection starts and

continues during the - conBBn forward noPPeepslynfert he poRE®r chanber

(24) and the plunger (27).. 20 Figure 7D shows the position when the

injection is finished and the barrel (11), the powder chanber (24) and

t he pl unggp %ﬁ e all beek.di spl aced tost heir respective end positions

under the | Rl denae of the spring (7) and the m xed sol ution has been

i nj ecyed PB’!‘pamUﬁcquer pati enX. 25. Figkre 9 is a schen®ic view

showi ng the 1 nner surface of the front cover (20) and the way . = of the

sliding | BB (12, 12') along ¥he inner surf&e when the froM cover is'

r ot at ed. 0 g the front gover i's nmount it is guided er the guide

sl eeve ( in s%‘%h a way that™the sliding lug (12) (coftesponding to

t he seconpE¥4wEVA' with 180[exr] displaceneXt) is noved 30 Xal ong.a groove .

(A) and the | ocking lugs (Zl)xﬁass between the pins (10). Al grooves are
X

formed wi PE*&BAarp edge in e direction non-rotation"X or interaction
with tlpe {,ﬁ,ﬁi_'_llgfnt | X X

~ PP+BA XxX. + X

X

Cellulose based polymer X X

20 * By “PE” is meant a polj(ethylene based material which is to be taken as including the
various homopolymer forms thereof, e.g. high density polyethylene, medium density .
polyethylene, low density polyethylene and linear low density polyethylene, cross-linked

polyethylene, polyethylene ionomers such as Surlyg and copolymers and blends of the

aforementioned polyethylenes.

The expression “paint/lacquer” in the above table means that the welding material is painted
or extruded onto the underlying surface of the membrane construction in dissolved form,
allowed to dry and then heated to the melting point for welding to the chamber.
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tongue (14 sliding lug (12) which fall$ in behind th e
“and thereb?wg%ggégﬁs a rotation of the front cover (20)$F§ﬂ?%@m§ﬂong
di rection. Subsequently, the front cover %%0) is rotated one step
further until the sliding lug (12) reaches another groove (B). G oove (B)
constitutes the starting position for the activation process of the

i nj ect or. [In thegase obthe membrane beingof adaminate consudtitinfgr hsepin(ahdihjector b v

mhon t ho s e 1 EndhoE HsS etV fRErendiEio it Biiontbanying FIWIES of sravitnss Bp
(12) s nowdMingmaaed ahd pawaechthbePnatdtiat BonbirainIioay fa &;E ;Se(giec{q?g@?esuu

sliding lug is | ocated in the rel easing and injection p

groove haviimthesmessprane hringdisplaceable|to the: non-partitionin dispasiyion by Ipeclirgd efthed

fromthe circunfereptial, gr,oove (25) of the powder chanber (24). 10 During
e e chah

t he injéctpﬂﬁ“ ng lug (12) noves al ong the groove (D) where
it will reach its final position if the injector is not to be re-used.
To di snount the front cover (20) the cover is rotated one step further

wher eby t hdt isitd be mgtet shat (Widle theoeebrand has tebr destgibed B&kinabove witH réfeiehct b6
groove (A'"), being di.s ced in relatjon roove (A). In this

Dot on e acEniBaiAl Fikies ot g 35 BHB8 el ook v r ghaceberss Wl be clegr
since the ' ' [ . . .The
acvant age ST SEeliiihe bk dfcol o aréldcd & RAATLhGt o3 drig betivery devied
that the 1insteadnjector is better suited to separately housing acidic and
chem cal |l y aggressive substances in t he chanbers thereof due to the
enhanced chem cal resistance of the nenbrane as conpared 20 to an

al um ni um menbrane as hitherto proposed and further .that the nenbrane is
able to be moved fromits partitioning position to a non-partitioning
position by peeling of the menbr ane away fromthe powder chanber.

I n the exenplary enbodi ment herei nabove described with reference to the
acconpanying 25 Figures of drawings the barrier nmaterial for the nenbrane-
is polychlorotrifluoroethylene. In accordance with the present
invention, however, the followi ng other materials could - instead be
used as the barrier nmaterial for the menbrane: .



a copol yner of polychlorotiflubroethylene or a bl ended pol ynmer conprising

30 pol ychl orotrifl uoroethyl ene or a copol ymer of .

pol ychl orc 5&69? oet hyl ene .

17 %6? po {/vi nyl i dene chloride, a copolyner of- poI'yv?Wst%i"é?‘Pg%
chloride or a bl ended pol yner c8fprising pol yvi-ayli-dene_chlaride or

a copol yner of polyvinylidene chloridé, or 5 * a SL'mﬁon oxi de, for
C

exanpl e suEp.orted i n pol yethyl ene terephthal ate. Hﬂmfﬂljuuw”!l,ty

material s al so provide a nenbrane with the requi
properties and the advant ageous inproved chem cal resistance to acid
envi ronnments and chem cal |l y aggressive substances as conpared to the

previ ousl y, pr opaSeEmbaine!(28) foRpAtitidhink First! dnfised t lagh g
poi nted out at this junct(ur)e t%at al t hough tﬁe chgﬁﬂbgrg (%Aa’swglglggdg"eécri bed
her ei nahodelivery devie¢ faralelivery of adreg icomprising & mixtureofifirst and secomd subsmnpésesent

i nvention s appljgabl.e to the field qgf drug delivery devices in

generaf. fhefirst Wg?%mwc%ﬁwﬁy %Flgggpr bg ¢ fipt and secopd spbstancemed

for the fepifaQbridddGn i tAhembrane coMPRbds AVt MbtelifcolipiRiiANe:
polychlorotrifiuoroethylene or a copolymer thereof, polyvinylidene chloride or a copolymer
thereof or a silicon oxide.

0 2 A membrane according to claim 1, characterised in that the membrane is a
laminate structure composed of a plurality of layers and that the barrier material is contained
in at least one layer (301) of the laminate stracture.

3. A membrane according to claim 2, characterised in that the laminate structure
15 includes an outer layer (101) of a material which enables the laminate structure to be welded
- to the first chamber to close the first chamber off and thereby partition the first and second
chambers. : |

4, A membrane according to claim 3, characterised in that the outer layer is formed of
20  amaterial which when welded to the first chamber results in a weld joint which is of a
strength which enables the membrane to be peeled off the first chamber.

S. A membrane according to claim 3 or 4, characterised in that the outer layer is
formed from a polyethylene, polypropylene or cellulose based polymer.

25
6. A membrane according to claim 5, characterised in that the outer layer is formed of
a blend of polyethylene with ethylene-vinyl acetate, ethylene-butyl-acrylate, polybutylene or
butyl acrylate, a cross-linked polyethylene or a polyethylene ionomer.

3 7. A membraneaccording to any one of claims 2 to 6, characterised in that the barrier

material is contained in a barrier layer of the laminate structure and that the laminate
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* -pol yethyl ene terephthal ate | ayer/barrier |ayer/welding | ayer 20 *
pol yet hyl ene terephthal ate Tayer/ barrier material |ayer/ polyethyl ene

t er epht haI ayer " * barrier |la
pol yet hyl e begpgps’ezﬁhtl “mnm m%’@‘gl ngzgzll ayer * barri’e ISES7/01876
| ayer/ wel di ng | ayer *

PCT/ SE97/ 01876 - 18

Regarding the welding |layer of the nenbrane, the material for this |ayer

will be secitmcturelingludes a layier (3013 pfa pelyester matcsial, for mmmgolmbylencst chanber
of the dr d ce. si bl tet conb nations
are gi'venu‘g‘ﬁ ﬁﬁ%ﬁrﬁ v R goné °f§E‘B?JH§,Q‘H§ I gfth fer a | !

Mat eri al of Chanber PP

copol yner - PP paint/lacquer X X 10 PE*

pai nt/ | acdier Amembrane according to claim 7 asappendantto any one of claims 3166, PE*
X X
X s  characterised 1n that the pplyester layer spaccs the barner laycrEtErgg\m the outer layer. X
X PE* +BA X X X

9. A membrane according to claim 7 or claim 8, characterised in that the polyester

layer is a first polyester layér and that the laminate structure further includes a second layer

of a polyester material, for example of polyethyiene terephthalate, which is mounted to the
10 major surface of the barrier layer opposite to that on which the first polyester layer is

mounted.

10. A membrane according to any one of claims 1 to 9, characterised in that the silicon
oxide includes a supporting matrix material. _
s | | S
1L A membrane according to claim 10, characterised in that the matrix material is
formed of polyethyleneterephthalate. '

12. A membrane according to' any one of claims 1 to 11, characterised in that the

‘20 silicon oxide is silicon dioxide.

13. A drug delivery device for delivery of a drug which comprises a mixture of a first
substance and a second substance, the device including a first chamber (24) for housing the
first substance, a second chamber (30) for housing the second substance and a membrane

25 (28) which on application of a predetermined condition thereto is movable from a first
disposition in which it partitions the first and second chambers to prevent mixture of fhe
first and second substances to a second disposition in which it enables the first and second

~ substances to be mixed characterised in that the membrane comprises a barrier material

comprising polychlorotrifluoroethylene or a cbpolymer thereof, polyvinylidene chloride or 2

30  copolymer thereof or a silicon oxide.
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PE* + PB Xt o X PP
i R o o s o e
Taterial WA 2O el g the o POuue gﬁlse%ﬁﬁgﬁ’%ﬂ‘ |

forms thereof, e.g. high density pol yeth$€ene, nedi-um densi ty

pol yet hyl ene, | ow density pol yethyl ene and |inear |ow density pol yet hyl ene,
cross-1inked pol yet hyl ene, pol yethyl ene iononers such as Surlyn and
copol yner slénd bAeirug delivaryidevice accafding teeelaimol s dharattgrsdd)ih ¢hat the #embrane idhe
expression tpaint/lacquer" in th ove table nmean {}F the wel di ng
el 1 MR ASrS Compeied B BRFRY oF fyErs AR Rey e hartey rRieEeh 1 he
menbrane cofghined il fedst ofl BFE (301) dfAhélaminate stbbmned to dry and then
heated to the nelting poiont ?or(‘g\/\g di ng atngn?hg cﬁ%er. WO

98/ 20921 :

PCT/ SE97/ 01876 . : . . s 19
the cast ofthe AdHS Irlvarydeyice recording o claim L, charagtarisedhin that the firstandn

i njector Ofech %'ﬁ?épﬁﬁagﬁﬁ ' ' LR
acconpanyi ng‘;: E?gltljﬁgeﬁo%#ah\%hngs, t he gé%ﬁ?%#ﬁ%&%ﬁ%&h%ﬂé@? first
chanber nmdispositionctheteiofi dtei laminags stexctire patticiofs thedfirsbadsecal dhambers by dlotiie
nenbr ane bej i spl aceabl e to the pon-partitioning disposition b eelin
of the s Hé%qgﬁggmbqrﬁggm_ pr_nmatesptmctmehasangute_rlager(ml) ofa%xlxat%rial ?

which enables the laminate structure to be welded to the first chamber for closure thereof.

In

10
16. A drug delivery device according to claim 15, characterised in that the outer layer
and first chamber are respectively formed of materials which when the outer layer is welded
to the first chamber results in a weld joint which is of a strength which enables the
‘membrane to be brought to the secoﬁd dispbsition by peeling of the membrane off the first

15 éhamber._ . B |
17. A drug delivery device according to claim 15, characterised in that the outer layer
is formed of a polyethylene based polyrhm‘ or. a cellulosé baséd polymer and that the first
chamber is formed of polypropylene or a copdlymer thereof or of a polyethylene based

20 polymer.

18. A drug delivery device according to claim 15, charadterised in that the outer layer
of the membrane is formed of a polyethylene based polymer and that the chamber is formed
of polyethylene or high density polyethylene. '

19. A drug delivery device according to claim 17 or 18, characterised in that the outer
layer is formed of a blend of polyethylene with ethylene-vinyl acetate, ethylene-butyl-
acrylate, polybutylene or butyl acrylate, a cross-linked polyethylene or a polyethylene
ionomer.

30
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It is to be noted that while the descrl bed herei nabove :
with reference to . t he accorrpm I drawi ngs as bei ng wel ded.
to a powdewoogapder it will be clear ¢ wnats e nmenbr ane gOpSEaM1gfOUr S€
be welded to a liquid chanber of a drug ggllvery device |10 |nstea :

20 C ai s 1. A drug deliverPy device for delivery of a drug
whi ch corrpri ses a mxture of a first substance and a second substance, the
device conprising a first chanber (24) which houses the first substance, a
second chadfber ( ﬁlmrhd%e%a@q%d@s&maﬁs@lmmnm@ﬂmmmw
which in a.f t 0 rfac fir
chanber so' gﬁﬁéd @%@%@8& é&ﬁ@ﬁé%é?ﬁﬁ*&%&n&ﬂ'ﬁﬁé‘ 43% é{ﬁﬁé
prevent m Haniteer & fokied bf pSlypropsicne of Bdopslfiien Beof, L he menbrane haVI ng a

| ami nate structure conprising an outer layer (101) of a material through
whi ch the nmenbrane is wel ded to the surface of the first chanber, and a
mechani sm £27) o abI .to lE{haceé‘; .he_nmenbrane. firomthe first d| sp03|t|on

to a setonft-di sp aqording o any one At claims 14100, charactemsedp) o
to be m xeglat eWattied ni’dteﬁﬂ%&rpﬁ@& poty@loroiftiorbén %ﬂ&ﬂe b TR G bRl by Of

t he menbrane contains a barriéer material conprisi
pol ychl or of30il) bfthedaninpteatructure md:thpbﬂlpdunmmmmture inullydeis aylhyed¢D@1 )adfla0r | de

or a copol r t hereqf. or a si |de n the puter layer of the
menbr ane I’E%@E‘altﬁ’é CXHPP d’é’ W‘%@'ﬁ" r?ﬁ'é‘F {omepated optecons afer
layer is Whlk@SHordtfak éb&?ﬂei/ rred of materials which provide a weld
j oi nt therebgﬁﬁeen m?sz‘ﬂqﬁs 0 trength which enables the menbrane to be.
broughto to t he second di sp05|t|on by peeling of the nenbrane off the first
chanmber ang, furthe tein mechgni sm

92 u c{mé’\gawelry devxce accorcﬁné ?o cllagn 21 when appendant to any one of claims

15 to 19, characterised in that the polyester layer spaces the barrier layer from the outer

layer.

15 23, A drug delivery'.device acdbrding to claim 21 or 22, characterised in that the
polyester layer is a first polyester layer and that the laminate structure includes a second
layer of polyester, for example polyethylene terephthalate, which is mounted to the major
surface of the barrier layer oppdSite to that to which the- first polyester layer is mounted. |

‘2 24, A drug delivery device according to any one of claims 13 to 20; characterisedin
that the silicon oxide includes a supporting matrix material.

25. A drug delivery device according to claim 24, characterised in that the matrix
material is formed of polyethylene terephthalate.

26. A drug delivery deviée according to any one of claims 13 to 20, 24 or 25,
characterised in that the silicon oxide is silicon dioxide.

27. A drug delivery device according to any one of claims 13 to 26, characterised in
30 that the device is a two-chamber automatic injector. |

\
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adapted in use to cause the rrenb edfromthefirst
di sposition to the second di sp05| mﬂ" ur lliwg of the nenbrane off the
first charw rug IvVersy @evice accor (Plg Eﬁ im1,
characterise |n hat t he outer Iayer |s ornmed of a pol yet hyl'ene Ibased
pol ymer or a cellul ose based pol yner and?#hat at |east the surface of the
first chanber is forned of polypropylene or a copolymer thereof or of a
pol yet hyl ene based pol yner. A drug deli veri/ devi ce

accordi ng 2& cl aVse of p@y@ﬂ@mﬁn@@mlmq o cqmb'rmntbmoﬁy@ yviriylidene ellafideine

oo T s GlnGuBaNE RRRLG ARG SO BFthe bR R Sha iRl Pl ] Poe O
21 4. osmomn m a druﬁ deliveéty devick on/deliovtycst aad‘rﬁg 'E:dingl s ng sin@ aGhBitikef Frstand

char act erlsed |n hat the outer layer is fornmed o of pol yet hyl ene

wi t h et hyl seaend substangesstugh that thermemhrang pastitions ayphirtof chpnbgﬂslﬁ%lﬂé})mdle but yl
A G ug el Seytewigh respechely iitivg Yot 8d RoBa yiilRbeel ekl 3¢ ENise.ds apiuated

outer layer is fornmed of polypr opyl ene or a blend of pol ypr opyl ene and
butyl acrylate
29. A drug delivery device for delivery of a drug comprising a mixture of first and

second substances, the device having a first chamber (24) for housing the first substance, a
second chamber (30) for housing the second substance and a membrane (28) which on

10  application of a prédetermined'condition thereto is movable from a first disposition in
which it partitions the first and second chambers to prevent mixture of the first and second
substances to a second disposition in which it enables the first and second substances to be
mixed, wherein in the first disposition an outer surface of the membrane is welded to a
surface of the first chamber characterised in that at least the surface of the first chamber to

15 which the outer surface of the membrane is welded is presented by a polyethylene based

polymer. .

30. A drugdelivery device according to claim 29, characterised in that the first
chamber is formed substantially exclusively of the polyethylene based polymer.
"20
- 31 A drug delivery device according to claim 29 or 30, characterised in that the
polyethylene based polymer is polyethylene.

32 A drug delivery device 'according to claim 31, characterised .in.that the
25 polyethylene is high density polyethylene. |

33. A drug delivery device according to any one of claims 29 to 32, characterised in

that the membrarie is of a laminate structure with the outer surface of the membrane being

presented by an outer welding layer (101) and that the outer welding layer is formed from a
30  polyethylene or cellulose based polymer. |
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and that* at l-east the surface of is formed of
pol ypropyl ene or a copol yner therlgmli““ﬂ““ nnﬁ“ A drug delivery
devi ce acceygleghsei0 any one ch'aracter i sed i

barrier material conprises polychlorotri fﬁgor oet hyl ene and forns a garrl er
| ayer (301) of the laminate structure and“that the |aminate structure
includes a layer (201) of a polyester material, for exanple polyethylene

t er epht haI e, whjch is poun onto gne of t he maj or surfaces of the
barri er %&r A’ Sehvery &e"“’%"&?{ﬁ’éﬂ&i@l clayim 33.sharasterised in @ah@etlemmaw m

Che’ out Z?t SR bf b b AulEg s Boencl Yffer RAG Horrelfor Pl il o b T

6 or 7, chdirstcindrsecmmt substaheds. t he pol yester Iayer is a first polyester
| ayer and that the | am nate structure includes a second |ayer of polyester,

for exanpl e polyethyl ene terephthal ate, which is rmunt ed to the mjor

Tayer 14 matnt ed A OhfY cEY SRR RCAIAG S Hin 14 RtaEipriseTinbarthe Barls  any
one of cl ainkerialiconipriséd'alaatnitin, p6l§chlordtifliofdethyddre &%o@&lyﬂﬁ‘er'tﬁlﬁ-é&des a

supporting matrix materi al .
polyvinylidene chloride or a copolymer thereof or a silicon oxide.

36. A drug delivery device according to any one of the claims 29 to 35, characterised

- 10 in that the device is a two-chamber automatic injector.

37. A chamber (24) for a drug delivery device which is for del_ivé.ry of a drug
comprising a mixture of first and second substances and which in an assembled non-
activated state will include the chamber as a first chamber for housmg the first substance,
15 second chamber (30) for housing the second substance and a membrane (28) welded across
the first chamber to_pa.mnon the first:chamber from the second chamber and thereby
prevent mixture of the first and second substances until the devicc is acnvated characterised
in that the surface of the first chamber to which the membrane is welded in the assembled
non-activated state of the device is presented by a polyethylene based polymer.
20 .
38. A chamber according to claim 37, characterised in that the chamber is formed
substantially exclusively of the polyethylene based polymer.

39. A chamber according to claim 37 or 38, characterised in that the polyethylene
25 based polymer is polyethylene. |

40. A chamber according to claim 39, characterised in that the polyethylene is gh
density polyethylene.

0 41. Use of a polyethylene based polymer in the manufacture of a first chamber (24) of
adrug delive;_'y device which is for delivery of a drug comprising a mixture of first and
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10. A drug delivery de claim 9 characterised in
that the matrix material is forrr‘qmmmﬁmllg“m”me terepht hal ate. - 11.

A drug delw(fysmﬂ(:w ce according ®#0 anyr orve of elainms 1t EQFIIOH)IS
characterised in that the silicon oxide silicon d|0X|de 1

A drug delivery device according to claifm2 or 3, characterised in that the
first chanber is forned substantially exclusively of the poI yet hyl ene based

P ceodi ng tPaidaubsancss sod SRaLfcifes 18 eei Bambir B bpusins DecBerabsgce s
aut omati ¢ deBkféiimber (30) for housing the second substance and a membrane (28) movable on
application of a predetermined condition thereto from a first disposition in which it is
. welded across the first chamber to partition the first chamber from the second chamber and
s thereby prevent mixture of the first and second substances to 2 second disposition in which

it enables the first and second substances to be mixed for delivery of the drug by the device.

42, Use according to claim 41, characterised in that the polyethylene based material is
polyethylene. ' |

10
43, Use according to cla.lm 42, cha.ractensed in that the polyethylene is high density
-polyethylene '

———— e
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