8/075033 A1 I AT OO 0 A

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | [.

) /IO O T O OO O

International Bureau

(43) International Publication Date
26 June 2008 (26.06.2008)

(10) International Publication Number

WO 2008/075033 Al

(51) International Patent Classification:
A6IM 5/20 (2006.01) A6IM 5/32 (2006.01)

(21) International Application Number:
PCT/GB2007/004870

(22) International Filing Date:
18 December 2007 (18.12.2007)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
0625169.8 18 December 2006 (18.12.2006) GB

(71) Applicant (for all designated States except US): THE
MEDICAL HOUSE PLC [GB/GB]; 199 Newhall Road,
Sheffield S9 2QJ (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): STAMP, Kevin
[GB/GB]; 57 Greenhead Gardens, Chapeltown, Sheffield
S35 1AR (GB). CLEATHERO, Ian, Charles [GB/GB];
46 Heather Crescent, Melton Mowbray, Leicestershire
LE13 OFP (GB).

(74) Agent: STAINTHORPE, Vanessa, Juliet; Harrison God-
dard Foote, Fountain Precinct, Balm Green, Sheffield S1
2JA (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
of inventorship (Rule 4.17(iv))

Published:
with international search report

[Continued on next page]

(54) Title: IMPROVED AUTOINJECTOR

j o b

(57) Abstract: An autoinjector comprising an outer housing in which can be mounted a syringe for holding a volume of medica-
& ment, the syringe for holding medicament having a needle at one end thereof, a syringe holder for supporting the syringe in an axial
& position relative to the outer housing, and an intermediate housing at least part of which is located within said outer housing, char-
acterised in that said intermediate housing is provided with a blocking means capable of abutting the syringe or the syringe holder
so as to be capable of preventing forward axial movement of the syringe when a forward axial force is applied to said needle be-
fore actuation of the autoinjector to deliver an injection, but incapable of preventing forward axial movement of the syringe during

actuation of the autoinjector to deliver an injection.



WO 2008/075033 A1 | DA 000 0000000 00

—  with amended claims



10

15

20

25

30

35

WO 2008/075033 PCT/GB2007/004870

IMPROVED AUTOINJECTOR

This invention relates to the field of autoinjectors for the administration of liquid

medication, for example, interferon.
BACKGROUND

An autoinjector is an automatic injection device designed to facilitate delivery of a dose
of medicament to a patient through a hypodermic needle, the injection usually being
administered by the patient themselves. An autoinjector works, for example, by
delivering an injection automatically upon actuation by the patient pressing a button,
moving a lever or part of a housing etc. This is in contrast to a conventional manual
syringe where the patient themselves needs to directly depress a plunger into a barrel
containing medicament in order to effect the injection. The terms “autoinjector” and

“injection device” are used interchangeably in the following description.

One typical known autoinjector is described in WO00/09186 (Medi-Ject Corporation) for
“Needle assisted jet injector” and this document gives a useful summary of other prior

art devices.

Another autoinjector is described in our co-pending international patent application,
published under number WO 2005/070481. Some of the reference numerals in the
present application correspond with the equivalent components in the device described
in WO 2005/070481. This device requires that the needle is moved axially so that it can
appear beyond the end of the nozzle for the duration of the injection, after which the
needlie retracts automatically, so that it is never in sight of the user. The device also
requires that the plunger is moved axially so that medicament is ejected. The overall
complexity of the autoinjector is significantly reduced by both of these requirements
being effected by one component, namely an inner housing and the device has the
significant advantage that it can be built around a conventional or standard syringe

presentation.

The injection device of WO 2005/070481 is designed to be used in conjunction with a
standard drug presentation e.g. a syringe comprising a needle, barrel preloaded with

CONFIRMATION COPY
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medicament and é plunger. The present invention is relevant to any injection device for
use in conjunction with a syringe (whether preloaded or not and whether single-use or
reusable), not only the device described in WO 2005/070481.

In the known device described in our co-pending patent application no WO
2005/070481, the syringe is supported within the injection device by a barrel or syringe
holder 9. The syringe holder is sometimes referred to as a “syringe support means”.
The syringe holder 9 comprises an elongate housing which closely surrounds the glass
barrel of the syringe. An improved syringe holder is described in our co-pending UK
patent application number 0620163.6 filed 12 October 2006. During delivery of an
injection, the syringe holder and syringe contained therein are moveable along an axial
path, substantially parallel with the longitudinal axis of the autoinjector.

A potential problem arises when the needle cover of an autoinjector is removed, in
preparation for delivering an injection. An autoinjector is usually supplied to the patient
with the needle of the syringe embedded in a rubber or other elastomeric sheath. The
rubber sheath is in turn closely surrounded by a rigid needle cover which protects the
needle from damage. Both the rubber sheath and rigid needle cover need to be
removed before an injection can be delivered. Actuation of the autoinjector to deliver an
injection occurs by actuating the main energy source (usually a spring) of the
autoinjector. Prior to that, removal of the rubber sheath and rigid needle cover is usually
achieved by bfoviding some kind of grihping:means on the interior of the autoinjecto:r's
end-cap, so that when the patient pulls the end-cap off the device, the rubber sheath and
rigid needle cover are simultaneously removed with the end-cap. In a device such as
that described in WO 2005/070481, even when ready to deliver an injection, the
unsheathed needle is not exposed to the patient because it is located wholly within the

autoinjector’s housing.

As the rubber sheath is pulled from the needle, the needle is subjected to a forward axial
force which in turn pulls the syringe (to which the needle is attached), moving it slightly
axially forward. When the needle comes free of the rubber sheath, the forward axial

- force is suddenly removed and the needle and syringe can “bounce back” against other

internal components of the autoinjector to its original axial position.

It is therefore an object of the present invention to provide an improved autoinjector

which seeks to alleviate the above-described problems.
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SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided an autoinjector comprising

an outer housing in which can be mounted a syringe for holding a volume of
medicament, the syringe for holding medicament having a needle at one end thereof,

a syringe holder for supporting the syringe in an axial position relative o the outer
housing, and

an intermediate housing at least part of which is located within said outer housing
and said syringe holder,
characterised in that said intermediate housing is provided with a blocking means
capable of abutting the syringe or the syringe holder so as to be capable of preventing
forward axial movement of the syringe when a forward axial force is applied to said
needle before actuation of the autoinjector to deliver an injection, but incapable of
preventing forward axial movement of the syringe during actuation of the autoinjector to

deliver an injection.

Preferably the blocking means are capable of abutting the forwardmost part of the
syringe or the syringe holder and/or said blocking means are moveable between a first
blocking position in which said blocking means abut the syringe or syringe holder so as
to block their axial path and a second, non-blocking position in which said blocking
means do not block the axial path of the syﬁnge or syringe holder. _ |

in one embodiment, said blocking means are movable from said first position to said
second position upon removal of a needle cover from said needle and/or removal of an
end cap from the front end of the autoinjector. This automatic movement has the
advantage of not requiring any positive additional action by the user, other than the
normal removal of the autoinjector’s end cap.

Preferably said blocking means comprise one or more radially-flexible fingers which are
radially flexible substantially into and out of the axial path of said syringe or syringe
holder.

In one embodiment, in said blocking position, the radially-flexible fingers are flexed

inwardly by means of an interference fit with said outer housing and, in said non-blocking



10

15

20

25

30

35

WO 2008/075033 PCT/GB2007/004870

4
position, the radially-flexible fingers are flexed outwardly so as to locate in a recess or
aperture in said outer housing.

In another embodiment, in said blocking position, the radially-flexible fingers are flexed
inwardly by means of an interference fit with said end cap or said needle cover and, in
said non-blocking position, the radially-flexible fingers are flexed outwardly so as to
locate in a recess or aperture in said end cap or needle cover.

According to a second aspect of the invention, there is provided an autoinjector
comprising

an outer housing in which can be mounted a syringe for holding a volume of
medicament, the syringe for holding medicament having a needle at one end thereof,

a syringe holder for supporting the syringe in an axial position relative to the outer
housing, and

an inner housing at least part of which is intermediate said outer housing and
said syringe holder,
characterised in that one of said inner housing and syringe holder is provided with a
gripping means for gripping the other of said inner housing and syringe holder so as to
be capable of substantially preventing forward axial movement of the syringe when a
forward axial force is applied to said needle, but incapable of preventing forward axial
movement of the syringe during actuation of the autoinjector to deliver an injection.

Preferably, the autoinjector is a single-use autoinjector. The simple construction of the
autoinjector makes it very appropriate for applications such as emergency use for
injecting a large population to control a pandemic, where a large number of cost-
effective disposable autoinjectors are required. A single-use autoinjector also provides
a very convenient means for patients to administer their own injections, even if lacking in
dexterity and/or experience.

Typically, the autoinjector contains an energy source, for example a spring, for moving
said plunger axially in the barrel to deliver an injection in less than 30 seconds.

Preferably, the syringe is axially moveable in said housing and is biased so that the
needle is normally wholly inside said housing, wherein before injection the syringe is
movable axially so as to move at least a part of said needle out of the housing and
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wherein after injection, the syringe is able to retract in order to retract said part of said
needle into the housing. The concealment of the needie both before and after injection
makes the autoinjector particularly suitable where the patient has any aversion to
injection by needle. Concealment of the needle both before and after injection also

eliminates the risk of needle-stick injury.
Further features of the invention are defined in the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will now be more particularly described,
by way of example only, with reference to the accompanying drawings in which:

Figure 1 (PRIOR ART) is a perspective view, partly in cross-section of the front end of a

known autoinjector;

Figure 2 is a side view, partly in cross-section of the front end of an autoinjector
according to a first embodiment of the invention;

Figure 3 is a perspective view of the modified inner housing of an autoinjector according
to a second embodiment of the invention;

Figure 4 shows how the inner housing of Fig. 3 grips a syringe holder to prevent axial
movement of the syringe holder and syringe contained therein;

Figure 5 is a partial cross sectional view of an autoinjector according to a third
embodiment of the invention, wherein a flexible lever is urged radially inwards preventing
axial movement of the syringe holder and syringe contained therein;

Figure 6 is a partial cross sectional view of the autoinjector of Fig. 5, wherein the endcap
has been removed and the flexible lever is in a relaxed state;

Figure 7 is a partial cross sectional view of an autoinjector according to a fourth
embadiment of the invention, wherein a flexible lever is urged radially inwards preventing
axial movement of the syringe holder and syringe contained therein; and
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Figure 8 is a partial cross sectional view of the autoinjector of Fig. 7, wherein the lever is
in relaxed state following the forward movement of the outer housing.

DETAILED DESCRIPTION

Throughout the description and claims of this specification, the words “comprise” and
“contain” and variations of the words, for example “comprising” and “comprises”, means
“including but not limited to”, and is not intended to (and does not) exclude other

components, integers or steps.

Throughout the description and claims of this specification, the singular encompasses
the plural unless the context otherwise requires. In particular, where the indefinite article
is used, the specification is to. be understood as contemplating plurality as well as
singularity, unless the context requires otherwise.

Throughout the following description, reference to a “forward” direction means the
direction which is towards the patient when the injection device is in use. The “forward”
end of the injection device is the end nearest the patient’s skin when the device is in use.
Similarly, reference to a “rearward” direction means the direction which is away from the
patient and the “rearward” end of the device is the end furthest from the patient’s skin
when the injection device is in use.

Features, integers, characteristics or groups described in conjunction with a particular
aspect, embodiment or example of the invention are to be understood to be applicable to
any other aspect, embodiment or example described herein unless incompatible

therewith.

Referring to Figure 1 (PRIOR ART), the autoinjector has an outer housing in which is
contained a syringe comprising a barrel containing medicament and a needle 1 at the
front end thereof. The needle 1 is embedded in a rubber moulding 2 which, in turn, is
closely surrounded by a rigid, preferably nylon, needle cover 3. An endcap 4 protects all
of these components and is attached to the front end of the autoinjector’s outer housing.

The endcap, needle cover and rubber moulding are used to protect the needle end of
the autoinjector during transit, storage and before use to deliver an injection. The
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endcap 4 has the further advantage of preventing accidental or unintended activation of
the autoinjector, as it is not possible to fire the autoinjector with the endcap 4 in place.

The needle cover and rubber moulding are firmly fixed on the needle 1 and it is difficult,
if not impossible, for a patient to pull them from the needle using his/her fingers alone
because of their position inside the nozzle of the autoinjecfor. The outer endcap 4 is
provided not only to improve the aesthetic appearance of the injection device, before
use, but also serves the function of facilitating the removal of the nylon sheath and

rubber moulding.

The endcap 4 is releasably retained on the front end of the injection device. When it is
desired to remove the endcap 4 from the device, the patient grips the endcap and pulls
axially in the direction indicated by the arrow. In the illustrated example, tabs 5 are
urged against the rear of the needle cover 3 and sufficient force can be applied thereby
o disengage the needle 1 from the rubber moulding 2. In this way, the entire moulding
2, needle cover 3 and endcap 4 can be removed from the autoinjector and discarded, so
that the autoinjector is then ready to use. Other variants of the same principle are also
known.

As mentioned above, a problem is that as the rubber moulding is pulled from the needle,
the needle is subjected to an axial force which in turn pulls the syringe (to which the
needle is attached) axially forward. When the needle comes free of the rubber sheath,
the forward -axial force is suddenly removed and the barrel of the syringe can “bounce

back” against other internal components of the autoinjector.

The barrel of a syringe is usually glass, since glass has the most favourable storage
properties for many drugs. However, glass is notoriously fragile and there is a risk of
damage or breakage of the syringe if the forces to which the syringe is subjected are not
properly controlled. The applicant has recognised that there is a risk of breakage
caused by the “bounce back” described above. Syringe barrels made of materials other
than glass, for example polyethylene or cyclic olefin polymers are less brittle when
subjected to normal forces during injection, but still would benefit from the invention

described herein.

The risk of the syringe breaking is not only inconvenient and costly but is also potentially
dangerous. If breakage occurs, it is possible that glass fragments and/or the needle
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may become detached and exit the front of the device causing injury. Furthermore,
there is the risk that the remaining medicament will leak or be ejected from the device in
an uncontrolled manner, potentially delivering the wrong dose into the patient, or causing

injury e.g. if the medicament contacts the patient’s skin or eyes.

One embodiment of the invention is illustrated in Figure 2. The front housing 6 of the
autoinjector is provided with gripping means in the form of one or more flexible fingers 7.
These fingers are initially forced radially-outwardly by the presence of the needle cover
3. However, as soon a gap is created behind the needle cover 3 as it begins to be
pulled axially from the needle 1, the fingers 7 flex radially-inwardly so as grip and to
prevent the front of the barrel 8 and/or syringe support means moving axially forward

foo.

However, the flexible fingers 7 are relatively weak and are not resilient enough to resist
the significantly stronger forward axial force supplied by the autoinjector's main energy
source (usually a spring). When the autoinjedtor is actuated for delivery of an injection,
the rapidly forward moving barrel 8 and/or syringe support means forces the fingers 7
radially-outwardly, out of their path. Tapering of the abutting surfaces of the fingers 7
and barrel may facilitate this.

A second embodiment of the invention is illustrated in Figure 3. Figure 3 shows a
modified inner housing 9 for an autoinjector of the type described in, for example, WO
2005/070481. The inner housing 9 is provided with gripping means in the form of one or
more barbed hooks 10 at the front end thereof. Figure 3 shows an inner housing 9
having a generally square cross-sectional shape, but as illustrated in Figure 4 an inner
housing of generally circular cross-sectional shape (as in WO 2005/070481) may equally
be provided with hooks 10. As shown in Figure 4, the hooks 10 are designed to grip the
finger flange of a syringe barrel and/or to grip the flange seat 11 of a syringe holder of
the type described in, for example, WO 2005/070481.

As with the flexible fingers of the first embodiment, the hooks 10 are strong enough to
substantially prevent forward axial movement of the barrel and/or syringe holder caused
by pulling the rubber moulding from the needle. However, the hooks 10 are not strong
enough to resist the axial force supplied by the autoinjector's main energy source.
When the autoinjector is actuated for delivery of an injection, the inner housing 9 moves
rapidly forwards together with the syringe holder and therefore hooks 10 do not affect
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9
the actuation of the device to deliver an injection. In any case, the hooks 10 are
relatively weak and capable of being forced radially-outwardly, out of the axial path of the
syringe holder.

In the embodiments illustrated in Figures 3 and 4, the gripping means (hooks 10) are
located on the inner housing and grip the flange seat of the syringe holder and/or finger
flange of the barrel. Alternatively, the gripping means could be located on the flange
seat of the syringe holder so as to grip a part of the inner housing.

A further embodiment is illustrated in Figures 5 and 6. Figure 5 shows an intermediate
housing which, in this case, is the front housing 6 of the device. At least part of the front
housing 6 is located within an outer housing 24 and preferably intermediate the outer
housing 24 and syringe holder 20. At least one radially-flexible lever 6a is attached to or
is part of the front housing providing blocking means which will be described in more

detail below,

In the specific embodiment of Figure 5, the intermediate housing comprises the front
housing 6, although it should be noted that the blocking means (e.g. lever 6a) described
in connection with Figures 5 and 6 may alternatively be attached to a rear housing of the
device. The lever 6a is radially-flexible such that when the endcap 4 is in place on the
front end of the outer housing 24, the lever 6a is urged radially inwards into the axial
path of the syringe holder 20 by interference with a rib 4a projecting radially inwards
from the endcap 4. Thus, when the endcap 4 is in place, the front end of syringe holder
20 abuts the lever 6a, preventing forward axial movement of the syringe holder 6a and
syringe contained therein. It is preferred that the lever 6a normally abuts the front end of
the syringe holder 20, although it is envisaged that a small gap may be present.
However, such a gap is less desirable and should be minimised.

When the patient is ready to use the autoinjector, he pulls the endcap 4 off the device
axially forwards. Simultaneously, the needle cover (not illustrated) is pulled from the
needle. Once the needle cover is clear of the needle (and the point at which
‘bounceback” might occur when forward axial force on the needle is suddenly released
has passed), the rib 4a passes over the lever 6a and eventually clears it such that the
lever 6a is no longer urged radially inwards and is free to spring radially out of the axial
path of the syringe holder 20 as shown in Figure 6. The communicating surfaces of the
rib 4a and the lever 6a may be tapered to facilitate smooth movement therebetween.
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Figure 6 shows the lever 6a in a relaxed position following the removal of the endcap 4.
Once the endcap 4 is completely removed, the syringe holder 20 is free to move axially

forward when the device is actuated to deliver an injection.

A further embodiment is illustrated in Figures 7 and 8. Figure 7 discloses an alternative
mechanism for preventing undesired forward axial movement of the syringe holder 20.
In the specific embodiment of Figure 7, blocking means are provided in the form of at
least one lever 23 attached to the rear housing 22, wherein the rear housing 22 is an
intermediate housing according to the definition above. The lever 23 comprises two
sections; a radially flexible first section 23a extending from the rear housing 22
substantially parallel the longitudinal axis of the device, and a preferably non-resilient
second section 23b projecting radially outwards, substantially perpendicular to the first
section 23a.

Prior to actuating the device to deliver an injection, as shown in Figure 7, the second
section 23b abuts an inner surface of the outer housing 24 urging the lever 23 radially
inwards into the axial path of the syringe holder 20. When flexed inwards, the presence
of the lever 23 prevents forward axial movement of the syringe holder 20 and syringe.
Therefore, when the endcap and needie sheath are removed from the front of the

device, “bounceback” of the syringe holder and/or syringe is prevented.

Upon actuating the device to deliver an injection, forward movement of the outer housing
24 relative to the rear housing 22 causes the second section 23b fo move into an
aperture 24a in the outer housing 24 when the two become aligned transverse the
longitudinal axis. Alternatively, the outer housing 24 may have a recess into which the

. second section 23b can move into. The communicating surfaces of the lever 23 and

outer housing 24 may be tapered to facilitate easy movement of the lever 23 into the
aperture 24a. Movement of the second section 23b into the aperture 24a causes the
lever 23 to flex radially outwards, out of the axial path of the syringe holder 20. Figure 8
shows the lever 23 in a relaxed state, with the second section 23b aligned with the
aperture 24a transverse the longitudinal axis of the device. In the relaxed state, the
syringe holder 20 and syringe are free to move axially forward upon actuation of the
device.

The reader's attention is directed to all papers and documents which are filed
concurrently with or previous to this specification in connection with this application and
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which .are open to public inspection with this specification, and the contents of all such
papers and documents are incorporated herein by reference. )

All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so disclosed,
may be combined in any combination, except combinations where at least some of such

features and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, abstract
and drawings), may be replaced by alternative features serving the same, equivalent or .
similar purpose, unless expressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only of a generic series of equivalent

or similar features.

The invention is not restricted to the details of any foregoing embodiments. The
invention extends to any novel one, or any novel combination, of the features disclosed
in this specification (including any accompanying claims, abstract and drawings), or to
any novel one, or any novel combination, of the steps of any method or process so

disclosed.
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CLAIMS

1. An autoinjector comprising

an outer housing in which can be mounted a syringe for holding a volume of
medicament, the syringe for holding medicament having a needle at one end thereof,

a syringe holder for supporting the syringe in an axial position relative to the outer
housing, and

an intermediate housing at least part of which is located within said outer
housing, t
characterised in that said intermediate housing is provided with a blocking means
capable of abutting the syringe or the syringe holder so as to be capable of preventing
forward axial movement of the syringe when a forward axial force is applied to said
needle before actuation of the autoinjector to deliver an injection, but incapable of
preventing forward axial movement of the syringe during actuation of the autoinjector to

deliver an injection.

2. An autoinjector as claimed in claim 1 wherein said blocking means are capable of
abutting the forwardmost part of the syringe or the syringe holder.

3. An autoinjector as claimed in claim 1 or claim 2 wherein said blocking means are
moveable between a first blocking position in which said blocking means abut the
syringe or syringe holder so as to block their axial path and a second, non-blocking
position in which said blocking means do not block the axial path of the syringe or
syringe holder.

4. An autoinjector as claimed in claim 3 wherein said blocking means are movable
from said first position to said second position upon removal of a needle cover from said
needle and/or removal of an end cap from the front end of the autoinjector.

5. The autoinjector of any of the preceding claims wherein said blocking means

comprise one or more radially-flexible fingers.

6. The autoinjector of claim 5 wherein said radially-flexible fingers are radially
flexible substantially into and out of the axial path of said syringe or syringe holder.
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7. The autoinjector of claim 5 or claim 6 wherein, in said blocking position, the
radially-flexible fingers are flexed inwardly by means of an interference fit with said outer

housing.

8. ' The autoinjector of claim 7 wherein, in said non-blocking position, the radially-
flexible fingers are flexed outwardly so as to locate in a recess or aperture in said outer

housing.

9. The autoinjector of any of claims 3-6 wherein, in said blocking position, the
radially-flexible fingers are flexed inwardly by means of an interference fit with said end

cap or said needle cover.

10. The autoinjector of claim 9 wherein, in said non-blocking position, the radially-
flexible fingers are flexed outwardly so as to locate in a recess or aperture in said end

cap or needle cover.

11. The autoinjector of any of the preceding claims wherein said intermediate

housing is a front housing of the autoinjector.

12. The autoinjector of any of claims 1-10 wherein said intermediate housing is a

rear housing of the autoinjector.

13.  An autoinjector comprising

an outer housing in which can be mounted a syringe for holding a volume of
medicament, the syringe for holding medicament having a needle at one end thereof,

a syringe holder for supporting the syringe in an axial position relative to the outer
housing, and

an inner housing at least part of which is intermediate said outer housing and
said syringe holder,
characterised in that one of said inner housing and syringe holder is provided with a
gripping means for gripping the other of said inner housing and syringe holder so as to
be capable of substantially preventing forward axial movement of the syringe when a
forward axial force is applied to said needle, but incapable of preventing forward axial

movement of the syringe during actuation of the autoinjector to deliver an injection.

14. The autoinjector of claim 13 wherein said gripping means are releasable.
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15. The autoinjector of claim 13 or claim 14 wherein said gripping means are capable
of gripping a finger flange of the syringe.

16.  The autoinjector of claim 13 or claim 14 wherein said gripping means are capable

of gripping said syringe holder.

17. The autoinjector of any of claims 13-16 wherein said gripping means comprises

one or more radially flexible hooks.

18. The autoinjector of claim 13 wherein said gripping means are capable of gripping
a front part of the syringe and/or syringe holder.

19. The autoinjector of claim 18 wherein said gripping means comprise one or more
radially-flexible fingers.

20.  An autoinjector as claimed in any of the preceding claims wherein said forward
axial force is a pulling force on said needle.

21. The autoinjector of any of the preceding claims wherein said autoinjector is a

single-use autoinjector.

22. The autoinjector of any of the preceding claims further comprising an energy
source capable of delivering an injection from the syringe in less than 30 seconds.

23. The autoinjector of any of the preceding claims wherein the syringe is axially
moveable in said housing and is biased so that the needle is normally wholly inside said
housing, wherein before injection the syringe is movable axially so as to move at least a
part of said needle out of the housing and wherein after injection, the syringe is able to
retract in order to retract said part of said needle into the housing.

24. The autoinjector of claim 22 or claim 23 wherein the inner housing is moveable

by said energy source between three positions, namely



10

15

20

25

WO 2008/075033 PCT/GB2007/004870

15

a first position in which the inner housing is in communication with the
barrel of the syringe such that, in use, the barrel is movable axially so as to move at
least part of said needle out of the outer housing;

a second position in which the inner housing is in communication with a
plunger of the syringe but not the barrel such that, in use, said plunger is movable axially
into said barrel so as to expel medicament through the needle; and

a third position in which the inner housing is in communication with neither
the plunger nor the barrel such that, in use, the plunger and barrel are able to retract in
order to retract the needle into the outer housing.

25. The autoinjector of any of the preceding claims wherein said inner housing is a

unitary component.

26. The autoinjector of any of the preceding claims wherein said syringe holder is
generally cylindrical and of a diameter less than the diameter of the finger flange of the
syringe so that the syringe support means is suitably sized to closely surround the barrel
of the syringe, in use.

27 The autoinjector as claimed in any of the preceding claims, in which is mounted a
syringe for holding a volume of medicament, the syringe having a needle at one end
thereof.

28. The autoinjector substantially as described herein with reference to and as
illustrated in any appropriate combination of Figures 2-8.
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AMENDED CLAIMS
received by the International Bureau on 01 May 2008 (01.05.2008)

1. An autoinjector comprising

an outer housing in which can be mounted a syringe for holding a volume of
medicament, the syringe for holding medicament having a needle at one end thereof, |

a syringe holder for supporting the syringe in an axial position relative to the outer
housing, and

an intermediate housing at least part of which is located within said outer
housing,

the syringe being moveable along an axial path relative to the outer housing upon
actuation of the autoinjector to deliver an injection,
characterised in that said intermediate housing is provided with a blocking means
capable of abutting the syringe or the syringe holder so as to be capable of preventing
forward axial movement of the syringe when a forward axial force is applied to said
needle before actuation of the autoinjector to deliver an injection, but incapable of
preventing forward axial movement of the syringe during actuation of the autoinjector to

deliver an injection.

2. An autoinjector as claimed in claim 1 wherein said blocking means are capable of

abutting the forwardmost part of the syringe or the syringe holder.

3. An autoinjector as claimed in claim 1 or claim 2 wherein said blocking means are
moveable between a first blocking position in which said blocking means abut the
syringe or syringe holder so as to block their axial path and a second, non-blocking
position in which said blocking means do not block the axial path of the syringe or

syringe holder.

4. An autoinjector as claimed in claim 3 wherein said blocking means are movable
from said first position to said second position upon removal of a needle cover from said

needle and/or removal of an end cap from the front end of the autoinjector.

5. The autoinjector of any of the preceding claims wherein said blocking means

comprise one or more radially-flexible fingers.

6. The autoinjector of claim 5 wherein said radially-flexible fingers are radially

flexible substantially into and out of the axial path of said syringe or syringe holder.

AMENDED SHEET (ARTICLE 19)
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