
Injection Device           The present invention relates to injection devices for the dispensing of 5liquids,
and more particularly to automatic injection devices (so called "auto- injectors").        Automatic
injection devices are typically arranged such that when activated by a user, e.g. by pressing a button
etc., an injection is automatically delivered. In order to automatically deliver an injection, such devices
may be arranged to 10automatically advance the needle of a syringe for insertion into the body of a
user, depress the plunger to dispense liquid from the syringe barrel, and retract the needle. It will be
appreciated that automatic injection devices in accordance with the present invention may be used in
conjunction with veterinary applications, as well as applications to the human body, and thus
references herein to the "body" , 15or such like, may refer to the human or animal body.        Certain
issues need to be considered when designing an automatic injection device. Syringes are subject to
strict regulations. In order to gain acceptance, an injection device should be compatible with existing
syringes which have already been granted regulatory approval. This avoids the need to seek further
regulatory 20 approval which would otherwise be required if any modification of the syringe were
required to cooperate with the remainder of the device. The injection device must also comply with
ever increasing regulations aimed at reducing risk of needle stick injuries. Further considerations are
involved in avoiding breakage or damage to the 25syringe incorporated in the device during actuation,
It is often necessary to drive the plunger of the syringe forward with considerable force to ensure that
an intended dose is dispensed, and to force it through the tissues of the body to the desired delivery
depth, particularly when the liquid to be dispensed is relatively viscous, or if it is to be injected to a
greater depth. Forces exerted on the plunger 30 may be transmitted to the syringe body via the
relatively incompressible liquid disposed in the syringe, and may result in breakage or damage to the
syringe, particularly to the syringe barrel, which is often formed of glass. One automatic injection
device is disclosed in GB 2410188. The Applicant has realised that this arrangement suffers from
certain disadvantages. For 35example, this arrangement relies upon the radial tags of an inner
housing engaging  - 2 - with the plunger and barrel, or plunger only, or, to transmit a driving force to
the plunger and barrel, or plunger at the appropriate times during the actuation cycle. This causes
axial movement of the plunger and barrel, or plunger relative to the outer housing during the needle
advancing and dispensing stages respectively. 5These radial tags also engage the inner wall of the
outer housing. As the inner 



housing moves axially within the outer housing, the tags scrape along the inner wall of the outer
housing, creating friction opposing the axial movement of the plunger and/or barrel. This may in turn
mean that a greater force must be exerted to drive the inner housing forward and overcome the
frictional forces generated, especially 10when the liquid to be dispensed is a more viscous liquid.
Further frictional forces may arise in these arrangements in the axial direction as the radial tags slide
out of contact with the plunger and barrel. Another problem which the Applicant has identified may
arise with the arrangement of GB 2410188 relates to the way in whith the radial tags of the inner
15housing engage the rear flange of the syringe barrel to drive it forward. This rear flange is often
referred to as the "finger flange" because, when a manual injection is delivered using a syringe, the
users fingers rest in front of the flange to provide the necessary resistance to allow depression of the
plunger using the thumb. The rear flange is a particularly delicate part of the syringe, which is often
subject to 20manufacturing flaws, and is therefore susceptible to breakage. By driving the barrel
forward by direct contact between the radial tags and the rear flange, a significant risk of breakage
may arise as a result of the large forces which may be required to drive the barrel forward into the skin,
and overcome the frictional resistance to the movement of the radial tags, especially for deeper
injections. 25In practice, this problem is compounded, as the forward radial tags may not abut the rear
flange prior to activation of the device. Some clearance between the finger flange and the tags prior to
activation may be present to introduce tolerance with respect to the axial position of the syringe
relative to the inner and outer housing, and ensure that the flange will abut the radial tags once the
inner housing 30moves forward. Variation in the axial position of the syringe with respect to the inner
and outer housing in devices of the type shown in 0B2410188 may be introduced during manufacture,
or for example, if the device is dropped or held in certain orientations, or due to variations in
atmospheric pressure or the way in which the device is filled with liquid prior to use. Variation may also
arise if the 35device is used in conjunction with different sizes of syringe. It is then necessary to  - 3 -
design the device to accommodate the largest size of syringe which may be used, such that a
significant gap may exist between the radial tags and flanges of a syringe unless it is at the upper end
of the possible size range. Such variation in the axial position of the syringe relative to the housing
may cause variation of the 



5dose delivered, or in extreme cases, the radial tags may even come to rest forward of the finger
flange resulting in failure of the device to operate. Clearance between the finger flange and the tags
may therefore be introduced in an attempt to accommodate any such variation. For example, GB
2447339 discloses modifications of the arrangements in GB2410188 including means to bias the
barrel 10forward of the tags which act on the finger flange to try to ensure that the tags will engage the
finger flange once driven forward. The Applicant has realised that when the radial tags must be driven
forward through the air in a gap between the tags and the flange to engage the finger flange in this
way, a greater driving force must be used to be sufficient to overcome the inertia of the finger flange
and cause it to 15start moving with the inner housing. The stationary syringe finger flange will
experience significant forces upon impact with the radial tags, which will already be moving forward
axially at speed, increasing further the risk of damage to the flange and/or syringe barrel.
Embodiments of the present invention are directed to an improved injection 20device.         There is
disclosed an automatic injection device comprising a syringe, the syringe comprising a needle, a
plunger, and a barrel having a rear flange; wherein the barrel and the rear flange are immobilised in a
syringe housing such that they can be moved within the device by a force applied to the syringe
housing. 25By locating the barrel and rear flange of the syringe in a housing in this way, such that the
barrel and rear flange are immobilised by the housing, driving forces transmitted to the barrel and
flange in use can be more evenly distributed. In particular the force on the plunger necessary to drive it
into the barrel does not need to be borne solely by the flange. Indeed the syringe housing allows force
30exerted on the plunger to be transmitted to and carried by the barrel, bypassing the flange. Since in
use the housing immobilizes the barrel, the syringe housing and  - 4 - barrel are therefore coupled to
one another, and move together as one. The syringe does not move relative to the housing. Preferably
the syringe housing clamps on to the syringe barrel. There is also disclosed an automatic injection
device comprising a syringe, 5the syringe comprising a needle, a plunger, and a barrel having a rear
flange; 



wherein the barrel and the rear flange are immobilised in a syringe housing such that they can be
moved within the device by a force applied to the syringe housing, wherein the syringe housing clamps
on to the syringe barrel. As described above, in conventional arrangements, when the plunger of a
10syringe is driven axially forward to dispense liquid from the barrel in use, considerable forces may
be transmitted to the syringe barrel itself via the relatively incompressible liquid disposed in the barrel.
These problems are compounded when the liquid is relatively viscous and/or if the liquid is to be
injected into a person at a greater depth. In these situations, greater forces are required to expel the
15 liquid from the barrel during dispensing, and force it through the skin into the body. There is
consequently a risk that that the syringe may be damaged or even break, such that the intended dose
of liquid may not be dispensed, at least fully, and that the user may be subjected to undesirable
trauma, for example if they are unsure whether the device has operated, or if the needle fails to retract.
Embodiments of 20the present invention address these problems.        The syringe housing of the
present invention in any of its aspects and embodiments advantageously extends over the rear flange
to protect the flange. As mentioned above, the rear flange of the barrel is one of the most delicate
parts of a syringe, and may be more commonly subject to flaws during manufacture than 25other parts
of the syringe. This part of the syringe is also subjected to some of the greatest forces in use as the
plunger is driven into the barrel. The syringe housing of the present invention reduces the level of
forces experienced by this more delicate part of the syringe, and ensure that no forces are exerted
directly on it in use. The housing may be arranged effectively to isolate the rear flange from axial
30forces applied to the plunger in use.  - 5 -        By reducing the level of forces transmitted to the
syringe barrel, in particular its rear flange in this way, the syringe housing of the present invention
makes it possible to exert greater forces on the plunger in use without modifying or strengthening the
syringe itself. This may allow more viscous liquids to be 5dispensed and/or liquids to be dispensed to a
greater depth in the body. As the housing is clamped on to the syringe body, the syringe housing may
also result in the barrel being placed in compression rather than tension use. This may further reduce
the likelihood of breakage or damage to the barrel, which is commonly made of glass, as glass is
stronger under compression than tension. 10It will be appreciated that the syringe housing provides a
path whereby axial forces may be transmitted to the syringe barrel in a manner which bypasses the
flange. This is counter intuitive, in that it was previously believed that driving the plunger into the barrel
of an automatic injection device must involve pushing against the rear flange in the same manner as
when actuating a conventional manually 15operated device. In preferred embodiments the housing is
arranged such that no axial forces are applied to the rear flange when the plunger is driven into the
barrel in use. Preferably the housing is configured such that when the plunger is driven 



into the barrel in use, no axial force is transmitted to the barrel of the syringe through the rear flange.
20There is also disclosed an automatic injection device comprising a syringe, the syringe comprising a
needle, a plunger, and a barrel having a rear flange; wherein the syringe is received in a housing
configured such that when the plunger is driven into the barrel in use, no axial force is transmitted to
the barrel of the syringe through the rear flange. 25Preferably therefore the barrel and the rear flange
are immobilised in the syringe housing such that they can be moved within the device by a force
applied to the housing, and preferably the syringe housing clamps on to the syringe barrel.         In
accordance with the invention in any of its aspects and embodiments, the housing may be any suitable
arrangement which may immobilise the body of the 30syringe, such that the body will move as a unit
with the housing, and in preferred embodiments clamps around the syringe barrel. For example, the
housing may be in the form of a frame. However, in preferred embodiments the barrel including the  - 6
- rear flange is encased by the housing. In these embodiments, the housing circumferentially
surrounds the barrel including its rear flange, and provides a protective shell for the syringe barrel and
flange. In preferred embodiments the syringe housing extends over the entire 5length of the barrel.
This may further enhance the ability of the housing to distribute forces applied to the syringe body. In
some sets of embodiments the front end of the housing engages over the front shoulder or cone of the
syringe and the rear end of the housing extends behind the rear flange of the barrel. The needle of the
syringe extends beyond the front end of the syringe housing. 10It will be appreciated that the rear
flange of the barrel may act as a stop to prevent axial movement of the housing relative to the barrel in
the forward direction. By extending over the rear flange, the housing may provide a route allowing axial
forces applied e.g. via the plunger, to be transmitted to the barrel body via the housing such that they
bypass the rear flange. In some sets of embodiments of the 15invention, the syringe housing extends
over the end of the rear flange, between the rear flange and the free end of the plunger. The rear end
of the housing may be arranged to hook over i.e. behind the rear flange. The housing may comprise a
rear flange for this purpose.             In some embodiments the interior of the syringe housing
comprises means 20for locating the rear flange of the barrel. For example, such means may comprise
a 



groove or any other suitable formation.        In some preferred embodiments the syringe housing does
not directly contact the rear, i.e. plunger-facing, surface of the rear flange. This may improve isolation
of the flange from forces applied to the plunger. In some sets of 25embodiments the rear end of the
syringe housing extends behind the rear surface of the rear flange, and is axially spaced therefrom.
For example, an air gap may be located between the flange and the end of the housing.        The part
of the plunger which is not disposed in the barrel extends beyond the rear end of the syringe housing.
The syringe housing should be arranged such  30 that it does not interfere with operation of the
plunger in use. In embodiments, the syringe housing only extends axially beyond the rear end of the
barrel a sufficient distance to secure the housing over the rear flange.             The syringe housing
may be formed of any suitable material or materials. The syringe housing should be a rigid to allow
forces to be distributed within the 35body of the housing. In preferred embodiments the syringe
housing is a plastic  - 7 - housing. For example, the housing may be formed of a polymeric material,
e.g. polyethylene. The housing may be injection moulded.        In some sets of embodiments the
interior of the syringe housing comprises means for gripping the barrel of the syringe. In these
embodiments, the syringe 5housing may define a rigid outer shell, and inner gripping means. The
gripping means preferably directly contacts the syringe barrel. In embodiments the gripping means
may comprise compressible material, e.g. arranged between the outer shell of the syringe housing and
the barrel. The compressible material may be a resiliently compressible material, such as synthetic
rubber. This may further reduce 10the risk of damage to the syringe body, damping the effect of any
forces present in the syringe housing, and avoiding damage to the syringe barrel during and after
assembly as a result of contact between the rigid syringe housing and the barrel.        Any
arrangement may be used which results in some gripping of the syringe barrel and/or flange in use.
Any combination of the arrangements described below 15may be used. The gripping means may
extend axially and/or circumferentially between the syringe housing and the barrel. In embodiments,
the gripping means 



is arranged to clamp around the barrel. The gripping means may provide a continuous lining for the
outer shell of the syringe housing, or may be provided in one or more discrete regions. The gripping
means may comprise one or more 20compressible members, which may be in the form of rings, or
elongate members.        In some sets of embodiments the gripping means comprises at least one ring
of compressible material extending around the syringe barrel between the outer shell of the syringe
housing and the barrel. It will be appreciated that more than one such ring may be provided, and rings
may be provided at intervals along the 25length of the barrel. The rings may fully or partially surround
the barrel, and may, for example, be 0-rings. In some embodiments of the invention, the syringe
housing comprises a ring of compressible material in the region of each axial end for this purpose. In
some sets of embodiments the interior surface of the outer shell of the 30syringe housing comprises
locating means for the gripping means. For example, in some embodiments the inner surface
comprises one or more grooves for this purpose. In an exemplary embodiment the inner surface
comprises a ring shaped groove in the region of each axial end for locating the gripping means. In
some embodiments, gripping means is provided between at least one 35axial end of the barrel and the
syringe housing. In preferred embodiments gripping  8 - means is provided between the front surface
of the rear flange of the barrel and the syringe housing. In these embodiments the gripping means is
preferably in the form of a ring, e.g. an 0-ring. This may dampen the effect of any forces exerted on the
rear end of the syringe housing, reducing the level of forces which may be indirectly 5transmitted from
the housing to the rear flange.         In accordance with any of the aspects or embodiments of the
invention, the syringe housing may comprise a viewing window to enable viewing of the plunger within
the syringe barrel. The viewing window may enable the user to view the position of the plunger before
and after actuation of the device. This may enable a 10user to check that a dose of liquid has been
fully dispensed by looking at the position of the plunger in the barrel, and/or the amount of liquid visible
in the barrel. The viewing window preferably extends axially along the syringe housing a distance
sufficient to enable viewing of the plunger in its most fully retracted position expected prior to
dispensing of a dose of liquid, and its most fully extended position 15expected after dispensing of the
dose of liquid. The viewing window preferably extends axially over the full intended distance of travel
of at least the front end of the plunger. 



In some embodiments a rear end of the syringe housing cooperates with the plunger to constrain the
plunger against rotation relative to the syringe barrel as it is 20driven into the syringe barrel in use.
Thus the syringe housing may be arranged to cooperate with the syringe plunger to maintain a
rotational alignment of the plunger relative to the barrel as the plunger is driven into the barrel in use.
This may help resist twisting of the plunger as it is driven into the barrel in use, which may be
particularly advantageous when the syringe is used in conjunction with certain drive 25mechanisms as
described below. In some embodiments the plunger comprises axially extending guide means which
cooperates with the syringe housing to guide movement of the plunger into the barrel. For example
this may be achieved using a pin in slot arrangement or similar. The axially extending guide may be in
the form of a slot or track. 30In embodiments an edge of the opening at the rear of the syringe housing
through which the plunger extends cooperates with the plunger to constrain the plunger against
rotation relative to the syringe barrel. In embodiments the plunger comprises at least one axially
extending guide which cooperates with the edge of the opening at the rear of the syringe housing
through which the plunger extends 35for guiding movement of the plunger into the barrel. The guide
means is preferably  - 9 - an axially extending slot. The edge of the opening may be shaped
appropriately to achieve this. For example, the edge may comprise one or more radially inwardly
directed formations e.g. lugs which cooperate with the guide means of the plunger. In accordance with
the present invention in any of its aspects and 5embodiments, preferably the syringe housing is free
from formations extending radially outwardly from its walls. This may enable the syringe and syringe
housing to move freely in the axial direction during actuation, reducing frictional forces resisting motion
of the syringe housing in use.                The syringe housing may be of any suitable form, and may be
assembled 10with the syringe in any suitable manner. In some embodiments, the syringe housing
comprises first and second sections which are closed around the syringe to provide the housing. In
this manner, the syringe housing may clamp around the syringe barrel as it is closed around the barrel.
In these embodiments, the syringe may be located in position  15 relative to one section of the
housing, and the other section or sections closed around the syringe to secure it in place relative to the
housing. The first and second sections are preferably connected to one another along their opposed
longitudinal edges. The first and second sections may be discrete pieces which are joined to 



20one another. In these embodiments the first and second sections may be arranged to clip together,
and may comprise suitable interlocking formations for this purpose. In other embodiments, the syringe
housing is a single piece housing. In these embodiments, the first and second sections may be
connected to one another via a hinge, preferably a living hinge, along one set of the opposed
longitudinal edges. 25This may enable the sections to be formed as a single piece with the hinge using
an injection moulding technique. The (other) set of opposed edges may be joined together in any
suitable manner, for example by a resilient fit or clip arrangement as described in relation to
embodiments in which the first and second sections are discrete sections. 30in embodiments in which
the syringe housing comprises first and second sections, the sections are preferably matching
sections, and most preferably the housing comprises matching halves.        In embodiments in which
first and second longitudinally extending sections of the housing are closed around the syringe, it is
preferred that any gripping means  - 10 - extends at least in the circumferential direction to facilitate
clamping to the syringe barrel.        In these embodiments in which the syringe housing comprises first
and second sections, the rear end of the sections may be configured appropriately to fit 5around or
over the rear flange, and/or constrain the rotational movement of the plunger as described above.
In some sets of embodiments, the syringe housing may comprise a sleeve which receives the syringe
barrel and a rear end cover which cooperates with the sleeve to retain the syringe in the housing.
10There is also disclosed an automatic injection device comprising a syringe, the syringe comprising a
needle, a plunger, and a barrel having a rear flange; wherein the barrel and the rear flange are
immobilised in a syringe housing such that they can be moved within the device by a force applied to
the syringe housing, wherein the syringe housing comprises a sleeve which receives the syringe barrel
15and a rear end cover which cooperates with the sleeve to retain the syringe in the housing.        It
will be appreciated that the syringe housing may snugly fit around the barrel of the syringe to
immobilise it. As in the earlier aspects and embodiments of the invention, preferably the housing is
configured such that when the plunger is 20driven into the barrel in use, no axial force is transmitted to
the barrel of the syringe 



through the rear flange.        In these further aspects and embodiments of the invention in which the
syringe housing comprises a sleeve and a rear end cover, the sleeve and the rear end cover are
separately formed pieces. In these embodiments, the sleeve is 25preferably a single piece sleeve. The
syringe may then be dropped into the sleeve from the rear end, and the rear end cover located in
place to retain the syringe within the housing. This may facilitate assembly, allowing the front portion of
the device to be assembled before the syringe is inserted. It will be appreciated that the rear end cover
comprises an opening through which the syringe plunger 30extends. Preferably the rear end cover is a
rear end plate. The rear end cover need not cover the entire open area at the end of the sleeve
provided that it at least retains the syringe within the syringe housing once the device is assembled. In
embodiments, the rear end cover is located over the rear flange of the syringe to retain the syringe in
the housing. Thus, the rear end cover is located behind the rear flange. The rear end cover will then be
located between the rear flange and the rear free end of the plunger. 5Preferably the rear end cover is
located at least partially within the rear end of the sleeve.        In embodiments in which the syringe
housing comprises a sleeve and a rear end cover, the rear end of the sleeve preferably comprises
means for locating the rear end cover. For example, such means may comprise a groove or similar, in
the 10same manner as discussed in relation to locating the rear flange of the syringe. The rear end of
the sleeve may comprise resilient means e.g. tabs which deflect to allow the rear end cover to be
inserted into the rear end of the sleeve. The resilient means may then retain the cover in place when
the device is assembled. The sleeve may comprise gripping means or any of the other features
15described above to allow it to snugly engage around the syringe barrel. If gripping means is
provided, it preferably extends at least in the longitudinal direction. In embodiments in which gripping
means are provided, the syringe may need to be pressed home into the syringe housing when
dropped in through the open end of the sleeve. 20In embodiments in which the syringe housing
comprises a sleeve and a rear end cover, the rear end cover may cooperate with the plunger to
constrain the plunger against rotation relative to the syringe barrel. Thus, the rear end cover may act to
rotationally align the syringe plunger relative to the barrel as the plunger is driven into the barrel in use.



25As discussed above, in these embodiments, the rear end cover of the syringe housing defines the
opening through which the plunger extends. Thus, in embodiments the rear end cover is a rear end
plate located over the rear flange of the syringe, and defining an opening through which the plunger
extends. In these embodiments an edge of the opening may cooperate with the plunger to constrain
30the plunger against rotation relative to the syringe barrel as the plunger is driven into the barrel. This
may be achieved in any of the manners discussed more generally above in relation to the syringe
housing. In some embodiments therefore the plunger comprises axially extending guide means which
cooperate with an edge of the opening in the end plate to guide movement of the plunger into the
barrel. In 35embodiments the guide means comprises an axially extending track or slot. This  - 12 -
may cooperate with the edge of the opening in any suitable manner. For example, the edge may
comprise one or more radially inwardly directed formations which cooperate with the guide means of
the plunger. Preferably the end cover is arranged such that it may be fitted over the rear 5end of the
plunger after the plunger has been assembled with the barrel. In these embodiments the opening in
the rear end cover should be of a suitable configuration to enable the cover to be passed over the
plunger, e.g. the plunger rear flange, when suitably aligned therewith. It will be appreciated that in
order for the end cover to cooperate with the 10plunger as described in certain embodiments above to
maintain rotational alignment of the plunger and/or enable the end cover to be fitted over the end of
the plunger, it may be necessary to use a modified plunger, of a configuration designed to cooperate
with the end cover. The syringe "pre-pack" which is subjected to regulatory approval does not include
the plunger, and thus in certain applications 15the plunger which acts on a piston in the syringe barrel
may be inserted into the syringe barrel subsequent to production of the approved pre-pack without the
need to obtain reapproval. Thus, the pre-pack may be supplied without a plunger, allowing subsequent
addition of a plunger, or may be supplied with a plunger which may be replaced with another plunger
prior to use of the syringe. This may allow 20the use of customized plungers, for example which
cooperate with the activation mechanism as described herein. 



In any of its aspects or embodiments, it will be appreciated that the syringe housing forms part of an
injection device for automatically delivering an injection. In embodiments of the invention, the syringe
housing does not form part of the exterior 25of the device. The syringe housing is disposed within an
outer housing of the syringe. The syringe housing is movable relative to the outer housing to advance
or retract the syringe in use. The outer housing may be defined by one or more components. There
may be one or more intermediate components disposed between the outer housing of the device and
the syringe housing. In embodiments, 30the syringe housing is not exposed at any stage during
activation of the device. The syringe housing may comprise features to enable it to be interconnected
with, and interact with other parts of the mechanism of the injection device during dispensing of the
liquid.                In some embodiments the syringe housing may comprise at least one slot 35extending
axially from the rear end of the housing. The slot may cooperate with an  - 13 - overlying part of the
mechanism of the device in use as described below. In some embodiments the slot extends at least 50
%, or at least 75% along the length of the housing from the rear end. In embodiments in which the
syringe housing comprises first and second sections, each section may comprise such a slot. 5In
some sets of embodiments, the front end of the syringe housing is coupled to a front housing for
protecting the needle. The front housing is preferably a separate component attached to the syringe
housing. The front housing may protect the needle and guard against accidental needle stick injuries.
The front housing is that part of the device which is intended to be located against the skin of 10the
user in use. The needle is advanced and retracted relative to the front end of the front housing in use
to deliver an injection. It is desirable that the user does not see the needle, with the needle only being
advanced and retracted during operation of the device when it is pressed against the skin. This is also
desirable for hygiene reasons. 15In embodiments including a front housing, preferably the syringe
housing is axially movable relative to the front housing. For example, the syringe housing may be
arranged to slide relatively into and out of the front housing. Preferably the syringe housing is not
movable circumferentially relative to the front housing. In accordance with the invention, as the syringe
housing is not movable relative to the 20syringe, movement of the syringe housing relative to the front
housing will then result in a corresponding movement of the syringe relative to the front housing. In this
manner, advancing and retracting of the needle relative to the front housing may be achieved by
advancing or retracting the syringe housing relative to the front housing. 



25In embodiments, the syringe housing is axially movable relative to the front housing between a first
retracted position and a second extended position corresponding to concealed and exposed positions
of the needle. Preferably the first and second positions are predetermined positions. This may provide
more reliable operation of the device, and reduce the risk of accidental contact with the 30needle. The
first and second positions may be chosen as desired for a given device to result in the needle
extending an appropriate distance from the front housing for insertion into a person in use, while being
retracted from the end of the front housing an appropriate distance at other times. The distances may
be selected taking into account factors such as e.g. the intended application of the 35device, type of
liquid to be dispensed, relevant regulations, the distance through  - 14 - which the needle might
accidentally travel relative to the front housing etc. For example, in embodiments the needle is spaced
by around 3 mm from the front end of the front housing when in the retracted position. This has been
found to be a suitable distance to meet legislation regarding avoidance of needle stick injuries. 5When
the needle is to be used for a subcutaneous injection, it may be advanced to extend 6 mm beyond the
front end of the font housing in use, while for intramuscular injections the needle may extend 9 mm
beyond the front end of the front housing. Thus, in these cases, the total axial distance travelled by the
needle will be 9 mm or 12 mm respectively, and the syringe housing is arranged to travel a
10corresponding axial distance between its retracted and extended positions relative to the front
housing.         In embodiments, therefore the front end of the syringe housing is coupled to a front
housing for protecting the needle, the front housing being intended to be located against the skin of a
user in use, wherein the syringe housing is axially 15movable relative to the front housing between a
first retracted position and a second extended position corresponding to concealed and exposed
positions of the needle. To reduce the likelihood of needle stick incidents, to comply with regulations,
and avoid injury to the user in attempting to remove the needle from the 20body, it is preferable that
the needle, and hence the syringe housing, is arranged to return to the retracted position automatically
in use. In this way, the needle may be exposed only during actuation of the device to deliver an
injection, and is located in a retracted position relative to the front end of the front housing before and
after 



delivery of the injection. Preferably the syringe housing is biased toward the 25second retracted
position relative to the front housing. This may be achieved in any suitable manner. In some sets of
embodiments resilient means, such as a coil spring, is located between the front housing and the
syringe housing to bias the syringe housing toward the retracted position. The syringe housing may
comprise one or more axially extending bores for receiving the spring or springs. The front 30housing
may then comprise corresponding locating means for the front end or ends of the springs. Such
locating means may be provided by an end of the front housing, or suitable formations in the body of
the front housing.        The syringe housing may comprise guide means for guiding the housing as it
moves axially relative to the front housing. Such guide means may be of any 35suitable construction,
and may comprise cooperating a pin and slot etc. In some  - 15 - embodiments, the syringe housing
comprises a track, e.g. slot extending axially rearwardly from its front end which cooperates with a
radially extending formation of the front housing to guide the syringe housing. In embodiments the
radially extending formation is provided on a resilient leg. 5Means may be provided to limit the degree
of relative axial movement available between the front housing and the syringe housing. This may
avoid the front housing and syringe housing becoming detached from one another. For example, such
limiting means may comprise cooperating flanges, a flange and groove, or any suitable arrangement.
In embodiments comprising guide means for 10guiding the movement of the syringe housing relative
to the front housing, the guide means may comprise limiting means for this purpose.        In
accordance with some sets of embodiments, the injection device comprising the syringe housing is
arranged to perform an automatic actuation cycle in use comprising the steps of; advancing the needle
of the syringe for insertion, 15driving the plunger into the barrel for dispensing a liquid contained in the
barrel, and retracting the needle.        The injection device may be arranged to perform such an
actuation cycle in any manner, and may be arranged to operate in accordance with any conventional
arrangement or in accordance with any of the further aspects and embodiments of 20the invention
described below. 



According to an aspect of the present invention, there is provided an automatic injection device;
comprising: a syringe having a needle, a barrel and a plunger; 25and driving means for driving the
plunger into the barrel; wherein the injection device is arranged to perform an automatic actuation
cycle in use comprising the stages of advancing the needle of the syringe for insertion, driving the
plunger into the barrel for dispensing a liquid contained in the barrel, and retracting the needle;
30wherein the device is arranged such that during operation of the device, a driving force is
transmitted from the driving means to the plunger during the dispensing stage, and such that a driving
force is not transmitted to the plunger during the retraction stage to allow retraction of the needle;
wherein the automatic injection device comprises a drive coupling 35arrangement between said
driving means and said syringe;  - 16 - wherein said drive coupling arrangement comprises a drive
coupling part selectively transmitting or not transmitting force from the driving means to the plunger
depending upon the rotational position of the coupling part; wherein the device is arranged such that,
depending upon a configuration  5 of the drive coupling arrangement, the syringe is driven forward
during the needle advancement stage and the plunger is driven into the barrel during the dispensing
stage for dispensing a liquid contained in the barrel;        and wherein a transition between said needle
advancement and dispensing stages is controlled by the rotation of a part of said drive coupling
arrangement. In 10particular, the device preferably comprises a syringe housing in accordance with
any of the embodiments previously described. Any references to the syringe barrel may therefore be
understood to apply equally to the syringe housing, within which, in these preferred embodiments, the
syringe barrel is immobilised, unless the context demands otherwise. 



15In accordance with the aspect of the invention set out above, a drive coupling arrangement is
arranged between the syringe and driving means, such that in use, a driving force is selectively
transmitted or not transmitted to the plunger depending upon the rotational position of a drive coupling
part of the drive coupling arrangement. The rotational position of the drive coupling part determines
whether 20or not the driving force is transmitted to the plunger. In this way, a driving force may be
transmitted to the plunger during the dispensing stage, but not during the needle retraction stage
depending upon the position of the drive coupling part. Additionally, in accordance with the invention,
the drive coupling arrangement is arranged such that during an initial needle advancement stage the
syringe is driven 25forward to advance the needle, while in the subsequent dispensing stage the
plunger is driven into the barrel. The present invention may thus provide more defined needle
advancing, dispensing and retraction stages, as the stages are defined by the arrangement of an
intermediate drive coupling arrangement. The use of an intermediate coupling arrangement provides
greater ability to 30control how and when a driving force is applied to the plunger by configuring the
part or parts of the drive coupling arrangement appropriately. The device of the  - 17 - present
invention may be used in conjunction with many different standard syringes. The use of the drive
coupling arrangement avoids the need to adapt the design of the device to a specific syringe type, and
facilitates greater accommodation of differences in the type or size of syringe, or the relative position
5of the syringe in the device, which may arise from slightly differing designs (e.g. as between differing
manufacturers) or from manufacturing tolerances. This is particularly useful in allowing the device to
cooperate with a range of standard regulatory approved syringes without requiring modification of the
basic regulated syringe pre-pack. 10Avoiding the need to rely on the plunger interacting directly with
other parts of the device to control whether a driving force is applied or not applied to it is an
improvement over known arrangements such as taught in GB 2410188 which inherently relies on
small radial tags hooking onto and unhooking from the plunger whilst under tension. 15The present
invention may also overcome the problems associated with arrangements such of GB 2410188, in
which considerable frictional forces may be generated between the plunger and barrel of the syringe
and the housing as it moves, due to the scraping of the tags along the walls of the housing, and also
as a result of the axial movement of the tags over the end of the plunger or barrel out of 



20engagement therewith at certain points. By relying instead on the rotational position of a drive
coupling part arranged between the plunger and driving means to selectively transmit a driving force to
the plunger, the mechanism does not require the use of radially movable elements to transmit forces to
the plunger, and may avoid creating any additional frictional resistance opposing movement of the
25plunger or other parts of the syringe in use, allowing a reduction in the driving force necessary to
drive the plunger into the barrel to be achieved. The present invention may also avoid the problems
discussed above which may arise with arrangements such as those of GB 2410188 in which there is
some clearance between the engaging parts prior to operation of the device, such that they may need
to be 30driven into one another with considerable force to overcome the air gap, and the inertia of the
stationary part, to cause movement to commence. The device is therefore arranged such that a driving
force is applied to the plunger during a selected part or parts of the dispensing cycle and not during
another part or parts by arranging the drive coupling arrangement such that the 35driving force is
transmitted or not transmitted to the plunger during the respective  - 18 - parts of the cycle. In a
dispensing cycle, it is necessary to retract the needle of the syringe after dispensing of liquid. In
embodiments of the invention, the needle may only retract once the drive coupling part has rotated to
a position which determines that the driving force is no longer transmitted to the plunger. By relying
upon the 5position of the drive coupling part to control when the driving force is no longer applied to
the plunger to permit needle retraction, the present invention provides the ability to more precisely
define the start of the needle retraction stage, avoiding the risk of prematurely retracting the needle
before dispensing has been completed. The drive coupling arrangement may be provided in any
manner, and may  10 comprise one or more parts, provided that it includes a part wherein a driving
force is selectively transmitted to the plunger depending upon the rotational position of the part, and
wherein the needle is advanced or the plunger driven into the barrel for dispensing liquid depending
upon the state of the drive coupling arrangement. In accordance with the invention, the drive coupling
part may be acted upon 15directly or indirectly, by the driving means. In some embodiments described
below, 



the driving means may act on the drive coupling part via an intermediate part of the drive coupling
arrangement. The drive coupling part preferably acts, directly or indirectly on the plunger. In some
embodiments the drive coupling part acts on the plunger via an intermediate part of the drive coupling
arrangement. In 20embodiments of the invention the drive coupling part rotates under the action of the
driving force. In embodiments the drive coupling part moves axially as it rotates, preferably until it
reaches a rotational position such that the driving force is no longer transmitted to the plunger. In
embodiments of the invention the drive coupling part may rotate under the action of the driving force
during the syringe 25advancing stage and during the dispensing stage.        The drive coupling part
may be arranged to rotate through any angle which determines that the drive force is no longer
transmitted to the plunger. In embodiments the angle is less than 360 degrees, and preferably less
than 180 degrees. Preferably the angle is at least 20 degrees, and preferably at least 40 30degrees. In
embodiments the angle may lie in the range of from 30 to 135 degrees, or from 60 to 135 degrees. In
preferred embodiments wherein the drive coupling arrangement comprises first and second parts as
described below, either of the first and second parts may rotate through an angle in any of the above
ranges. It will be appreciated that references to rotation herein, unless the context 35demands
otherwise, refer to rotation about an axis parallel to the longitudinal axis of  - 19 - the device. Thus the
rotation is about an axis parallel to the direction in which the driving force acts in use.        In
embodiments the device is arranged such that once the driving force ceases to be transmitted to the
plunger, the barrel and plunger are free to move 5rearwardly thereby retracting the needle. In
embodiments the needle may not retract until the driving force ceases to be transmitted to the plunger
dependent upon the rotational position of the drive coupling part. The rotational position of the drive
coupling part determines whether or not the driving force is transmitted to the plunger and whether or
not the needle is able to retract. Thus, the rotation such 10that the driving force is no longer
transmitted enables needle retraction to occur.        In embodiments guide means are provided to
influence the movement of the drive coupling part. Preferably the guide means is located radially
outwardly of the drive coupling part. Such guide means may be of any suitable form. In embodiments
the movement of the part is guided by the travel of a pin in a slot. In 15some embodiments the device
comprises a guide cylinder which cooperates with 



the part for guiding the part. The guide cylinder may be located radially outwardly of the coupling part.
It will be appreciated that any guide arrangement may be used to result in appropriate movement of
the coupling part.                The drive coupling part may be of any configuration. In embodiments the
20coupling part is at least part cylindrical.         In some sets of embodiments, the drive coupling
arrangement comprises at least first and second parts which are configurable such that a driving force
can be selectively transmitted or not transmitted between them in use depending upon the relative
rotational positions of the parts, 25wherein the first and second parts are arranged such that during
operation of the device, a driving force is transmitted between the first and second parts during the
dispensing stage for applying a driving force to the plunger, and such that a driving force is not
transmitted between the first and second parts during the retraction stage to allow retraction of the
needle. 30In these embodiments, the drive coupling part provides one of said first and second parts.
In some embodiments, the injection device comprises driving means, a first part which is directly
driven by the driving means, and a second part which contacts the plunger, the first and second parts
being arranged such that a driving force is 35selectively transmitted or not transmitted between the
parts in use.  - 20 - There is also disclosed an automatic injection device comprising: a syringe having
a needle, a barrel and a plunger; driving means for driving the plunger into the barrel; and a drive
coupling arrangement between said driving means and said plunger;  5 said drive coupling
arrangement comprising at least first and second parts which are configurable such that a driving force
can be selectively transmitted or not transmitted between them in use;        wherein the first and
second parts are arranged such that during operation of the device, a driving force is transmitted
between the first and second parts  10 during a first stage corresponding to a dispensing stage for
applying a driving force to the plunger, and such that a driving force is not transmitted between the first
and second parts during a subsequent second stage corresponding to a retraction stage to allow
retraction of the needle;            wherein the first and second parts are arranged such that the driving
force is 15selectively transmitted or not transmitted between the first and second parts 



depending upon the relative rotational positions of the parts.        Thus, the driving force applied to the
first part of the coupling arrangement is selectively transmitted or not transmitted to the second part in
use. In this manner, the two parts may selectively transmit or not transmit the driving force to the
plunger 20in use.        The invention the device is preferably arranged such that a driving force
transmitted from the first part to the second part is selectively effective to drive the plunger into the
barrel of the syringe depending upon the rotational position of the first part. 25In accordance with
embodiments of the invention wherein the drive coupling arrangement comprises first and second
parts, the first part is preferably acted upon, directly or indirectly, by the driving means. The second
part preferably acts, directly or indirectly on the plunger. In some sets of 30  -21 - embodiments the
second part directly contacts the plunger. The first part may directly contact the driving means. In
some sets of embodiments the first part directly contacts the second part to transmit a driving force
thereto. In accordance with embodiments of the invention at least one of the first and 5second parts
rotates to selectively transmit or not transmit the driving force to the plunger. In accordance with the
invention in any of its embodiments, it will be appreciated that one or both of the first and second parts
may rotate during operation of the device. In some embodiments the second part is arranged to be
rotatable under the action of the driving force transmitted thereto, and the first part 10is arranged to
rotate in an opposite sense to the second part under the action of the driving force. In some sets of
embodiments the second part is provided as part of the plunger of the syringe, and is preferably
provided by a rear end part thereof, preferably the rear flange. In these embodiments the second part
is not movable 15relative to the plunger. The second part is attached to the remainder of the plunger,
and may or may not be integrally formed therewith. It will be appreciated that in accordance with the
invention in any of its aspects the plunger need not resemble the plunger of a traditional manual
syringe; it might simply be a member acting on a piston in the barrel to expel fluid. The second part
referred to herein could then be 



20provided as part of a member on the syringe resembling a conventional plunger. For example, the
second part may be provided by replacing a conventional syringe plunger with a modified plunger, or
fitting a modified end flange to a conventional plunger, or plunger member e.g. plunger rod. In these
embodiments, the drive coupling part whose rotational position determines whether the driving force is
25transmitted to the plunger may provide the first part of the first and second parts, the second part
being provided by a part of the plunger.         In other sets of embodiments the second part does not
form part of the plunger. The second part is then provided as a separate part from said plunger. In
these embodiments the second part is movable relative to the syringe plunger. The 30second part may
move independently of the plunger. In embodiments the second part may rotate relative to the plunger.
In preferred embodiments the second part comprises a member adapted to engage a syringe plunger
handle. The plunger handle may be a conventional plunger handle. In some preferred embodiments
the second part is in the form of a cup for receiving the end- flange of the plunger  - 21a -  handle. By
cupping around the end of the plunger, more reliable transmission of forces to the plunger may be
achieved, even as the second part rotates. The  5 10 15 20 25 30  - 22 - 



second part preferably comprises a bearing surface for contacting the end of the plunger. In a
preferred example the bearing surface comprises a part-spherical or otherwise rounded surface to
reduce friction during relative rotation. For example, the plunger-facing surface of the second part may
comprise a pip for contacting the 5plunger. In these embodiments the drive coupling part whose
position determines whether a drive force is transmitted to the plunger in use may be provided by the
second part of said first and second parts. These embodiments may be used where it is desired to be
able to use the device in conjunction with a standard syringe, including a plunger, without having to
modify the plunger. 10Where the second part is a separate part to the plunger, intended to contact the
plunger, it may not do so initially, instead moving into contact with the plunger when a driving force is
applied thereto by the first part. However, preferably the second part contacts the plunger before the
first part transmits a driving force thereto. This may avoid additional forces being exerted on the
plunger as a result of 15initial impact with the second part.        In some sets of embodiments, whether
or not the second part forms part of the plunger, the first and second parts are arranged such that
when they are in a first rotational position relative to one another a driving force may be transmitted
from the first part to the second part, and when they are in a second rotational 20position relative to
one another no driving force may be transmitted from the first part to the second part in use. It will be
appreciated that the driving force may be transmitted between the first and second parts over a range
of relative rotational positions between the first and second rotational positions. In accordance with any
of the embodiments of the invention, the first and second rotational positions are 25preferably
predetermined positions.        In embodiments the first and second rotational positions may be
separated from one another by a rotational angle in the range of, at least 60 degrees, or more
preferably at least 80 degrees. The first and second rotational positions are separated from one
another by less than 360 degrees. In some exemplary  30 embodiments, the first and second parts
move relative to one another through an angle of around 90 degrees from an initial relative rotational
position to decouple from each other. In accordance with preferred embodiments the first and second
parts are therefore selectively rotatably coupled to one another.                In some sets of
embodiments, the first and second parts are arranged to be 35selectively coupled or not coupled to
one another to selectively transmit or not  - 23 - transmit the driving force therebetween. As used
herein, parts are considered to be "coupled" to one another if an axial force may be transmitted from
one part to the other. The parts may remain in engagement with one another when decoupled
provided that an axial force may no longer be transmitted between the parts. In 



5preferred embodiments, the first and second parts are arranged to be coupled for transmitting a
driving force from the first part to the second part, and to be decoupled from one another to prevent
transmission of a driving force from the first part to the second part. Preferably the first and second
parts may therefore move between a first position relative to one another in which they are coupled to
one 10another and a second position in which they are not coupled to one another.        Preferably the
device is arranged such that the second part may move axially with respect to the first part once the
first part ceases to transmit the driving force to the second part. Preferably the second part may not
move axially relative to the first part while the first part transmits the driving force thereto. 15In some
embodiments in which the drive coupling arrangement comprises first and second parts which are
rotatable relative to one another, the second part rotates relative to the first part under the action of the
driving force transmitted thereto by the first part. The second part preferably rotates into a given
rotational position relative to the first part in which the driving force is no longer transmitted 20between
the first and second parts. In some embodiments the second part is arranged to rotate under the
action of the driving force applied thereto by the first part between an initial rotational position relative
to the first part in which the second part is coupled to the first part and a second rotational position in
which the second part is decoupled from the first part. In embodiments in which the second part
25rotates, the second part preferably rotates during the needle advancing stage and the dispensing
stage, preferably throughout each stage. In any of the embodiments in which the second part rotates,
it preferably moves axially as it rotates. Thus the second part may move in a helical path. In other
embodiments the first part rotates under the action of the driving 30force relative to the second part
into a given rotational position relative to the second part in which the driving force is no longer
transmitted between the first and second parts. In such embodiments, the second part need not be
capable of rotating. These embodiments may include those in which the second part forms a part of
the plunger. In these embodiments, the first part preferably rotates during  - 24 - the needle advancing
stage and the dispensing stage, preferably throughout each stage. The first part preferably moves
axially as it rotates.         In some embodiments of the invention in any of its aspects wherein the
device includes first and second parts, the first part is arranged to move axially 5under the action of
the driving means. Preferably the second part is arranged to move axially with the first part under the
action of the driving force transmitted by the first part while the first part transmits the force thereto.
The first part drives the second part axially relative to the syringe barrel during at least a part of a
period in which it transmits the driving force to the second part. This enables the second part 10to
drive the plunger into the barrel for dispensing liquid. 



In embodiments of the invention the distance by which the first part travels axially before the driving
force ceases to be transmitted to the second part and/or the distance that the first or second part
travels relative to the other of the first and second parts before the driving force ceases to be
transmitted to the second part, 15 e.g. an azimuthal distance corresponding to an amount by which the
parts rotate relative to one another, may used to control the distance that the plunger may be driven
into the barrel, and hence the amount of liquid dispensed in use.         In some embodiments the
second part is arranged to rotate under the action of the driving force transmitted thereto by the first
part as it moves axially with the 20first part. Thus, in embodiments, the second part may follow a
helical path as it moves under the action of the driving force transmitted thereto by the first part. This
enables the second part to rotate towards a position in which the first part no longer transmits a force
thereto, but is also advantageous as by rotating while contacting the plunger to drive the plunger into
the barrel, the forces applied to the 25plunger may be further reduced. In preferred embodiments the
device is arranged so as to permit relative rotational movement of the first and second parts when the
first part transmits the driving force to the second part while preventing relative linear movement
between the parts. In these embodiments the second part does not form part of the plunger, to enable
it to rotate relative to the plunger. 30In some sets of embodiments, whether or not the second part
forms part of the plunger, the device is arranged such that once the driving force is no longer
transmitted from the first part to the second part, it continues to be applied to the first part but is no
longer effective in driving the first part axially. In some embodiments the first part may reach an end
stop preventing further axial 35movement of the first part relative to the barrel. For example, the first
part may run  - 25 - out of travel in an axial slot which permits it to move axially relative to the barrel
during driving of the plunger into the barrel. In preferred embodiments the device is arranged such that
once the driving force ceases to be transmitted from the first part to the second part, the barrel and
plunger are free to move rearwardly thereby 5retracting the needle. The device is arranged such that
the needle is positively retracted relative to a front end of the device. This is in contrast to some
arrangements in which a needle sheath is advanced relative to the needle after dispensing has
occurred. In embodiments the needle is not able to retract until the driving force 10ceases to be
transmitted from the first part to the second part dependent upon the relative rotation of the parts. The
relative rotational positions of the first and second parts determine whether or not the driving force is
transmitted to the plunger and determine whether or not the needle is able to retract. Thus, the rotation
which determines that the driving force is no longer transmitted enables needle retraction 15to occur.
The plunger and barrel can move together as a unit. In embodiments the plunger and barrel move
rearwardly relative to the first part. This may then allow the plunger and barrel of the syringe to also
retract relative to the first part. In some sets of embodiments, the second part is arranged to retract
relative to the first part when the first part ceases to transmit a driving force thereto. The second part
may 



20be driven rearwardly by the movement of the plunger as it retracts.        The barrel and plunger may
be arranged to retract in any manner. As described above, in preferred embodiments the syringe
barrel is biased towards a retracted position. Thus, in the absence of a forward driving force being
exerted on the plunger the syringe barrel automatically returns towards the retracted position 25under
the action of the biasing means. The retraction may occur under the action of a return spring or
springs. It will be appreciated that the return spring or springs need only be able to produce a relatively
small driving force relative to the main driving force, as there is limited resistance to the retraction of
the syringe as a whole, in comparison to the significant forces to be overcome when driving the
30needle into the body, and forcing liquid through the needle via the plunger. A relatively small return
force is all that is required to drive the plunger rearwardly, as it is no longer subject to the forward
driving force.          In preferred embodiments, the needle retracts into a concealed position, preferably
within a front housing of the device.  - 26 -        The device should be arranged such that the plunger
may move rearwardly a sufficient distance to enable the needle of the syringe to retract into a
concealed position. For example such a distance may be such as to enable the needle to be pulled
back out of the body and into a front housing. This retraction distance may 5correspond to the total
distance travelled by the needle during insertion.        In preferred embodiments means is provided to
disable the device after operation i.e. once the needle has been retracted. Any one or more of a
number of arrangements may be used to disable the device. This may be achieved by arranging the
drive coupling arrangement such that it may not transmit a driving 10force to the plunger again once
the needle has been retracted. In some embodiments the device comprises means for retaining the
second part in a position relative to the first part in which the first part may not transmit a driving force
thereto. In preferred embodiments, therefore, the device comprises means for retaining the second
part in a decoupled position relative to the first part. 15In some sets of embodiments in which the
second part retracts relative to the first part, the device comprises means for restraining the second
part against movement forward in the axial direction from its retracted position. This may prevent the
second part from being effective in urging the plunger, and hence needle and barrel of the syringe
forward, thus avoiding the possibility that the 20needle might be advanced and exposed once more.
This reduces any risk that the 



device could be handled in a manner which might cause the second part to move forward axially along
the path that it had earlier retracted to push the plunger and needle forward. While the return springs
should bias the needle rearwardly and oppose any movement of the plunger in the forward direction,
this arrangement 25provides greater protection against the remote possibility that the device could be
handled in a manner such that the relatively small return spring force could be overcome. Any suitable
restraining arrangement may be used to achieve this, such as a barb, hook etc. In some embodiments
restraining means comprises hook means, preferably resilient hook means. Preferably the first part
comprises the 30restraining means. The restraining means may be arranged to permit the second part
to move past the restraining means in the rearward direction and not to allow the second part to move
past the restraining means in the forward direction. This may enable the second part to retract as the
plunger retracts, but not to move forward once more after the plunger has retracted a given distance.
The first and 35second parts may cooperate with one another in any suitable manner to provide the  -
27 - appropriate relative motion therebetween to result in the driving force being selectively transmitted
therebetween. In some embodiments guide means are provided to influence the movement of the first
and/or second parts under the action of the driving force. In embodiments guide means are provided to
influence the 5relative movement of the first and second parts.        In some sets of embodiments, in
which the device comprises guide means for guiding the relative movement of the first and second
parts, the guide means may be provided separately from the first and second parts. In some
embodiments the first and second parts both move, and preferably rotate. In these embodiments  10
the first and second parts may comprise cooperating parts for this purpose. For example, they may be
connected by a cam arrangement, or by engaging lugs and tracks etc. However, in preferred
embodiments the relative movement of the first and second parts is determined by the travel of a
protrusion such as a pin or lug, in a slot. In embodiments, the second part comprises the protrusion
and the first part 15comprises the slot. In these embodiments the slot should be arranged as
appropriate to guide the intended rotational and/or linear motion of the first and second parts relative to
one another. In embodiments the slot comprises a first portion for retaining the first and second parts
coupled to one another, and a second portion enabling the first and second parts to decouple from one
another, 20i.e. move independently of one another. The first portion is preferably arranged to allow
relative rotational movement of the first and second parts and prevent relative axial movement
between the parts. The second portion is preferably arranged to allow relative linear movement and
prevent relative rotational movement between the parts. 25In embodiments the first portion is a
circumferentially extending portion and the second portion is a linear portion. The linear portion
preferably extends rearwardly from the first portion to enable the second portion to move rearwardly
relative to the first portion as it decouples therefrom. In some embodiments the slot is an L shaped
slot. In some embodiments in which the second part is guided by a 



30rear leg of a slot in the first part, the slot comprises the means for restraining the second part e.g.
hook means.        As described above, as well as moving relative to one another, in embodiments the
first and second parts also move together under the action of the driving force in the axial direction. In
preferred embodiments the device further 35comprises guide means for guiding the movement of the
first part and/or the second  - 28 - part under the action of the driving force. The guide means may be
of any suitable type, and may be of a similar type as described with respect to the guide means for
guiding movement of the first part relative to the second part, e.g. a protrusion-slot arrangement. The
same guide means may guide both the first and second parts 5and so might also influence their
relative movement, or different guide means may be provided. In embodiments in which the second
part is provided as part of the plunger, only guide means for influencing the movement of the first part
need be provided. In some embodiments, the guide means comprises respective slots which
10cooperate with protrusions of the first and second parts. The use of a protrusion and slot
arrangement is advantageous as it reduces the level of frictional force generated opposing movement
of the first and second parts relative to one another and the remainder of the device as they move
under the action of the driving force. In some embodiments, the only radial contact between axially
moving parts may be 15provided at the points where protrusions associated with the first and second
parts respectively contact slots on the first part and guide means respectively.        In some sets of
embodiments, the guide means comprises a slot comprising at least a helical portion for guiding the
second part. This may cause the second part to rotate relative to the first part as it moves axially under
the action of the 20driving force. The guide means should be arranged to allow linear movement of the
second part in embodiments in which there is relative linear movement of the second part relative to
the first part when the force is no longer transmitted to the second part. In embodiments, the slot
further comprises a linear portion connected to a front end of the helical portion. The linear portion may
provide a rear leg to the  25 slot. In embodiments the guide means comprises a slot comprising at
least a linear portion for guiding the first part. In some preferred embodiments, the slot may also
comprise a rear inclined portion for purposes described below.        In some sets of embodiments the
first part is arranged to rotate under the action of the driving force relative to the second part to bring at
least a portion of the 30first part into a rotational alignment with at least a portion of the second part
such 



that a driving force is no longer transmitted to the second part. There is also disclosed an automatic
injection device comprising: a syringe having a needle, a barrel and a plunger; and driving means for
driving the plunger into the barrel;  - 29 -        wherein the injection device is arranged to perform an
automatic actuation cycle in use comprising the stages of; advancing the needle of the syringe for
insertion, driving the plunger into the barrel for dispensing a liquid contained in the barrel, and
retracting the needle; 5and wherein the device further comprises a drive coupling arrangement
between said driving means and said syringe;        said drive coupling arrangement comprising at least
first and second parts which are configurable such that a driving force can be selectively transmitted or
not transmitted between them in use; 10wherein the first and second parts are arranged such that
during operation of the device, a driving force is transmitted between the first and second parts during
the dispensing stage for applying a driving force to the plunger, and such that a driving force is not
transmitted between the first and second parts during the retraction stage to allow retraction of the
needle; 15wherein the first and second parts are arranged such that the driving force is selectively
transmitted or not transmitted between the first and second parts depending upon the relative
rotational positions of the parts; wherein the first part is arranged to rotate relative to the second part
under the action of the driving force to bring at least a portion of the first part into a 20rotational
alignment with at least a portion of the second part such that a driving force is no longer transmitted to
the second part.        The device is preferably arranged such that, depending upon a configuration of
the drive coupling arrangement, the syringe is driven forward during the needle advancement stage
and the plunger is driven into the barrel during the dispensing 25stage for dispensing a liquid
contained in the barrel.        The first part preferably rotates and the second part does not rotate. The
first part may rotate into a position to enable the first and second parts to decouple from one another. 



These embodiments are particularly applicable to arrangements in which the 30second part forms a
part of the plunger. In embodiments the portion of the second part is provided by a part of the plunger,
preferably by a rear flange thereof.  - 30 - In these embodiments the device preferably comprises
means for constraining the second part and plunger against rotation as the plunger is driven into the
barrel in use. This may help maintain precision in operation, and ensure that the driving force ceases
to be transmitted at the expected point as a result of 5rotational alignment between the first and
second parts. Such restraining means may be provided by cooperation between the plunger and a
rear part of a syringe housing as described above. In preferred embodiments the plunger comprises
axially extending guide means which cooperates with an opening at the rear end of the housing to
constrain the plunger against rotation as it is driven into the barrel in 10use. The first and second parts
move axially under the action of the driving force as the first part rotates relative to the second part.
In preferred embodiments the portion of the first part rotates into a rotational alignment with the second
part such that a surface of the first part no longer bears against a surface of the second part for
transmitting a driving force thereto. In 15some embodiments the first part rotates such that at least a
portion thereof is brought into a rotational alignment with at least a portion of the second part to enable
at least a portion of the second part to move out of axial engagement with the first part. In
embodiments, the first part rotates into a position which permits relative 20axial movement between
the first and second parts. In these embodiments the portion of the second part may have a
configuration which enables the second part to move out of axial engagement with the first part only
when the portion is in a given rotational alignment with a portion of the second part. The second part
may then move rearwardly relative to the first part for retracting the needle.  25 The portions of the first
and second parts may be configured in any suitable manner such that a driving force is no longer
transmitted between the parts when the portions reach a given relative rotational alignment. For
example, one portion might rotate into alignment with a track in the other portion to permit relative axial
movement etc. 



30In preferred embodiments the portion of the first part comprises an opening which rotates into
alignment with the portion of the second part. When the opening is brought into alignment with the
second part, the first part is no longer able to exert a driving force on the second part. In embodiments
the opening and said second part are configured such that said second part may pass through said
35opening only when the opening has rotated into said rotational alignment therewith.  -31 -        In
embodiments in which the first part comprises an opening, preferably the opening is a central opening
in the first part. By central it is meant that the opening is radially central. Preferably the opening is
centred around the longitudinal axis of the device. In preferred embodiments in which the second part
is provided by a 5rear end or flange of the plunger, the opening is arranged such that the rear end of
the plunger may pass through the opening when the opening has rotated into rotational alignment with
said portion of said second part.        In embodiments the opening defines a rotationally asymmetric
shape. In embodiments the portion of the second part is of a shape such that the second part 10may
only pass through the opening when the portions of the first and second parts are in the given
rotational alignment. The opening may have a shape corresponding to the shape of the portion of the
second part, and in preferred embodiments, to the shape of the rear end of the plunger which provides
the second part. The opening may then act as a slot for the key provided by the 15second part. The
opening and the portion of the second part are appropriately shaped to enable the second part to pass
through the opening when the first part is suitably aligned therewith. In embodiments the shape of the
parts is a transverse shape, and the opening is a transversely extending opening. In some
embodiments the first part rotates into a position enabling the 20second part to retract through said
portion of the first part when the driving force is no longer transmitted to the second part. Thus, the
second part (and the plunger) may retract through the first part during the needle retraction stage. In
these embodiments, the driving means will be prevented from acting again on the plunger via the first
part on retraction of the second part with the plunger. 25In these embodiments wherein a portion of the
first part is brought into rotational alignment with a portion of the second part the device comprises
guide 



means for influencing the movement of the first part. In these embodiments movement of the first part
may be guided in any suitable manner, e.g. using a pin and slot arrangement as discussed above. For
example, a guide cylinder may be 30provided.         It will be appreciated that in accordance with the
invention in any of the aspects in which the drive coupling arrangement comprises first and second
parts, in some embodiments at least the first part, and in certain embodiments, both the first and
second parts are cylindrical. In embodiments the second part is disposed  - 32 - radially inwardly of the
first part. The parts may be of any suitable cross sectional shape, and may or may not be circular
cylindrical.         In some embodiments in which guide means are provided for guiding the movement of
the first and/or second parts under the action of the driving force, the 5guide means comprises a guide
member, preferably a guide cylinder. Preferably the guide means is disposed radially outwardly of the
first and second parts. In any embodiment in which first and second parts are provided, preferably the
movement of the first and/or second parts and/or the relative movement of the first and second parts is
influenced by the travel of a pin in a slot. 10Prior to dispensing of liquid it is necessary to advance the
needle. During an actuation cycle, it is desirable that a driving force is not transmitted to the plunger to
drive the plunger into the barrel until the needle has been advanced to enable it to be inserted in the
skin to the intended delivery depth. Otherwise liquid may prematurely leak from the device, failing to
enter the skin at all, or at least to  15 reach the target depth at which it is most effective. This is a
problem that may occur with certain prior art arrangements which apply a force only to the plunger
during the needle advancement stage, relying upon the initial resistance of the liquid in the barrel to
resist movement of the plunger into the barrel initially. In practice, it is not possible to always avoid
liquid being prematurely dispensed in 20such arrangements and whether or not this occurs may
depend upon operating conditions as well as the construction of the syringe, nature of the liquid etc,
making operation unpredictable.        As discussed above, in embodiments of the invention, the device
is arranged such that the drive coupling arrangement results in the syringe being 25driven forward to
advance the needle in a needle advancing stage, and to drive the plunger into the barrel during a
subsequent dispensing stage.         In embodiments of the invention, whether or not the drive coupling
arrangement comprises first and second parts, the device is arranged such that the syringe is driven
forward to advance the needle during the needle advancement  30 stage and the plunger driven into
the barrel for dispensing liquid in the dispensing stage depending upon the arrangement of the drive
coupling arrangement. In this manner, the device may be configured such that there is no resultant
axial force on the plunger during the needle advancing stage. Thus distinct needle advancement and
dispensing stages are provided depending upon the state of the drive coupling 35arrangement. The
needle advancing and dispensing stages are controlled by the 



- 33 - drive coupling arrangement, and the drive coupling arrangement controls the transition between
these stages.        In some sets of embodiments the drive coupling arrangement is arranged such that
a driving force transmitted to the plunger is selectively effective to drive 5the plunger into the barrel
wherein during the needle advancement stage the syringe is driven forward to advance the needle and
wherein during the dispensing stage the plunger is driven into the barrel to dispense liquid.        In
embodiments a driving force is transmitted to the barrel during a needle advancement stage for driving
the needle forward, and to the plunger and not the  10 barrel during a subsequent dispensing stage for
driving the plunger into the barrel. The driving force may be transmitted to the plunger and barrel
during the needle advancement stage or to the barrel and not the plunger. It will be appreciated that
the syringe is preferably immobilized in a syringe housing, and the driving force is then transmitted to
the barrel via the syringe housing. Thus the drive coupling 15arrangement will act on the barrel via the
syringe housing.        In some sets of embodiments the transition between the needle advancing and
dispensing stages is controlled by the movement of a part of the drive coupling arrangement,
preferably by the rotation of the part. In embodiments the part is a different part to the coupling part
whose rotational position controls whether a 20driving force is transmitted to the plunger during the
dispensing and retraction stages. In these embodiments the part is arranged to move under the action
of the driving force from a first position wherein the driving force is effective to drive forward the
syringe for advancing the needle to a second position wherein the driving force is effective to drive the
plunger into the barrel to dispense liquid. In 25embodiments, the part may thus move from a first
position in which the driving force is transmitted to the plunger and the syringe barrel to a second
position wherein the driving force is transmitted to the plunger and not the syringe barrel. In some sets
of embodiments the part of the drive coupling arrangement is coupled to the syringe barrel and plunger
during the needle advancing stage and to the plunger and not 30the syringe barrel during the
dispensing stage. In some embodiments, the driving force transmitted to the plunger is not effective to
drive the plunger into the barrel when the said drive coupling part (whose rotational position controls
whether a driving force is transmitted to the plunger or not in the dispensing and retraction stages) is in
a first rotational position  



- 34 - and is effective to drive the plunger into the barrel when the drive coupling part has rotated into a
second rotational position.        In preferred embodiments the needle is driven forward from a retracted
concealed position during the needle advancement stage. Preferably the device is 5arranged such that
the needle is advanced by a predetermined axial distance before the plunger is driven into the barrel to
dispense liquid.        In some embodiments in which the drive coupling arrangement comprises first
and second parts, the force transmitted from the first part to the second part is selectively effective to
drive the plunger into the barrel of the syringe. In 10embodiments the force transmitted to the second
part by the first pad is not effective to drive the plunger into the barrel during a first part of a period in
which the force is transmitted to the second part. This may be achieved by arranging the device such
that there is initially no resultant axial force on the plunger. In embodiments, the device is arranged
such that there is no relative axial 15movement between the plunger and barrel during a first part of
period during which the first part transmits a driving force to the second part, and such that there is
relative axial movement between the plunger and barrel during a second period during which the first
part transmits a driving force to the second part. In this way, initially the plunger and barrel do not
move axially relative to one another to 20advance the needle, and then the plunger moves axially
relative to the barrel to drive the plunger into the barrel. This is achieved using the drive coupling
arrangement.        In preferred embodiments the needle is driven forward from a retracted concealed
position to an exposed position for insertion of the needle into the patient 25during the first period
during which a driving force is transmitted to the plunger, or during which, in embodiments, the first
part transmits a driving force to the second part. Preferably the device is arranged such that the needle
is advanced by a predetermined axial distance before the plunger is driven into the barrel to dispense
liquid. 30Any suitable arrangement may be used to result in the force transmitted to the plunger
resulting or not resulting in relative axial movement of the plunger and barrel. In embodiments relative
axial movement between the plunger and barrel is provided selectively depending upon the position of
the first part. In some embodiments the first part is arranged to move a predetermined distance in the
35axial direction before relative movement between the plunger and barrel is possible. 



- 35 - This may allow the first part to advance the plunger and barrel, and provide control over the
distance the needle is advanced before dispensing commences. The position of the first part may be
used to directly or indirectly determine whether the force transmitted to the plunger results in relative
axial movement between the 5plunger and barrel.        In some sets of embodiments the first part is
initially not movable axially relative to the barrel of the syringe, and moves to a position in which it is
movable axially relative to the barrel of the syringe to drive the plunger into the barrel. In embodiments
in which the barrel is located in a syringe housing, the first part may  10 move into alignment with an
axial slot in the housing. The first part may initially engage the syringe barrel, or a syringe housing in
embodiments having such a housing, to prevent relative axial movement between the first part and the
barrel.        Preferably the positions of the first part are relative rotational positions. In preferred
embodiments, the first part rotates into a position under the action of the 15driving force enabling
relative axial movement of the barrel and first part for driving the plunger into the barrel. The first part
may rotate in the opposite sense to the second part under the action of the driving force in
embodiments in which the second part rotates under the action of the force transmitted thereto. For
example, the first part may rotate into alignment with a slot to permit the relative movement.
20Rotational arrangements are advantageous in avoiding frictional effects associated with prior art
arrangements relying e.g. on radial tags etc. As the first part moves axially during this period to drive
the barrel and plunger forward for needle insertion, the first part may follow a helical path. In
accordance with preferred embodiments, therefore, the driving force 25transmitted from the first part to
the second part in use is selectively effective in driving the plunger into the barrel in use depending
upon the rotational position of the first part.        In accordance with the invention in any of its aspects
and embodiments, movement of the first part to result in the plunger being selectively driven into the
30 barrel may be guided in any suitable manner. This may be accomplished by the same guide means
as used to guide the axial movement of the first part under the action of the driving force. In preferred
embodiments the movement is guided by the travel of a pin or other protrusion in a slot. In
embodiments in which the first part rotates to allow relative movement between the plunger and barrel,
the guide 35means may comprise a slot having at least an inclined portion for guiding rotation of  - 36 -



the first part. In embodiments, the first part does not rotate further after reaching a position permitting
relative axial movement of the first part and the barrel. In some embodiments, movement of the first
part may then be guided by a linear slot. In these embodiments, the guide means may comprise a slot
having a rear inclined 5portion for guiding rotation of the first part and a front linear portion for guiding
linear movement of the first part.        In other embodiments the first part may indirectly cause the
driving force to be selectively effective to drive the plunger into the barrel. In some embodiments, a
driving force transmitted by the first part to the second part may also be transmitted 10to a third part of
the drive coupling arrangement, and may be selectively effective to drive the plunger into the barrel
depending upon the position of the third part. Such arrangements are particularly applicable to
embodiments in which the second part is provided as part of the plunger. The first part may engage
the third part to transmit the driving force thereto. For example, a front end of the first part may
15engage the third part.        In embodiments, the drive coupling arrangement comprises a third part,
wherein the first part is arranged to transmit a driving force to the third part, wherein the third part is
arranged to move under the action of the driving force between a first position in which the driving
force is transmitted to the barrel of the syringe, and 20a second position in which the driving force is
not transmitted to the barrel of the syringe. Preferably the third part rotates between the first and
second positions, and the first and second positions are thus rotational positions. In some
embodiments, the third part rotates from a position in which it may not move axially relative to the
barrel to a position in which it may move axially relative to the barrel. 25In embodiments the third part
engages a rear end of a syringe housing until it reaches the second position. The third part may rotate
into alignment with an axially extending slot in the syringe housing in a similar manner to embodiments
described above in which the first part is selectively coupled to the syringe housing while transmitting a
force to the second part. Effectively the third part moves from a 30position in which it is coupled to the
barrel to a position in which it is not coupled to the barrel. Preferably guide means is provided for
influencing the movement of the third part. The movement of the third part may be influenced using
appropriate guide means as discussed in relation to the other embodiments above, wherein the first
part controls whether or not the driving force is effective to drive the plunger  - 37 - into the barrel. In
embodiments the movement of the third part is determined by the travel of a pin in a slot. As described
above, in any of the aspects and embodiments of the invention, the distance that the needle is driven
forward before the plunger is driven 



5 into the barrel should be sufficient to overcome any clearance between the end of the needle and the
front end of the device, and cause the needle to extend beyond the end of the device, e.g. front
housing a distance corresponding to an intended injection depth. It has been found that by providing
clearer definition between the needle insertion and dispensing parts of the actuation cycle to be
achieved, as a 10result of the use of the drive coupling arrangement to control these stages of the
operation, the present invention may allow more precise control over injection depth to be achieved, as
the distance that the needle moves axially before dispensing occurs may be predetermined, by
arranging the first and second parts such that the force transmitted to the plunger is not effective for
depressing the plunger until the 15needle has been advanced a desired distance. As the invention
may provide greater confidence in the reliability of the distance the needle is advanced, it may be
possible to increase the distance that the needle is retracted into e.g. the front housing of the device
prior to actuation of the device without compromising the effectiveness of the device, or consistency of
injection depth, thus providing 20increased safety, and reduced risk of needle stick injury.        It will be
appreciated that the device in accordance with embodiments of the invention may provide greater
control over the quantity of liquid dispensed. This is possible due to the ability to avoid premature
release of liquid, and also, in embodiments, as the distance of axial travel of the plunger may be
readily 25controlled by setting the distance of axial travel of the second part while transmitting the
driving force to the plunger. In embodiments, the rotation of the first and/or second parts to selectively
transmit or not transmit the driving force to the plunger, or to selectively push the plunger into the
barrel provides a clear start and end point to the insertion and/or dispensing portions of the cycle.
30There is also disclosed an automatic injection device comprising: a syringe having a needle, a barrel
and a plunger; driving means for driving the plunger into the barrel; and a drive coupling part between
said driving means and said plunger, said drive coupling part selectively transmitting or not
transmitting force from the driving means to the plunger depending upon the rotational position of the
coupling 35part.  - 38 -         In some embodiments the drive coupling part is part of a drive coupling
arrangement comprising first and second parts as in accordance with the previous aspect of the
invention, the selective transmission being dependent on the relative rotational positions of the two
parts. 5There is also disclosed an automatic injection device comprising: a syringe having a needle, a
barrel and a plunger; driving means for driving the plunger into the barrel; and a drive coupling
arrangement between said driving means and said plunger, said drive coupling arrangement
comprising at least first and second parts which are configurable such that a driving force can be
selectively transmitted or 10not transmitted between them in use. There is also disclosed an automatic
injection device; 



comprising: a syringe having a needle, a barrel and a plunger; and driving means for driving the
plunger into the barrel; 15wherein the injection device is arranged to perform an automatic actuation
cycle in use comprising the stages of; advancing the needle of the syringe for insertion, driving the
plunger into the barrel for dispensing a liquid contained in the barrel, and retracting the needle;
wherein the device is arranged such that during operation of the device, a 20driving force is
transmitted from the driving means to the plunger during the dispensing stage, and such that a driving
force is not transmitted to the plunger during the retraction stage to allow retraction of the needle;
wherein the automatic injection device comprises a drive coupling arrangement between said driving
means and said plunger; 25wherein said drive coupling arrangement comprises at least first and
second parts which are configurable such that a driving force can be selectively transmitted or not
transmitted between them in use depending upon the relative rotational positions of the parts;
wherein the first and second parts are arranged such that during operation 30of the device, a driving
force is transmitted between the first and second parts during the dispensing stage for applying a
driving force to the plunger, and such  - 39- that a driving force is not transmitted between the first and
second parts during the retraction stage to allow retraction of the needle;        wherein the second part
comprises a member adapted to engage a syringe plunger handle, wherein the second part is
arranged to rotate relative to the first 5part under the action of the driving force transmitted thereto by
the first part in use, the second part being rotatable into a given rotational position relative to the first
part in which the driving force is no longer transmitted between the first and second parts in use; 



and wherein the first part is initially not movable axially relative to the barrel  10 of the syringe, and is
rotatable under the action of the driving force to a position in which it is movable axially relative to the
barrel of the syringe to drive the plunger into the barrel. There is also disclosed an automatic injection
device comprising: a syringe having a needle, a barrel and a plunger; 15and driving means for driving
the plunger into the barrel;        wherein the injection device is arranged to perform an automatic
actuation cycle in use comprising the stages of; advancing the needle of the syringe for insertion,
driving the plunger into the barrel for dispensing a liquid contained in the barrel, and retracting the
needle; 20and wherein the device further comprises a drive coupling arrangement between said
driving means and said syringe;        said drive coupling arrangement comprising at least first and
second parts which are configurable such that a driving force can be selectively transmitted or not
transmitted between them in use; 25wherein the first and second parts are arranged such that during
operation of the device, a driving force is transmitted between the first and second parts during the
dispensing stage for applying a driving force to the plunger, and such that a driving force is not
transmitted between the first and second parts during the retraction stage to allow retraction of the
needle; 30wherein the first and second parts are arranged such that the driving force is selectively
transmitted or not transmitted between the first and second parts depending upon the relative
rotational positions of the parts;        wherein the first part is arranged to rotate relative to the second
part under the action of the driving force to bring at least a portion of the first part into a given  - 40-
rotational alignment with at least a portion of the second part such that a driving force is no longer
transmitted to the second part;        wherein the first part comprises an opening which rotates into
alignment with said at least a portion of the second part; 5and wherein said second part is provided as
part of said plunger;        and wherein the device is arranged such that, depending upon a
configuration of the drive coupling arrangement, the syringe is driven forward during the needle
advancement stage and the plunger is driven into the barrel during the dispensing stage for dispensing
a liquid contained in the barrel. 10In accordance with the invention in any of its aspects and
embodiments, the 



driving means may be of any suitable type capable of providing a force urging the first part in the axial
direction, and may, for example comprise a source of compressed gas which may be controllably
released to provide the driving force. However, in preferred embodiments, the driving means
comprises spring means. 15The spring means may comprise any form of spring or springs, but
preferably comprises a coil spring.        In a subset of embodiments, the driving means comprises a
spring which contacts a rear end of the first part for driving the first part. In some embodiments, the
spring is mounted over a rear end of the first part. Preferably the first part  20 comprises resilient rear
legs over which the spring is mounted. The spring may be seated against a non axially movable
surface at the rear end of the device. In some embodiments in which the device comprises a guide
member, the spring is seated against the rear end of the guide member. In accordance with the
invention in any of its embodiments, the injection device may comprise an outer housing which is
25gripped by a user in use. The outer housing may comprise formations to facilitate gripping,
especially by users whose dexterity is impaired. The outer housing may comprise a tactile surface
material. The outer housing preferably is joined to the front housing of the device. Thus, the outer
housing and front housing cooperate to provide the exterior of the unit as seen and handled by a user.
The housings 30protect the mechanism and syringe from the environment, or tampering.  - 41-        In
preferred embodiments the device comprises a viewing window to enable the user to view the position
of the plunger before and after actuation of the device. This is preferably configured to allow a user to
see whether the contents of the syringe has been fully expelled or not. This is novel and inventive in its
own right  5 and thus when viewed from a further aspect, the invention provides an automatic injection
device for a syringe comprising a needle, a plunger and a barrel, wherein the device comprises a
viewing window allowing a user to see the position of the plunger in the barrel. The presence of a
viewing window may enable a user to check that a dose 10of liquid has been fully dispensed by
looking at the position of the plunger in the barrel, and/or the amount of liquid visible in the barrel. The
viewing window preferably extends axially along the syringe housing a distance sufficient to enable
viewing of the plunger in its most fully retracted position expected prior to dispensing of a dose of liquid
and its most fully extended position expected after 15dispensing of the dose of liquid. In other words,
the viewing window preferably extends axially over the full intended distance of travel of at least the
front end of the plunger. This is advantageous as the user may more easily see if the liquid has not
been (fully) dispensed as expected, by observing the content of the barrel, and the position of the
plunger after activation, rather than merely being able to see that 20the plunger has been depressed
to some extent relative to an initial position as may be the case with a viewing window which does not
extend a significant distance along the barrel. In preferred embodiments the viewing window has a
length of at least 70%, and preferably at least 90% of the length of the barrel. In some embodiments
the viewing window has a length to permit viewing of the full length of 



25the barrel.        It will be appreciated that it is necessary to initiate the automatic injection delivery
cycle in some manner. In embodiments, the device comprises activation means adapted to be
operated by a user to trigger automatic injection delivery. For ease of operation it is desirable that the
activation step be simple, for example 30involving a single action by the user, but resistant to
accidental or inadvertent operation. The activation means may comprise a lever, button or the like, or
any suitable arrangement. In embodiments the device is arranged to be activated by pressing a front
end of the device against the skin. In embodiments in which the  - 42- device comprises an outer
housing, the outer housing may be arranged to be axially movable relative to a front housing of the
device, to enable activation of the device by urging the outer housing toward the front housing of the
device. The device may then be activated by grasping the outer housing, and pressing 5downward
with the front end of the device held against the skin. In accordance with the invention, once the device
has been initially triggered, the remainder of the injection cycle, i.e. needle advancement, dispensing
and needle retraction, occurs automatically without further intervention by the user. The device is
arranged such that the transitions between the needle advancement, dispensing and retraction
10stages occur automatically.        In embodiments of the invention, the driving means is prevented
from exerting a driving force prior to activation of the device. Thus in some embodiments, automatic
injection delivery cycle is triggered by releasing the driving means to enable it to exert the driving
force, and the activation step is operable to 15release the driving means to enable it to exert a driving
force. This may be achieved in any suitable manner. The activation step may be operable to release a
catch or detent which restrains a resilient force of the driving means. The activation step may be
operable to release the driving means directly, or by releasing a component coupled thereto. In
embodiments in which the driving means acts 20directly on a first part, the activation may release the
first part to release the driving means.         In some embodiments in which the driving means acts on
a first part, the first part is restrained against movement under the action of the driving means until an
activation step is carried out. In embodiments the activation step may be 25operable to release the
first part by releasing retaining means arranged to prevent movement of the first part under the action
of the driving means. The retaining means may be a part of the first part, and in some embodiments a
rear end of the first part comprises the retaining means. The activation step may release the 



retaining means by disengaging the retaining means. In embodiments the 30activation step is
operable to disengage the retaining means by engagement with a surface. In embodiments in which
the activation step involves an axial movement of the outer housing of the device relative to the front
housing, the outer housing may directly engage the retaining means to disengage the retaining means.
In embodiments the retaining means comprises one or more hooks which 35hook over a flange of the
device - e.g. provided by a rim. In embodiments in which  - 43- the first part comprises resilient rear
legs, each leg may define a hook at its rear end. The flange may be provided by any part of the device.
In embodiments, in which the device comprises guide means, the rim may be provided by an end of
the guide means. In some sets of embodiments, the activation step is operable to 5 disengage the
retaining means by unhooking hooks of the retaining means from the rim. The hooks may be arranged
to be unhooked in any manner during activation. In embodiments the hooks are unhooked by
engagement with a surface, preferably an end of the outer housing. Preferably the hooks define
respective cam surfaces which cooperate with the surface to cause the hooks to unhook from the rim.
The 10hooks may be arranged such that they are moved radially inwardly to unhook them from the
rim.        In accordance with the invention in any of its aspects and embodiments, the injection device
preferably comprises an end cap. The end cap covers the front or needle end of the device. In
embodiments the end cap may be fitted to a front 15housing or the outer housing of the device at its
front end. Preferably the end cap fits over the front housing of the device. This may further help
maintain sterile conditions. The end cap is preferably arranged to fit, e.g. clip, to the front end of the
device. The end cap is typically removed prior to activation of the device. In preferred embodiments
the device is arranged such that it cannot be activated until 20the end cap is removed. The end cap
may act as a further guard against accidental needle stick injuries or premature activation. In some
sets of embodiments in which activation is carried out by urging the outer housing towards the front
housing, the end cap is arranged to prevent activation of the device by preventing relative movement
of the front housing and outer housing. 25In most embodiments the needle is protected by a needle
guard which must be removed prior to use of the device. The needle guard may comprise an outer
rigid needle guard and an inner resilient tip cap. The tip cap can be attached to the rigid needle guard
to enable removal of the rigid needle guard and tip cap as a unit. The tip cap may be separately
formed and attached to the rigid needle guard, or 



30may be integrally formed therewith. For example, the tip cap may be a lining of the rigid needle
guard. Preferably the needle guard is located between a front housing of the device and the needle.
The needle guard and the tip cap of a syringe are typically supplied with the syringe, and are subject to
regulatory approval. Thus, as with the syringe barrel and plunger, it is important that an injection
device should be 35arranged to operate with standard tip cap and needle guard arrangements, without
- 44- needing to modify them, as this would require further regulatory approval to be sought.        In
some preferred embodiments, the end cap is arranged such that it pulls the needle guard from the
needle as it is removed. This enables removal of the 5outer rigid needle guard and the inner tip cap as
a unit with the end cap. In some sets of embodiments the needle guard is attached to the front housing
of the device, and the end cap comprises means for pulling the needle guard from the front housing of
the device as it is removed. In preferred embodiments the needle guard pulling means is arranged to
engage a rear end of the needle guard to 10 remove it from the front housing. The needle guard
pulling means may comprise hooks, claws or catches which extend between the front housing and the
needle guard to remove the needle guard. Preferably the end cap is arranged such that it may be
replaced after actuation of the device. This has been found to be beneficial to users who tend to 15feel
more comfortable replacing the cap after use even if it may not be strictly necessary to avoid
accidental needle stick injuries because the needle will be retracted after use in the preferred
embodiments. In embodiments, the end cap is arranged such that it may be fitted, e.g. clipped, onto
the end of the device both before and after activation of the device. Preferably the device comprises
first and 20second means respectively cooperating with the end cap to enable the end cap to be
clipped on to the end of the device both before and after activation of the device, the first and second
means being located in different axial positions. This stems from an appreciation that the relative
position of the front housing and outer housing of the device will have changed during activation of the
device. 25This is novel and inventive in its own right and thus when viewed from a further aspect the
invention provides an automatic injection device comprising an end cap, wherein the device comprises
first and second means respectively for cooperating with the end cap to enable the end cap to be
clipped on to the end of the device both before and after activation of the device, the first and second 



30means being located in different axial positions.        In embodiments the front housing comprises
first means which cooperate with the end cap to retain the end cap in place before activation of the
device, and  - 45 - second means for cooperating with the end cap to retain the end cap in place after
operation of the device. The first and second means may be axially spaced from one another,
preferably by at least 2 mm, and in embodiments by a distance in the range of from 2 mm to 5 mm. 5In
accordance with the invention in any of its aspects and embodiments, the device is preferably
packaged in an outer package for supply to a user. The invention extends to a package containing the
injection device in accordance with the invention in any of its aspects or embodiments for supply to a
user. In embodiments of the invention, the outer packaging preferably comprises 10a container for the
device, and a releasable seal closing the container. The seal may be an end seal. The container is
preferably formed of a flexible material, and is preferably a blister pack. The packaging may be
transparent. Preferably the packaging is of plastics. The packaging may comprise a film material. The
packaging may comprise a polymeric material. Preferably the packaging is a single 15layer packaging.
In some preferred embodiments the packaging cooperates with the device physically to disable the
activation mechanism of the device so that it cannot be operated even with a substantial force or
impact such as might be encountered if a package is dropped or knocked in transit. Preferably the
packaging cooperates 20with the device to block the release means of the mechanism. It is believed
that these arrangements are advantageous in their own right.        There is also disclosed a package
comprising an outer packaging receiving a device therein, said device having a pre-loaded operating
mechanism, wherein the outer packaging cooperates with the device to disable the mechanism by
25preventing movement of a release means of the mechanism.        These aspects and embodiments
of the invention may provide a further safety feature should the internal arrangements of the device to
try to prevent premature activation fail. These aspects and embodiments of the invention may be
applied to a device having any kind of mechanism. Preferably the mechanism 30  



- 46- comprises driving means, and the package blocks a release means of the driving means. The
driving means may, for example, be a spring or a compressed gas. In preferred embodiments, the
mechanism is a spring loaded mechanism. In these embodiments the package may block a release
means of the spring. 5In these aspects and embodiments of the invention, the packaging may
cooperate with the device to prevent activation of the device before the device is removed from the
packaging. The packaging may, for example, be arranged to prevent release of a catch or detent
restraining the resilient force of the driving means. For example, in preferred embodiments, the
packaging may prevent hooks 10of a retaining means unhooking from a rim to release the resilient
force of the driving means. The packaging may comprise means for blocking movement of the hooks.
The disabling means in these aspects and embodiments of the invention is an integral part of the
packaging. The injection devices in accordance with the present invention in any of its 15aspects and
embodiments may be used in conjunction with any type of syringe. The devices may be used with
conventional approved types of syringe, and do not require any modification of the syringe package,
avoiding the need to seek additional regulatory approval. It will be appreciated that the device of the
present invention can be 20configured to be used with a standard syringe. Thus, in embodiments of
the invention, the needle is fixed relative to the barrel of the syringe. The syringe as a whole i.e.
including the barrel and needle is driven forward or retracted to advance or retract the needle.
References to advancing /driving forward the needle may then equally refer to driving forward the
syringe and vice versa. In embodiments 25the plunger acts on a piston of the syringe, wherein the
piston is non compressible.        The device may be used to deliver liquids to subcutaneous,
intradermal, subdermal or intramuscular levels, for example. The present invention is particularly
advantageous for use with syringes having a glass barrel. Such syringes are more susceptible to
breakage in use due to forces exerted to drive the 30plunger into the barrel.        The present invention
extends to an injection device in accordance with any of the aspects or embodiments of the invention
comprising a liquid to be dispensed  - 47 - 



in the syringe barrel. The injection devices may be used in accordance with syringes to inject a range
of different liquids, ranging from viscous, e.g. sustained release, to non viscous liquids. The liquid may
be any such liquid. The liquid may comprise a medicament. It is envisaged that the device may be
advantageously 5used to dispense newer biological drugs which are becoming available.        In
accordance with a further aspect of the invention, there is provided a kit of parts for the injection device
of the invention in accordance with any of its aspects and embodiments. The kit may or may not be
supplied with a syringe for mounting therein. In accordance with some embodiments, the syringe may
be located in a  10 syringe housing, and assembled with a front housing. A rear assembly comprising
the remaining components of the device may then be assembled as a unit with the front part of the
assembly. Thus in some embodiments, the device may be supplied as a two part kit which is
assembled with a syringe. It will be seen that the various aspects and embodiments of the invention
15provide an injection device which may provide greater control over injection depth and the quantity
of dose delivered, as well as reduced risk of breakage to the syringe. The device may be more easily
manufactured. Preferably the device is formed from injection moulding techniques. It has been found
that in embodiments the whole device may be formed using two splits. 20It will be appreciated that
references to the "forward" direction herein refer to the direction towards the person to be injected in
use, and the "forward end of the injection device is therefore the needle end nearest to the person's
skin in use. Conversely references to the "rearward" direction refer to the direction which is away from
the person to be injected, while the "rear" of the device refers to the end 25of the device furthest from
the person's skin in use.        To the extent that it may not be explicitly mentioned, any of the features
described with reference to one of the aspects of the invention may be used in conjunction with any of
the other aspects of the invention to the extent they are not mutually inconsistent. 30Some preferred
embodiments of the invention will now be described by way of example only, and with reference to the
accompanying drawings of which:- Figure 1 is a perspective view showing a device in accordance with
a first embodiment of the invention prior to use with the end cap in place and after removal of any
outer packaging;  -48 -       Figure 2 is a cut away view along the longitudinal axis of the device shown
in Figure 1; Figure 3 illustrates the syringe prepack of the device of Figure 1 in more detail; 



5Figures 4 to 11 illustrate certain features of the front assembly of the device of Figure 1 in more
detail;       Figure 4 is a perspective view illustrating the way in which the syringe prepack of Figure 3 is
encased in a syringe housing in the embodiment of Figures 1 and 2, but with other ccimponents of the
device omitted for clarity; 10Figure 5 is a vertical cross sectional view through the assembly of Figure
4, but also showing the front housing assembled thereto; Figure 6 shows the interior of the left portion
of the syringe housing in more detail;               Figure 7 illuStrates the features of the exterior of the
right portion of the 15syringe housing in more detail;       Figure 8 illustrates the assembly of the
syringe and syringe housing of Figure 4 with return springs for coupling to the front housing;
Figure 9 illustrates the assembly of Figure 8 assembled with the front housing; 20Figure 10 is a further
view of the assembly shown in Figure 9 being cutaway at the front end;        Figure 11 is a vertical
cross sectional view through the front end of the device shown in Figure 1 with the end cap in place;
Figures 12 to 22 illustrate certain features of the rear assembly of the device 25of Figures 1 and 2 in
more detail;        Figure 12 is a perspective view showing the syringe housing, drive cylinder, spring,
plunger cup and guide cylinder of the assembly;        Figure 13 is an exploded view showing the
assembly of the front housing with the guide cylinder, drive cylinder and spring in more detail; 30Figure
14 illustrates the assembly of the syringe, syringe housing and drive cylinder, being cutaway in the
front region; Figure 15 is a perspective view of the drive cylinder of the device of Figure 1; 



Figure 16 is a vertical cross sectional view of the plunger cup of the device 35of Figure 1;  - 49 -
Figure 17 illustrates the engagement of the plunger cup with the plunger; Figure 17A illustrates the
assembly of the plunger cup, drive cylinder and syringe housing in more detail; Figure 18 is a
perspective view illustrating the relative position of the plunger 5cup and the drive cylinder before
actuation of the device of Figure 1;        Figure 19 is a perspective view illustrating the relative
positions of the plunger cup and drive cylinder after actuation of the device of Figure 1;        Figure 20
is a perspective view showing the assembly of the front housing and guide cylinder in the device of
Figure 1, and the relative positions of the lugs of 10the plunger cup and drive cylinder in the slots in
their initial position prior to activation of the device;        Figure 21 is a cut away view corresponding to
Figure 20, but illustrating the position of the drive cylinder relative to the guide cylinder more clearly;
Figure 22 is a detail vertical cross sectional view taken through the rear end 15of the device of Figure
1 illustrating the way in which the spring force is retained before activation of the device;        Figures
23 to 28 illustrate the device of Figure 1 at various stages before and after activation;               Figure
23 is a cut away view showing the device of Figure 1 disposed in an 20outer packaging;        Figure 24
is a cut away view showing the device of Figure 1 after removal of the end cap, and before activation;
Figure 25 is a cut away view corresponding to Figure 24, but including a vertical section through the
front end of the device; 25Figure 26 is a cut away view showing the device of Figure 1 after activation,
and once the needle has been advanced to insert it into the skin but before dispensing commences; 



Figure 27 is a cut away view showing the device of Figure 1 after activation, and once dispensing of
liquid is complete, but before retraction of the needle; 30Figure 28 is a cut away view showing the
device of Figure 1 after activation, and once the needle has been retracted once more following
dispensing of liquid; and        Figure 29 is a cut away view of the device after the end cap has been
replaced following completion of dispensing;  - 50 -        Figure 30 is a cut away view of a device in
accordance with a second embodiment of the present invention, but omitting the end cap and needle
sheath for ease of reference;               Figure 30a is a view of the guide sleeve used in accordance
with the second 5embodiment of the invention;        Figure 31 is an exploded perspective view
illustrating the mechanism of the device of Figure 30 in more detail, but with certain components
omitted for ease of reference;               Figure 31a is an end on view of the plunger driver in
accordance with the 10second embodiment showing the opening 318 in more detail;        Figure 32 is
a view similar to that of Figure 31, but taken from a different perspective relative to the device;
Figure 33 is a view similar to that of Figure 32, but showing the components of the front assembly
assembled to one another; 15Figure 34 is a view similar to that of Figure 33 but with the rear assembly
components assembled together;        Figure 35 illustrates the sleeve portion of the syringe housing
used in the embodiment of Figure 30, and which may also be used in accordance with the device of
the first embodiment described above; 20Figure 36 illustrates the end plate used to retain the syringe
in the sleeve of the syringe housing of the embodiment of Figure 35; 



Figure 37 illustrates the modified plunger used in the embodiment of Figure 30;               Figure 38
illustrates a syringe advancing drive part used in the embodiment 25of Figure 30; Figure 39 illustrates
the plunger driving part in the embodiment of Figure 30;        Figures 40a illustrates the position of the
plunger relative to the plunger driving part when the plunger driving part engages the plunger rear
flange to exert a driving force on the plunger showing the way in which the opening in the plunger
30driving part interacts with the plunger rear flange;        and Figure 40b illustrates the position of the
plunger relative to the plunger driving part after the plunger driving part has moved out of axial
engagement with the plunger rear flange, showing the way in which the opening in the plunger driving
part interacts with the plunger rear flange.  -51 -        A first embodiment of the invention will be
described with respect to Figures 1 to 29. Figure 1 shows an automatic injection device in accordance
with one embodiment of the invention. Figure 1 shows the device after removal from any blister pack
secondary packaging, and prior to use to administer an injection. 5The device 1 has a rear end
towards the right-hand side of the device in Figure 1, and a front end towards the left-hand side of the
device in Figure 1. The device 1 includes an end cap 2 and a rear outer housing 3. The front end is the
needle end of the device. In use, the end cap 2 is removed by a user to expose the front, needle end
of the device. The rear outer housing 3 is gripped by the user 10during operation of the device to hold
the front end against the skin. The rear housing 3 is provided with a tactile surface covering, and may
includes ribs and other surface formations to facilitate gripping of the device, particularly if the device is
intended for use with those with impaired manual dexterity. The end cap 2 is shaped to facilitate ease
of gripping to enable a user to pull it away from the main 15rear section 2 of the outer housing prior to
use even if they have difficulties in gripping objects.        The rear outer housing 3 includes a viewing
window 5 through which the user may observe the position of the plunger before and after actuation of
the device. In the view of Figure 1, the plunger may be seen in its retracted position 20prior to use of
the device to the right of the window. The user can compare the 



before and after positions of the plunger to check that the liquid in the barrel has been fully dispensed.
To this end, the viewing window extends over the entire expected length of travel of the plunger in
dispensing a full dose of liquid from the barrel. 25Figure 2 is a vertical cutaway view taken through the
longitudinal axis of the device of Figure 1 showing the internal mechanism of the device in its
pre-activation state as supplied to the user, and after removal from any secondary packaging.        As
may be seen with respect to Figure 2, the device includes a syringe 7 disposed within a syringe
housing 9, which is described in more detail below, and a 30front housing 11 which houses the needle
of the syringe 7 when the end cap 2 is removed. The front housing 11 is the part of the device which is
placed against the skin in use. During an injection cycle, the needle extends from the retracted position
relative to the end of the front housing 11 as shown in Figure 2 to an extended position to be inserted
in the skin, before returning to a retracted position 35once more after delivery of the liquid.  - 52 -
The end cap 2 and outer housing 3 cooperate with one another such that the rear housing 3 may not
be moved in the axial direction relative to the front housing 11 while the end cap 2 is in place. This
may prevent premature activation of the device before the end cap 2 is removed. 5The rear part of the
device comprises a mechanism for automatically carrying out an injection cycle once activated in use,
including the steps of; advancing the needle for insertion, depressing the plunger of the syringe for
dispensing a dose of liquid from the barrel, and retracting the needle. The mechanism includes a drive
spring 13 which, once released, acts upon 10a drive cylinder 15 arranged to selectively transmit a
drive force to the plunger of the syringe via a plunger cup 17. The movement of the drive cylinder 15
and plunger cup 17 is guided by an outer guide cylinder 19 disposed between the drive cylinder 15
and the rear outer housing 3.            The components of the device will be described in more detail
starting with 15the front portion of the device. The components of the front assembly are shown in
more detail in Figures 3 to 11.        As shown in Figure 3, the syringe 7 is a standard pre-filled syringe
having a barrel 21, a needle 23 and a plunger 25 which acts on a piston 24. The syringe has a front
shoulder 22. The barrel 21 is a glass barrel having a rear or "finger" flange 



2027. The finger or rear flange 27 is that part of the syringe against which a user would push during
manual actuation of the syringe.        The needle is covered by a needle guard 29 which comprises a
rigid outer needle shield 31 and an inner resilient rubber tip cap 33. The rigid needle shield 31 and the
flexible tip cap 33 are attached to one another to enable them to be 25removed as a unit from the end
of the needle. The rigid needle shield 31 may be a polyethylene shield.        Syringes of the type
shown in Figure 3 are subject to regulatory approval. Thus, in general most syringes conform to
certain standard specifications. The syringe shown in Figure 3 is, for example, a hipack BD staked
needle with rubber 30tip cap and rigid needle shield which is one of the most commonly used syringe
types. The standard syringe package of the type shown in Figure 3 may be produced for dispensing
different quantities of fluid. One of the most common devices is for dispensing a 1 ml dose of liquid.
The embodiment shown is designed to cooperate with a standard syringe of the type shown in Figure
3, or any other 35type of standard syringe to avoid the need to obtain further regulatory approval as  -
53 - would be required if the device required modification of the regulated parts of the syringe prepack
in order to allow the device operate in conjunction with the prepack. Thus, the syringe prepack of the
type shown in Figure 3 is an example of a typical standard prepack which can simply be inserted into
the device to enable 5automatic actuation. The plunger does not form part of the regulated pre-pack of
the syringe. Thus, the plunger 25 may, if desired, be removed and replaced by a different plunger to
actuate the piston 24 disposed in the barrel of the syringe without needing to seek reapproval of the
modified pre-pack. The first embodiment of the invention does not require the use of a modified
plunger, and a syringe pre- 10pack including the plunger as shown in Figure 3 may be used directly in
the device without modification, unless it is desired to replace the plunger for other reasons. However,
in a further embodiment discussed below, in relation to Figure 30 onwards, the plunger of the pre-pack
is replaced with a modified plunger designed to interact with other components of the device to enable
the mechanism to perform 15an automatic injection delivery cycle. 



The syringe of Figure 3 is encased in a syringe housing 9 which extends the entire length of the barrel
21. The syringe housing 9 is shown in more detail in Figures 4-10. Figure 4 is a perspective view
which illustrates the syringe housing 9 located over the syringe shown in Figure 3. Figure 5 is a vertical
cross section 20 along the longitudinal axis of the device showing the front housing, the syringe and
left side of the syringe housing. Figure 5 therefore illustrates the way in which the syringe housing
engages the front housing 11. Figures 6 and 7 show the interior of the left half and the exterior of the
right half of the syringe housing 9 respectively in more detail. Figure 8 illustrates the insertion of return
springs into bores in the 25syringe housing for coupling the syringe housing to the front housing 11,
while Figure 9 is a perspective view which illustrates the way in which the front housing 11 is coupled
to the syringe housing 9 in more detail. Certain features of the front housing are shown in more detail
in Figure 10, which includes a vertical section through the front end of the device, showing the front
housing, syringe and syringe 30 housing, while Figure 11 is a vertical cross sectional view through the
front end of the device with the end cap in place over the front housing, showing how the front housing
11, end cap 2, and needle guard 29 cooperate with one another.        As may be seen more clearly
with respect to Figures 4 and 5, at the front end, the syringe housing 9 engages the front shoulder 22
of the syringe, while the 35rear end 10 hooks over the rear flange 27 of the barrel 21. At the front end,
the  - 54 - syringe housing 9 can slide into the front housing 11 as described in more detail below.
The syringe housing 9 is not movable relative to the syringe barrel, and therefore acts to immobilise
the barrel in use. The barrel and needle will move as a unit with the syringe housing 9 in use. The
syringe housing is formed from a rigid material e.g. polyethylene.        When the plunger 25 of a
syringe is depressed in use, significant axial forces may normally be transferred to the barrel of the
syringe. These may be transmitted from the plunger through the relative incompressible liquid
disposed in 10the syringe barrel 21 to the body of the barrel, resulting in a significant risk of breakage
of the barrel, which is typically formed of a fragile glass material. Breakages are particularly common in
the region of the rear flange 27 which is subject to some of the greatest levels of force in use, and may
also be more susceptible to manufacturing flaws. 15In embodiments, of the invention, the syringe
housing 9 cooperates with the syringe barrel 21 to result in an arrangement in which no axial forces
are applied to the rear flange 27 of the syringe barrel 9. This means that rather than applying axial
forces which push against a fragile glass rear flange of the syringe as in conventional arrangements, in
accordance with the present invention, the axial 20forces exerted through the plunger to depress it in
use are applied to the rear end of the syringe housing 9 which may be of a plastic material, and
designed to withstand such forces. The forces may be transferred to the main body of the barrel via
the syringe housing without passing through the rear flange. 



In embodiments of the invention, the syringe housing 9 encases the syringe 25barrel 21 including the
rear flange 27, and immobilises the barrel. This enables the syringe housing 9 to distribute forces
transmitted through the plunger in use more uniformly over the body of the syringe, and reduces the
level of forces experienced by the barrel in use as the forces are shared by the housing The syringe
housing 9 provides a path via the rear portion 10 which enables axial forces to be transmitted 30to the
body of the syringe via a path which bypasses the fragile rear flange 27 of the syringe.       The syringe
housing 9 is defines two longitudinal sections 30,32, defining respectively a right half and a left half of
the housing and which are joined together along their opposed longitudinal edges. The two sections
may be seen, for 35example, in Figure 9. The housing sections 30, 32 of similar construction resulting
- 55 - in a device which is symmetrical about the longitudinal axis. Thus, the interior of the right half 30
is of a similar construction to that of the half 32 shown in Figure 6, and the exterior of the left half 32 is
similar to the right half 30 shown in Figure 7. The sections 30, 32 of the syringe housing may be
formed via an injection moulding 5technique, and then the syringe may be located in place with
respect to one of the sections, and the other closed around the syringe to securely immobilise it with
respect to the housing 9.        In the embodiment illustrated,lhe syringe housing sections are arranged
to resiliently clip together. The cooperating clips 35 and clip retaining portions 36 of  10 the left side of
the housing may be seen in Figures 5 and 6. The clips 42 of the right hand side of the housing are
visible in Figure 7. In other embodiments not shown, the housing may alternatively formed from
sections which are hingeably connected to one another by a living hinge to enable them to be located
around a syringe. The sections may then clip together to close them around the syringe in  15 the
same manner as in the embodiments illustrated along their longitudinal edges. This enables the
sections to be moulded together as a single piece in an injection moulding technique.        As shown in
Figure 6 with respect to the left housing half 32, the syringe housing includes a groove 31 at the rear
end thereof for locating the rear flange 27 20of the syringe barrel. At the front end, the housing
includes a formation 34 for locating the front end of the syringe barrel 22.        The interior of the
housing includes resilient gripping means. This may be seen in Figure 6, which shows the resilient
gripping means associated with the left half of the housing 32. The housing includes resilient gripping
means in the form of 



25 resilient rubber 0-ring 38' at the front end of the housing, and resilient rubber 0-ring 38 at the rear
end of the housing. The 0-rings directly contact the main body of the barrel, and grip around the
circumference of the syringe barrel. As may be seen in Figure 5, a small air gap 28 is provided
between the rear end of the rear flange 27 and the rear end 10 of the syringe housing. The gap 28
isolates the rear flange from  30 forces in the plunger in use. A further circumferentially extending
resilient rubber ring (not shown) may be disposed between the front end of the rear flange 27 and the
syringe housing to protect the flange in use. It will be appreciated that as the syringe housing 9 clamps
around the syringe barrel 21, the syringe barrel is placed under compression rather than  - 56 -
tension. As glass is stronger under compression than tension, this may further reduce the likelihood of
breakage of the barrel in use.        The section 30 of the syringe housing 9 includes a viewing window
37 as may be seen in Figure 4, 7, 8 and 9. The viewing window 37 is designed to extend 5along the
full expected length of travel of the end of the plunger 25 within the barrel between its initial position,
and a final position after fully dispensing of the dose of liquid in the syringe barrel 21. The viewing
window 37 cooperates with the viewing window 5 in the outer housing shown in Figure 1. Further
viewing windows may need to be included in any intermediate components which are not transparent
to 10enable viewing of the plunger from the exterior of the device.       The syringe housing 9 includes
blind ended slots 39 extending rearwardly from its front end in the axial direction for locating return
springs 50 used in coupling the syringe housing to the front housing of the device as described in more
detail below. The slot 39 of the right side 30 of the housing may be seen in Figures 7 and 1510. The
left hand housing section 32 includes a corresponding slot to provide a symmetric arrangement.
The right syringe housing 30 also includes a slot 45 which cooperates with a lug of the overlying drive
cylinder 15, as described in more detail below. The slot 45 extends from the rear end of the housing in
the region of the viewing window 37. 20The left hand syringe housing 32 includes a corresponding slot
45. The left hand syringe housing 32 may or may not include a viewing window 37.       The syringe
housing 9 further comprises slots 41 for retaining the front housing 11 coupled thereto and limiting the
relative axial movement of the front housing and syringe housing. The slots 41 associated with each
half of the 25housing may be seen in Figures 9 and 10. Again, the arrangement is symmetrical 



with corresponding slots associated with each half of the housing.        The way in which the front
housing 11 is coupled to the syringe housing 9 will now be described with respect to Figures 8-10. As
shown in Figure 8, return springs 50 are located in the guide slots 39 in each section of the housing.
The  30 springs 50 are mounted in the slots 39 with their rear ends abutting the rear ends of the
respective slots 39. The front ends of the springs are mounted against the rear end of the front
housing 11.           As seen in Figure 9, the front housing 11 includes a rear claw 47 which is biased
radially inwardly. The claw 47 cooperates with the retaining slot 41 in the 35right-hand section of the
syringe housing as shown in Figure 9 to permit limited  - 57 - relative axial movement possible
between the syringe housing 9 and front housing 11. A similar arrangement is provided on the other
side of the device, although this can not be seen in Figure 9. In this manner, the syringe housing may
be moved between the retracted 5position as shown in Figure 9, and an extended position in which the
rear end of the claw engages the rear end of the retaining slot 41 with corresponding compression of
the springs 50. The return springs 50 bias the syringe housing 9 towards the retracted position relative
to the front housing, as shown in Figure 9. In use, movement of the syringe housing 9 relative to the
front housing 11 results in the 10syringe barrel and hence needle being retracted or advanced relative
to the front housing 11 as the syringe is immobilised relative to the syringe housing 9, and therefore
moves as a unit with the syringe housing.        The appropriate range of movement between the front
housing and the syringe is dictated by the length of the slot 41 and the force and arrangement of the
15return springs 50, and may be chosen to provide the required level of movement for a given
application.        As shown in Figure 10, when the syringe housing is in its retracted position relative to
the front housing 11, the needle 23 is retracted by a distance d from the end of the front housing 11.
This distance may be chosen as desired to ensure that 20the needle is retracted to a degree required
to meet safety regulations with respect to needle stick injuries, and to provide security against
accidental stabbing by the end of the needle before or after use of the device. It also necessary to take
into account the force required to advance the needle from the retracted position to a 



desired insertion position for a particular syringe and/or liquid type. In some 25embodiments, the
retracted distance of the needle d is 3 mm.        As the syringe housing 9 is moved forward to advance
the needle 23 relative to the front housing 11, the needle 23 will protrude from the forward end of the
front housing 11. The front housing 11 and syringe housing should cooperate to permit the needle to
be advanced by the maximum amount anticipated, although 30the degree to which the needle is
extended is also controlled by the mechanism of the device described below. For example in order to
deliver a subcutaneous injection, it is typically necessary for the needle to extend 6 mm into the body
of a user, and therefore to project 6 mm from the front end of the front housing 11. In these
arrangements a total distance of travel of the needle may be chosen to be 9  - 58 - mm. For an
intramuscular injection the needle may extend by 9mm into the body, and the total distance of travel of
the needle may be 12 mm.        The way in which the end cap 2 cooperates with the front housing 11
and the needle guard 29 of the syringe is described in more detail with reference to 5Figure 11.
The end cap 2 comprises an outer shroud 48 which fits loosely over the front housing 11 and an inner
cylindrical portion 49 which extends into the bore of the front housing 11 so as to pass between the
front housing 11 and the needle guard 29. The front housing has two axially spaced annular grooves
12a, 12b. 10Although not shown in the Figures, the inner surface of the outer shroud 48 has a lug
which clips into the rearmost of these grooves 12b.        The inner portion 49 comprises rear claws 51
which grip behind a rear end 52 of the needle guard 29. In this way, when the end cap 2 is pulled away
from the rear outer housing 3 by a user (unclipping the lug from the groove 12b on the front  15
housing 11), it will also remove the needle guard 29. As the rigid needle shield 31 and flexible tip cap
33 of the needle guard are joined to one another, they may be pulled off with the end cap 2 as a single
unit. By pulling the needle guard off from its rear in this manner, it has been found that the device is
less subject to failure, particularly if the device is stored for some time before use. In use, when
20assembling the overall device, the components of the device described with respect to Figures 3 to
11 may be assembled together as a front assembly prior to attachment of the rear assembly described
below. The syringe may first be located in the syringe housing 9 to obtain the arrangement as shown
in Figure 4, and may then be combined with the front 25housing 11 as described with respect to
Figures 5, 8, 9 and 10. Finally, the end 



cap 2 may be located over the front of the front housing 11 to obtain the arrangement shown in Figure
11. The rear part of the device will now be described. Figures 12 to 14 illustrate the way in which the
components of the rear 30assembly are combined with one another in more detail. Figure 12
illustrates the rear part of the assembly shown in Figure 2. The front housing 11, rear outer housing 3,
end cap 2 and syringe 7 are omitted for clarity. Figure 13 is an exploded view showing the attachment
of the front housing 11 to the guide cylinder 19 and drive cylinder 15, omitting the plunger cup 17,
syringe 7 and syringe housing 9. 35Finally, Figure 14 is a view showing the syringe 7 disposed in the
syringe housing  - 59 - 9, and illustrating its relationship with the drive cylinder 15. The drive cylinder
15, guide cylinder 19, front housing 11, plunger cup 17, drive spring 13 and end cap 2 are not shown
in Figure 14. As may be seen in Figures 12 to 14, the drive cylinder 15 is located over the 5rear end of
the syringe housing 9. The syringe housing 9 and the drive cylinder 15 are retained together by means
of a pair of radially inwardly projecting lugs 52 provided on diametrically opposite sides of the drive
cylinder 15 (not shown in Figures 12 to 14, but shown in Figure 15) which abut the rear end of the
syringe housing 9 preventing relative axial movement between the syringe housing 9 and 10the drive
cylinder 15 when the device is in its pre activation state as shown in Figures 1 and 2. As described in
more detail below, when the drive cylinder rotates relative to the syringe housing 9 in use, the lugs 52
rotate into the axially extending slots 45 of the syringe housing 9 to permit relative axial movement
between the syringe housing 9 and the drive cylinder 15. 15It will be appreciated that the construction
of the drive cylinder and guide cylinder is symmetric about a longitudinal axis, as with the syringe
housing. Thus, although not necessarily visible in the sections shown, each side of the guide cylinder
and drive cylinder will include identical slots, and, in the case of the drive cylinder, lugs. 20As shown in
Figure 12, the front end of the drive cylinder 15 also includes an outwardly projecting lug 54 in the
region of the inwardly projecting lug 52. A corresponding lug is found on the opposite diametrical side
of the cylinder. This may be seen for example in Figure 15. The lugs 54 cooperate with the guide
cylinder 19 to guide relative movement of the guide cylinder 19 and drive cylinder 2515 as described in
more detail below. The guide cylinder 19 fits over the drive cylinder 15 and is mounted at its 



front end to the front housing 11 in a manner which does not permit relative movement between the
guide cylinder 19 and the front housing 11. In the illustrated embodiment, this is achieved by clipping
the front end of the guide 30cylinder 19 onto the front housing 11 using opposite pairs of resilient legs
59 which clip into respective circumferential gaps in an annular collar 61 around the front housing 11.
The leg S 59 may be seen in Figure 12 and the assembled relationship is shown in Figures 20 and 21.
In use, when the spring 13 is released, it is operable to exert a force to drive 35the drive cylinder 15
axially over the syringe housing 9 in a direction to the left as  - 60 - shown in the Figures. As s-hown in
Figure 13, the front housing includes axially extending ribs 67 to act as assembly locators, and ensure
the correct orientation of the guide cylinder 19 relative to the front housing 11 and syringe housing 9.
The connection of the guide cylinder 19 to the front housing 11, and the way 5in which it cooperates
with the drive cylinder 15 and plunger cup 17 may be seen more clearly with reference to Figures
19-22. The rear end of the drive cylinder 15 includes a plurality of resilient legs 64 over which the
driving coil spring 13 is mounted. In the pre-activation state of the device shown in Figures 1 and 2,
hooks 66 at the rear end of each leg 64 hook over a rim 68 surrounding an aperture in the 10rear end
of the guide cylinder 19 to retain the spring in the compressed position shown. The hooks 66 define
ramped upper surfaces for reasons to be discussed below. The construction of certain components of
the rear assembly will be described in more detail with respect to Figures 15 to 22. Figure 15 illustrates
the 15guide cylinder 15 in more detail, while Figure 16 is a vertical section through the plunger cup 17.
Figure 17 illustrates the plunger cup 17 fitted over the end of the plunger 25, and Figure 17A illustrates
the way in which the end of syringe housing 9 cooperates with the lugs 52 of the drive cylinder 15.
Figures 18 and 19 illustrate the way in which the plunger cup 17 and drive cylinder 15 cooperate with
one another. 20Figures 20 and 21 illustrate the connection between the front housing 11 and the 



guide cylinder 19, and the way in which the guide cylinder 19 may guide movement the plunger cup 17
and drive cylinder 15 in use.        With reference to Figure 15, the drive cylinder 15 includes an
L-shaped slot 60 towards its rear end. The slot 60 includes a first portion 58 which extends only 25in
the circumferential direction, and a rearwardly extending back leg 62, which extends only in the axial
direction, The rear leg 62 includes a hook 65 for purposes to be described below.        The plunger cup
17 is located within the drive cylinder 19, and engages the end of the plunger. The plunger cup 17
comprises a pair of outwardly projecting 30lugs 70 on each diametrical side, one of which rides in the
L-shaped slot 60 of the drive cylinder 15. A corresponding L-shaped slot 60 is present on the other
side of the cylinder (not visible in Figure 15) for guiding the other lug 70 of the plunger cup. The slot
also includes a hook. Figures 12, 17 and 18 show the plunger cup 17 in place within the drive cylinder
15, while it is omitted from Figures 13, 14 and 15 for 35ease of reference.  - 61 -       As Figure 16
shows, the plunger cup 17 defines an inwardly projecting pip 72 on its plunger facing surface to
facilitate rotation of the plunger cup 17 relative to the end of the plunger 25, and decrease the frictional
forces opposing rotational , movement of the plunger cup 17 relative to the plunger 25. As shown in
Figure 17 5the plunger cup is fitted over the rear end of the plunger 25.       The movement of the
plunger cup will be described with reference to the movement of the lug 70 in the slot 60 visible in the
Figures. It will be appreciated that the other lug 70 on the other side of the plunger cup will similarly
ride in a correspondingly shaped slot 60 on the other side of the device. When the device is  10 in the
pre-activated state of Figure 1 and 2, the lug 70 of the plunger cup 17 is disposed at the start of the
circumferential portion 58 of the slot 60 in the drive cylinder 15 in the position shown in Figure 18. The
plunger cup 17 is therefore rotatably coupled to the drive cylinder 15 by means of the lug 70 riding in
the circumferential portion 58 of the slot 60. In use, the plunger cup 17 is rotatable 15relative to the
drive cylinder 15 until the lug 70 is able to reach the start of the rearward linear leg 62 of the slot 60.
The plunger cup 19 may then move rearwardly relative to the drive cylinder 15 until the lug 70 is
retained by the hook 64. Figure 19 shows the drive cylinder 15 and the plunger cup 17 at the point in
which the lug 70 of the plunger cup 17 has moved rearwardly through the leg 62 of 20the slot 60 and is
retained in a retracted position by the hook 65 In exemplary 



embodiments, the circumferential portion 58 of the slot 60 extends a distance such that the plunger
cup rotates by 90 relative to the drive cylinder 15 when moving from its initial position to reach the
linear portion 62 of the slot. It will be appreciated that when the lug 70 of the plunger cup 17 enters the
25rear leg 62 of the drive cylinder slot 60, the plunger cup 17 may move linearly relative to the drive
cylinder 15 in the rearward direction. However, once it has passed over the resilient hook 65, it may no
longer move forward in the linear direction relative to the drive cylinder 19 in the slot 62 beyond the
hook 65. The hook 65 therefore retains the plunger cup. 17 in a retracted position relative to the
30drive cylinder 15.        As shown with particular reference to Figures 20 and 21, the outwardly
directed lug 54 at the front end of the drive cylinder 15 rides in a first slot 80 in the guide cylinder 19.
As shown in Figure 21, the slot 80 includes a front portion 82 which extends only linearly in the axial
direction, and a rear portion 84, which is 35inclined relative to the front portion 82, extending in a
direction having both linear  - 62 - and circumferential components. When the device is in the
pre-activation state of Figure 1, the lug 54 is disposed at the rear end of the slot as shown in Figures
20 and 21. In exemplary embodiments, the rear portion 84 extends at about 45 to the front portion 82.
The inclined portion 84 is designed such that the linear distance 5travelled by the drive cylinder 15 with
the lug 54 travelling in the inclined portion 84 corresponds to the total distance required to drive the
syringe and needle forward to extend from the front housing 11 and enter the skin of a user to a
required dispensing depth. In use, when the drive cylinder 15 moves axially under the action of the
10spring 13 to the left of Figures 20 and 21, the lug 54 moves through the inclined portion 84 of the
slot 80 in the guide cylinder 19. The lug 54 on the other side of the drive cylinder 15 similarly moves in
a respective slot 80 of the same construction. The arrangement will be described with respect to the
movement of the lug 54 visible in the Figures, but the other lug will move similarly in its slot. As the
guide 15cylinder 19 is attached in a fixed position to the front housing 11, this causes the drive cylinder
15 to rotate relative to the guide cylinder 19 and front housing 11. The drive cylinder therefore also
rotates relative to the syringe housing 9. Over this first part of the movement of the drive cylinder 15
relative to the syringe housing 9, the drive cylinder 15 engages the end of the syringe housing 9 and
may not move  20 axially relative thereto, thereby causing the syringe housing 9 to advance axially
relative to the front housing 11 with the drive cylinder 15. This is shown in Figure 17 A. Once the lug
54 of the drive cylinder 15 reaches the linear portion 82 of the slot, the drive cylinder 15 has rotated
such that the inner lugs 52 are in alignment with the guide slot 45 of the syringe housing 9. Thus, at
this point, the drive 25cylinder may start to move axially relative to the syringe housing 9 with the lug
54 riding in the linear portion 82 of the slot 80 of the guide cylinder 19, and the lugs 52 disposed in the
guide slot 45 of the syringe housing 9. In this further part of the 



movement of the drive cylinder 15 relative to the syringe housing 9, the drive cylinder 15 may move
only axially with respect to the syringe housing 9. 30The guide cylinder 19 also includes a second slot
85 at its rear end having a rear helical portion 86 and a linear front portion 88. The lug 70 of the
plunger cup 17 is guided by this slot. Another slot 85 is present on the other side of the guide cylinder
19 for guiding the other lug 70 of the plunger cup, and is of the same construction as the slot 85 shown
in the drawings. The movement of the plunger 35cup will be described with reference to movement of
the lug 70 in the second slot  - 63 - 85 visible in the drawings. However the other lug 70 will similarly
ride in its own slot at the same time. When the device is in its pre-activation state as shown in Figures
1 and 2, the lug 70 is disposed at the rear end of the helical portion 86 of the slot as shown in Figures
20 and 21. In this way, during a first part of the motion of the  5 drive cylinder 15 axially under the
action of the spring 13 in use, the plunger cup 17 is rotatably coupled to the drive cylinder 15 by the
engagement of the lug 70 with the slot 60, and will be caused to rotate in the opposite sense to the
drive cylinder 19 by virtue of the engagement of the lug 70 with the helical portion 86 of the slot 85.
This causes the plunger cup 17 to rotate relative to the drive cylinder 15, with 10the lug 70 travelling
through the circumferential portion 58 of the slot 60. The helical portion 86 of the slot 85 has a length
such that when the drive cylinder 15 is no longer rotating, but is free to move linearly relative to the
syringe housing 9 with the lug 54 riding in the linear portion 82 of the slot 80, the lug 70 of the plunger
cup 17 will continue to ride in the helical portion 86 of the slot 85, such that it will  15 continue to rotate
relative to the drive cylinder 15. The plunger cup 17 will continue to rotate until the lug 70 has reached
the bottom end of the slot 85. The lug 70 may then move rearvvardly into the linear portion 88 of the
slot, allowing the plunger cup 17 to decouple from the drive cylinder 15, and retract and move axially
through the rear leg 62 of the slot 60 in the drive cylinder 15 relative to the drive cylinder 15. 20It will
be seen that in use, when the spring force is released, the spring 13 will urge the drive cylinder 15
axially in the forward direction towards the front housing 11. While the plunger cup 17 rides in the
circumferentially extending portion of the slot 60, it will be rotatably coupled to the drive cylinder 15,
and will move axially therewith to transmit the driving force to the plunger 25. As the 25inwardly
directed lugs 52 of the drive cylinder 15 engage the rear end of the syringe housing 9 in the initial
rotational position of the drive cylinder 15 relative to the syringe housing 9, the initial forward axial
movement of the drive cylinder 15 under the action of the coil spring 13 will drive the syringe housing
and hence the syringe and needle forwards to extend the needle relative to the front housing for
insertion 30into a body. The engagement of the lugs 52 with the end of the syringe housing 9 during
this stage in the operation of the device is shown in Figure 17A. The force transmitted from the drive
cylinder 15 to the plunger cup 17 is not effective in causing the plunger cup to advance the plunger
relative to the barrel. Once the drive cylinder 15 has rotated to enable it to move axially relative to the
syringe 



35housing 9, it may travel further forward in the axial direction relative to the barrel of  - 64 - the
syringe and the syringe housing 9. The plunger cup 17 is coupled to the drive cylinder 15 thereby
causing the plunger to be forced into the barrel to dispense liquid. This may continue until the plunger
cup 17 has rotated relative to the drive cylinder 15 to the extent necessary for the lug 70 to reach the
linear portion of the 5slot 60 and the corresponding linear portion 88 of the guide cylinder slot 85,
enabling the plunger cup 17 to move linearly relative to the drive cylinder 15 thereby decoupling
therefrom.        In this way, the drive timer 15 and plunger cup 17 cooperate so that a drive force
applied to the drive cylinder is selectively transmitted to the plunger, 10 depending upon whether the
plunger cup 17 is coupled to the drive cylinder 15, i.e. when its lugs 70 ride in the circumferentially
extending portion 58 of the slot 60, or whether it is decoupled therefrom, and able to move linearly
relative thereto in the axial direction, by virtue of the lug 70 riding in the linear portion 62 of the slot 60.
Prior to use, it is necessary to activate the device 1 to release the spring 15force. The device is
arranged such that relative axial movement of the rear housing 3 and the front housing 11 results in
activation of the device by releasing the spring force. The way in which this is achieved is shown in the
view of Figure 22. In its pre-activated state, as described above, the hooks 66 at the rear end of the
resilient legs 64 which mount the spring 13 to the drive cylinder 15 hook over a rim 68 20surrounding
an aperture at the rear end of the guide cylinder 19. The legs 64 are biased radially outwardly. When
the rear end 69 of the rear housing is moved in the direction of the arrow in Figure 22 relative to the
guide cylinder 19, the end 69 engages the ramped cam surfaces at the top of the hooks 66, urging the
legs 64 radially inwardly This enables the hooks 66 to unhook from the rim 68 and pass 25 through the
opening at the end of the guide cylinder 68 thereby releasing the force of the spring 13. The spring will
then exert a driving force causing the'drive cylinder 15 to travel axially forwardly to the left of Figure 22.
The ramp angle of the inclined surface at the top of each hook 66 may be selected as appropriate to
set the force with which the end 69 of the outer housing 3 must engage the hooks 66 to cause 30them
to move inwardly sufficiently to disengage from the ends of the guide cylinder, enabling the spring to
be released. In some exemplary embodiments, the distance that the outer housing 3 must move
axially in order for the end 69 of the outer housing to engage the tapered lugs 66 is around 45 mm. In
exemplary embodiments, the spring 13 will have been released before the outer housing 35makes
contact with the end of the guide cylinder 19.  - 65 -        Figure 23 illustrates the device 1 of Figure 1
before activation when it is disposed in a disposable secondary packaging 90. The secondary
packaging 90 is in the form of a blister pack defining a container for the device 1, and having a main
body 91 sealed by an end tab 92 which may be removed from the main body 91 to 



5allow removal of the device from the packaging 90. The blister pack defines a detent 92 at its rear
end which extends axially into the aperture at the centre of the rim 68 in the outer housing 3 to engage
between the resilient legs 64 at the rear of the drive cylinder 15. The outer packaging 90 therefore
cooperates via the detent 92 with the mechanism of the device to preve,nt the spring force being
released 10prematurely before the device is removed from the packaging, by preventing the inward
movement of the legs 64 required to release the spring 13. The packaging also maintains a sterility of
the pack, although sterility is already provided by the conventional needle shield of the syringe shown
in Figure 3.               Operation of the first embodiment of the invention will now be described with
15respect to Figures 23 to 28. First the user removes the device shown in Figures 23 from the
secondary blister pack by ripping off the end seal 92 and removing the device from the container 90.
The resulting device is as shown in Figures 1 and 2. The device 1 still cannot be actuated until the
user removes the end cap 2 as the rear outer 20housing 3 may not be moved forward axially relative
to the front housing 11 to disengage the hooks 66 retaining the resilient force of the spring 13. The
user next removes the end cap 2, which pulls with it the attached needle guard 29, including the rigid
needle shield 31 and inner tip cap 33. This results in a device as shown in Figure 24. Figure 25 is a cut
away view of the device shown in Figure 24 illustrating 25the position of the needle retracted relative
to the front end in more detail.        The user then places the front end of the front housing 11 against
the skin. At this point the needle is in the retracted position shown in Figure 25 relative to the front end
of the front housing. In exemplary embodiments, the needle is retracted by a distance I =3 mm from
the end of the housing to protect against accidental 30needle stab injuries.         The user then pushes
down against the front housing 11 in the axial direction while gripping the rear part of the outer housing
3. This causes the outer housing 3 to move in an axial direction relative to the front housing 11 from
the position shown in Figure 22 such that rear end 69 of the outer housing 3 engages 35the ramped
upper surface of the hooks 66 at the rear end of the resilient legs 64  - 66 - retaining the drive cylinder
15 hooked over the rim 68 at the rear end of the guide cylinder 19. The resilient legs 64 are urged
radially inwardly under the action of the outer housing until they are unhooked from the rim 68 and
start to pass through the opening at the rear end of the guide cylinder 68. At this point the force of the
spring 513 is released and pulls the hooks 66 the rest of the way through the aperture in the guide
cylinder 191 and starts to drive the drive cylinder forwards axially in the forward direction to the left of
Figures 24 and 25. 



Once the drive cylinder 15 starts to move forwards axially under the action of the drive spring 131 it
initially cannot move axially relative to the syringe housing 10as a result of the engagement of the
inner lugs 52 with the rear end of the syringe housing 9. Thus, it acts to drive forward the syringe body
and hence the needle relative to the front housing 11 towards the exposed position shown in Figure
26. As the drive cylinder moves forward relative to the front housing 11 against the bias of the return
springs 50, the return springs 50 are compressed. As the drive 15cylinder 15 moves forward axially it
is forced to rotate through 45 as a result of the engagement of the lugs 54 with the inclined portions 84
of the slots 80 in the guide cylinder 19. While the drive cylinder 15 moves forward axially and rotates
with the lugs 54 riding in the inclined-portions-84-of-the slots-80, the plunger-cup 1-7-will-- rotate in the
opposite direction with the lugs 70 riding in the circumferential portions 2058 of the drive cylinder slots
60, as the lugs 70 move through the helical portions 86 of the slots 85 in the guide cylinder 19. During
this part of the motion of the drive cylinder, there is no relative movement between the plunger and
barrel. Thus, the plunger cup 17 is not effective in driving the plunger into the barrel of the syringe.
Once drive cylinder 15 and its lugs 54 have been driven forwards sufficiently 25to reach the linear
portion 82 of the slot, the drive cylinder has rotated such that the inner lugs 52 engage the axial slots
45 on each side of the syringe housing, permitting relative axial movement of the drive cylinder 15 and
syringe housing 9. The drive cylinder 15 and its lugs 52 have rotated from the position shown in Figure
25 to the position shown in Figure 26. At this point, the syringe housing 9 will have 30reached its most
extended position relative to the front housing 11 as shown in Figure 26 causing the needle to project
beyond the front end of the front housing by the dispensing depth. The distance that the drive cylinder
moves forward axially while rotating in order to enter the slots in the syringe housing may be used to
control the distance that the needle is driven forward to reach a desired dispensing 35depth.  - 67 -
Once the lugs 52 of the drive cylinder 15 have entered the slots 45 in the syringe housing 9, the drive
cylinder 15 moves axially from the position shown in Figure 26 relative to the syringe housing 9 and
hence the barrel of the syringe with the drive cylinder lugs 54 riding in the linear portions 82 of the
guide cylinder slots 580. The plunger cup 17 moves forward axially with the drive cylinder being
coupled thereto by movement of the lugs 70 in the circumferential portions 58 of the drive cylinder
slots 60. The rotation of the plunger cup 17 is guided by virtue of the engagement of the lugs 70 in the
helical portions 86 of the guide cylinder slots 85. The plunger cup 17 therefore continues to rotate as it
acts to drive the plunger in 



10the barrel under the action of the drive cylinder 15 moving linearly in the axial direction relative to
the syringe housing 9 under the spring force. During this part of the cycle, the plunger cup 17 therefore
acts to depress the plunger 25 and cause liquid to be dispensed through the needle. Dispensing of
liquid in this manner continues until the plunger cup lugs 70  15 reach the end of the circumferential
portions 58 of the slots 60 in the drive cylinder as shown in Figure 27. This coincides with the point at
which the drive cylinder 15 reaches the front end of the slots 45 in the syringe housing 9, and can no
longer travel further axially forward in the slots 45 relative to the syringe housing 9. While the spring 13
continues to exert an axial driving force on the drive cylinder 15, the 20drive force is no longer effective
in driving the drive cylinder 15 forward. The lugs 70 of the plunger cup 17 are free to decouple from the
driving cylinder 15 by moving rearwardly in the rear legs 62 of the slots 60 in the drive cylinder 15
under the action of the return springs 50 which urge the syringe housing 9 and plunger rearwardly to
retract the needle now that there is no effective forward driving force 25being exerted on the syringe.
The linear portions 88 of the guide cylinder slots 85 enable the lugs 70 to move rearwardly in the linear
portions 62 of the slots 60 in the drive cylinder 15. The decoupling of the plunger cup 17 and driving
cylinder 15 means that a drive force is no longer transmitted between the drive cylinder and the
plunger cup. The plunger cup 17 retracts relative to the drive cylinder with the lugs 3070 moving into
the rear legs 62 of the drive cylinder slots 60 from the position shown in Figure 27, passing over
resilient hooks 65 to the position shown in Figure 28. In this way, once the lugs 70 have reached the
position shown in Figure 28, they may not move forward axially in the linear portions 62 of the slots 60,
preventing the plunger cup 17 from urging the needle forward again.  - 68 -        It has been found that
the device may be used to deliver a viscous drug over an actuation cycle which takes around 8 to 10
seconds.        Although once the actuation cycle has finished the needle 23 is safely and permanently
retracted, the user can nonetheless replace the end cap 2 for disposal 5 of the entire device. This is
shown in Fig. 29. It will be appreciated that in the post activation device shown here the position of the
outer housing 3 relative to the front housing 11 has changed in comparison to that in the preactivated
device (see e.g. Figure 2) as a result of the outer housing 3 being moved forward relative to the front
housing 11 in the activation step. This prevents the lug (not shown) inside the end 10cap 2 being fitted
into the rearmost groove 12b in the front housing, but it can instead be fitted over the foremost groove
12a instead.        Before and after use of the device, the user may check the viewing window 5 in the
outer housing 3 to observe whether the plunger has moved forward in the barrel to fully dispense the
liquid therein. 15In embodiments shown, when the plunger is depressed, the forces acting on 



the plunger do not pass directly through the rear flange to the main body of the barrel of the syringe,
but instead bypass the rear flange by passing through the syringe housing as described above. The
syringe housing acts generally to more uniformly distribute and share the forces transmitted to the
barrel, reducing the 20stress to which it is exposed in use. This has been found to significantly
decrease the likelihood of breakage or damage to the syringe barrel in use, and enables conventional
unmodified syringes to be used to dispense liquids in situations where large forces need to be applied
to the plunger to force the liquid out of the barrel through the needle, e.g. where greater injection
depths are involved, and/or 25relatively more viscous liquids. The present invention may provide a
particularly effective arrangement in which minimal frictional forces are generated opposing the
movement of the mechanism in depressing the plunger. For example, during use of the device, the
only frictional forces generated may be those generated as a result of the 30movement of the lugs 70
and 54 associated with the plunger cup and drive cylinder in the respective tracks of the drive cylinder
and guide cylinder. In turn, this means that lesser forces need be applied to dispense a liquid as
compared to a conventional device in which significant frictional forces may be generated as a result of
contact between radially extending projections and the moving parts of the 35device and the walls of
the housing.  - 69 -        A further embodiment of the invention will now be described by reference to
Figures 30-40b.        The embodiment of Figure 30 is similar in operation to the embodiment described
with respect to Figures 1-29, other than in relation to the drive coupling 5arrangement which
selectively transmits the driving force to the plunger, and the construction of the syringe housing.
Rather than acting on the plunger via a separate plunger cup, a driven part of the drive coupling
arrangement acts directly on the end of an appropriately modified plunger which forms the second part
of a drive coupling arrangement between the driving means and plunger. Rather than 10comprising
two parts that clamp around the syringe barrel, the syringe housing comprises a sleeve with an end
plate that retains the syringe within the housing.        With reference to Figure 30, the device of the
second embodiment of the invention is shown. Figure 30 omits the rear outer housing and end cap
which would be provided in the same manner as with the embodiment of Figure 1. 



15The embodiment of Figure 30 still includes a guide cylinder 219 over which the rear outer housing
will extend in the complete device. The guide cylinder 219 is shown in Figure 30a. It may be seen that
the guide cylinder 219 includes slots 285, 280 of the same configuration used in the earlier
embodiment, and shown for example in Figure 20, which cooperate with lugs 314, 312 respectively
disposed on 20the plunger driving part 230 and syringe advancing part 220 in a similar manner to the
way in which the lugs of the drive cylinder and plunger cup of the earlier embodiment interact with the
guide cylinder 19. The device includes a front housing 211 connected to the guide cylinder 219. The
syringe is located in a syringe housing 209 which is of a different 25construction to the syringe housing
of the embodiment of Figures 1-29. As shown in more detail in Figures 35 and 36, the syringe housing
is formed from two parts which are assembled together to provide the housing for a syringe having a
plunger of the configuration illustrated in Figure 37. The syringe housing includes a sleeve portion 300
shown in Figure 35 and 30an end plate 302 shown in Figure 36. This construction enables the syringe
to be inserted in the sleeve by pushing it in from the open rear end, and then retained in place by fitting
the end plate 302 over free rear end 327 of the plunger on to the rear flange 227 as shown in Figures
31 and 32. In order to enable the rear end plate 302 to be fitted over the rear end of the plunger 327,
the rear end plate 302 35- -defines-an-opening-304-of-a-corresponding cross
sectional-shape-to-the-transverse -  - 70 - cross sectional shape of the plunger and an appropriate
dimension to enable it to be fitted over the end 327 of the plunger.        Once the plunger 325 is
assembled to the sleeve and end plate forming the syringe housing, the rear flange 227 of the syringe
will be sandwiched between the 5 end plate 302 and a locating groove 231 at the rear end of the
sleeve. Once the device front and rear sections are assembled together, the end plate 302 is held
securely in place. In this manner, the sleeve and end plate portions of the syringe housing of this
further embodiment may together provide a syringe housing which snugly fits around the syringe
barrel, immobilising the syringe, and isolates the rear 10flange of the syringe from axial forces in the
manner described above in relation to the earlier embodiment. The sleeve portion 300 of the syringe
housing includes compressible material extending at least axially to enable the sleeve to snugly
engage around the syringe barrel once inserted into the sleeve. The rear end of the sleeve includes
slots defining resilient tabs 329 therebetween to enable the end 15plate 302 to be fitted through the
rear end of the sleeve, but such that the end plate 



is retained securely in place once the front and rear sections are assembled together.        It will be
appreciated that the syringe housing of this alternative construction, comprising a sleeve portion and
end plate may be used in conjunction with the 20 earlier embodiments of Figures 1-29, rather than
using a housing comprising first and second longitudinally extending sections which are clamp around
the syringe barrel, provided that an end plate with an appropriately shaped opening is used to
cooperate with the shape of the end of the plunger to enable the rear plate to be fitted thereover. Both
arrangements may provide immobilisation of the syringe and 25prevent transmission of axial forces to
the barrel through the rear flange when the plunger is driven into the barrel in use. In embodiments
where the syringe housing includes a sleeve and rear end plate it may be more appropriate to use a
needle guard that does not include a rigid needle shield. The embodiment of Figures 1-29 is
particularly useful when it is desired to 30incorporate a standard syringe pre-pack including a plunger
into the device, avoiding the need to interfere with the pre-pack. The syringe housing of the type
shown in relation to the Figure 30 embodiment could equally be used without interfering with the
pre-pack, including the plunger, if used with the drive coupling arrangement disclosed in relation to the
embodiment of Figures 1-29. However, as __35__ _mentioned
aboverthe-plunger-is-not-one-of-the-regulated-components-of-a-syringer------  -71 - and a standard
syringe may be modified to add (if no plunger is provided) or otherwise substitute the plunger with an
alternative plunger without needing to seek further regulatory approval. Thus, the device of the
embodiment of Figure 30 onwards, despite needing to use a customised plunger, still has the
advantage that 5it does not interfere with the regulated part of the syringe pre-pack. The syringe
housing 209 is moveable relative to the front housing 211 in use to advance and retract the needle as
in the earlier embodiment. Rather than including a pair of axially extending return springs biasing the
syringe housing to a retracted position relative to the front housing, in the embodiment shown a single
10 coil spring may be disposed between the front housing and the seat 239 defined at the front of the
syringe housing sleeve 300 for biasing the syringe housing toward a retracted position. The spring will
extend around the front end of the sleeve 300. It will be appreciated that such an arrangement may
equally be used in accordance with the first embodiment, and equally the arrangement using a pair of
axially 15extending springs shown in the first embodiment could alternatively be used in the second
embodiment, or any other suitable arrangement may be used.        The sleeve 300 also includes a
viewing window 237 as in the earlier embodiment. Axially extending slots 245 extend from the rear end
of the syringe housing on each side and cooperate with lugs 310 extending from the inner surface 20of
the syringe advancing part 230 of the drive coupling arrangement in a similar 



manner to the way in which lugs 54 of the drive cylinder 15 cooperate with the slots 45 of the syringe
housing 9 in the earlier embodiment. A similar slot 245 is provided on the other side of the syringe
housing sleeve. As mentioned previously, in the further embodiment of Figures 30-39, the 25syringe
used has a modified plunger to enable it to interact with the drive coupling arrangement. The plunger
325 is shown in Figure 37. The plunger has a free end 327 which forms a part of the drive coupling
arrangement as described in more detail below. The transverse cross section of the plunger is of a
shape which corresponds to the cross sectional shape of the opening 304 in the end plate 302 to
30enable the front end of the plunger extend through the end plate 302 as described above.         It will
be appreciated that the end plate 302 interacts with the plunger to constrain the plunger against
rotation relative to the syringe housing. This is achieved by virtue of cooperation between the edges of
the opening 304 and the 35shape of the plunger in transverse cross section. The end plate 302 acts
as a  - 72 - rotational alignment plate, constraining the plunger against twisting as it moves axially into
the barrel of the syringe. This is important in this further embodiment, as the drive coupling
arrangement relies upon the syringe plunger maintaining a given rotational alignment in order to
interact properly with the other part of the drive 5coupling arrangement to ensure that the driving force
is transmitted or not transmitted appropriately to the plunger. In the illustrated embodiment, the
inwardly projecting tabs 305 extending from the edge of opening 304 engage a slot 331 in the plunger
for axially guiding the plunger as it enters the barrel.               The way in which the front part of the
device is assembled may be seen by 10comparing Figures 31-33.        Once the syringe has been
assembled to the syringe housing and front housing, the rear part of the device is assembled. The
components of the rear part of the device will be described by reference to Figures 30-34, 38 and 39.
The rear part of the device comprises a driving spring 213 which provides 15the main driving force for
propelling the syringe and driving the plunger into the barrel during the needle advancing and
dispensing stages as in the earlier embodiment of Figures 1-29. The drive spring 213 is mounted over
rear legs 264 of a plunger driving part 230 of the drive coupling arrangement. The plunger driving part
230 includes outwardly directed lugs 314 which engage a slot 285 in the guide 20cylinder which
overlies the plunger driving part in use. The slot 285 has a profile 



similar to that of slot 85 in the embodiment of Figures 1-29, for example as illustrated in Figure 20.
Thus, when the plunger driving part 230 is driven axially under the action of the driving spring 213, it
will be forced to also rotate. The plunger driving part 230 includes a slot 318 having a shape which will
25allow the free end 327 of the plunger 325 to pass therethrough only when the slot is in a particular
rotational alignment with the free end of the plunger. The slot 318 is best seen in Figures 31 and 31a.
When the device is assembled, the plunger driving part 318 is located over the rear end 327 of the
plunger such that the slot 318 is not rotationally aligned with the end 327 of the plunger. In this
manner, the 30plunger driving part 318 will bear against and transmit a driving force to the end of the
plunger when the main driving spring 213 is released. The initial relative rotational positions of the slot
318 and the plunger end 327 are illustrated in Figure 40a.  - 73 - driven by the spring 213 in use. This
results in the slot 318 rotating relative to the end of the plunger 327 until it reaches a position of
rotational alignment with the shaped free end 327 of the plunger, allowing the end of the plunger to
pass through the slot 318. The relative positions of the plunger end 327 and the slot 318 at this 5stage
are shown in Figure 40b. A further drive coupling part, the syringe advancing drive part 220, is located
between the plunger drive part 230 and the syringe housing 209. In use, the plunger driving part 230
transmits the driving force additionally to this further part. The syringe advancing drive part 220 is used
to control the transition between the 10needle advancing and dispensing stages. The syringe
advancing drive part 220 includes outwardly directed lugs 312 which engage a slot 280 in the overlying
guide cylinder. This slot has a configuration similar to slot 80 in the earlier embodiment e.g. as shown
in Figure 21. Initially the front end of the syringe advancing drive part 220 engages the 15rear end of
the syringe housing 209. Thus the plunger driving part 230 will initially transmit a driving force exerted
by the spring 213 to the plunger and syringe advancing part 220, and the syringe advancing part 220
will act on the syringe housing to advance it with the plunger. As a result of engagement with the lugs
312 and the inclined slot 280 in the guide cylinder 219, the syringe advancing drive part 20220 will be
constrained to rotate during an initial part of its axial travel under the action of the drive force
transmitted to it by the plunger drive part 230. This enables the syringe advancing drive part 220 to
rotate to bring internal lugs 310 into alignment with axially extending slots in the syringe housing i.e.
slots 245. The 



syringe advancing drive part will then continue to move axially relative to the 25syringe housing as the
lugs 310 travel in slots 245.        Operation of the further embodiment of Figures 30-40b will now be
described. Once the force of the driving spring 213 is released, which may be achieved using a
triggering arrangement as described in respect of the embodiment of 30Figures 1-29, the plunger
driving part 230 is driven forwards axially. The slot 318 and plunger rear end 327 are initially in the
relative positions shown in Figure 40a. In this, position the surface of the plunger driving part 230
surrounding the slot 318 bears against the end of the plunger 327, driving it forward. The plunger
driving part 230 also engages against the rear end of the syringe advancing part 220 35driving it
forward axially. The syringe advancing part 220 bears against the rear  - 74 - end of the syringe
housing 209 driving it, and hence the syringe including the needle forward axially to advance the
needle for penetration. During this stage, as the syringe advancing part 220 is coupled to the syringe
housing, there is no resultant axial force on the plunger.       As the plunger driving part 230 and the
syringe advancing part 220 move forward axially, they are also constrained to rotate. Plunger driving
part 230 rotates due to engagement of lugs 314 with the slot 285 in the guide cylinder 219. The
syringe advancing part 220 rotates due to engagement of lugs 312 with slot 280 in guide cylinder 219.
Once the syringe advancing drive part 220 has rotated to a 10given position relative to the front
housing under the action of the drive force, at the point where the lugs 312 engage the slot 345, it is
free to move axially relative to the syringe housing, such that the drive force transmitted to the plunger
end via the plunger driving part 230 will be effective to drive the plunger into the barrel to dispense
liquid. Thus the syringe advancing drive part 220 decouples from the 15syringe housing. During this
dispensing stage the lugs 312 ride in slot 280 of the guide cylinder 219.        Dispensing continues until
the plunger driving part 230 has rotated to the position shown in Figure 40b relative to the rear end of
the plunger 327. In this position the slot 318 is rotationally aligned with the end of the plunger 327. The
20plunger driving part 230 may no longer transmit the driving force to the plunger, and 



the plunger is free to retract relative to the plunger driving part 230. The syringe housing 209, and
hence the syringe and plunger then retract under the action of the return spring located between the
front housing and the syringe housing which biases the syringe housing toward a retracted position. In
this way, the needle 25retraction stage is provided. During retraction the plunger end retracts through
the slot 318 in the plunger drive part 230. The plunger driving part 230 cannot then come back into
engagement with the end of the plunger, preventing inadvertent further actuation of the device. The
initial rotational position of the slot 318 of the plunger driving part 30relative to the free end of the
plunger 327 may be chosen appropriately to ensure that a position of alignment between the plunger
end and slot is achieved at a desired point corresponding to the end of the dispensing stage, and the
start of the needle retraction stage. The initial position may depend upon the length of travel of the
plunger driving part 230 in the axial direction, the inclination of the guide slot 35etc. It will be
appreciated that any suitable angle of rotation between the plunger  - 75 - driving part 230 and the
plunger end 327 may be used, and the illustrated arrangement is only exemplary.        It has been
found that embodiments of the present invention are particularly effective when used to dispense more
viscous liquids, and may be used to 5dispense more viscous drugs than could be achieved using prior
art devices without unacceptable risk of breakage of the device. This is particularly effective, as
viscous drugs are increasingly used to provide sustained release formations. Relatively large forces
are needed to push a viscous drug out of the syringe through the needle, and the risk of breakage of
the syringe is accordingly higher. It is 10thought that the device may be particularly beneficial in the
context of neurobiological drugs which are becoming available, and which are relatively viscous,
causing difficulties when it is attempted to dispense them using conventional devices. The present
invention also provides the ability to more precisely control the 15depth of delivery of a drug, by
providing greater control over the start and finish of the needle advancement and dispensing parts of
the actuation cycle, as well as the distance by which the needle advances in the insertion part of the
cycle. The device may readily be adapted to provide a range of different needle depth selections with
minimal or no modification, allowing the use of the device to deliver 



20subcutaneous, intradermal, subdermal or intramuscular drugs. For example, this may be achieved
by suitable adaption of the lengths of the slots guiding movement of the drive cylinder and plunger cup,
or plunger and syringe driving parts during the different parts of the cycle.           The device is
arranged such that it may be used without modification to the 25standard regulated syringe prepack
which has already received regulatory approval.        The present invention may provide an automatic
injection device which has a range of different safety features to guard against needle stick injuries,
and which may comply with increasing regulation in this area. For example, the device may 30include
multiple features to safeguard against premature activation, and may also enable the needle to start
from a more retracted position due to the greater ability to reliably advance the needle to a desired
insertion depth in use.        It is believed that the device is particularly simple to use, and may be used
by people with manual dexterity difficulties. The ability to use for a user to self 35administer drugs is
advantageous, enabling the user to self-inject at home, avoiding  - 76 - the need for professional staff
to be involved in the treatment of patients, leading to corresponding cost savings and benefits in
increasing the penetration of drug delivery. The present invention in its preferred embodiments
reduces the number of 5moving parts which are required to complete the auto injection cycle, including
the needle insertion, drug dispensing and needle withdrawal stages. It has been found that the device
may be produced using injection moulding techniques, with a process involving few splits. For
example, it has been found that a device in accordance with the first embodiment may be made with
as few as two splits. 10  77 Claims: 



1. An automatic injection device; comprising: 5a syringe having a needle, a barrel and a plunger; and
driving means for driving the plunger into the barrel; wherein the injection device is arranged to
perform an automatic actuation cycle in use comprising the steps of advancing the needle of the
syringe for         insertion, driving the plunger into the barrel for dispensing a liquid contained in the
10barrel, and retracting the needle; wherein the device is arranged such that during operation of the
device, a driving force is transmitted from the driving means to the plunger during the _ dispensing
stage, and such that a driving force is not transmitted to the plunger during the retraction stage to allow
retraction of the needle; 15wherein the automatic injection device comprises a drive coupling
arrangement between said driving means and said syringe;       wherein said drive coupling
arrangement comprises a drive coupling part selectively transmitting or not transmitting force from the
driving means to the plunger depending upon the rotational position of the coupling part; 20wherein
the device is arranged such that, depending upon a configuration of the drive coupling arrangement,
the syringe is driven forward during the needle advancement stage and the plunger is driven into the
barrel during the dispensing stage for dispensing a liquid contained in the barrel;               and wherein
a transition between said needle advancement and dispensing 25stages is controlled by the rotation of
a part of said drive coupling arrangement.  2. The automatic injection device of claim 1, wherein said
drive coupling arrangement is arranged to transmit a driving force to the syringe barrel during said
needle advancement stage, and to transmit a driving force to the plunger and not 



30the syringe barrel during said dispensing stage for driving the plunger into the barrel.  78 the plunger
rotates under the action of a driving force, the drive coupling part moving axially as it rotates.  4. The
automatic injection device of claim 3, wherein the drive coupling part 5moves axially as it rotates until
the drive coupling part reaches a rotational position such that a driving force is no longer transmitted to
the plunger. 5. The automatic injection device of any of claims 1-4, wherein said drive coupling
arrangement comprises at least first and second parts 10which are configurable such that a driving
force can be selectively transmitted or not transmitted between them in use depending upon the
relative rotational positions of the parts;       wherein the first and second parts are arranged such that
during operation of the device, a driving force is transmitted between the first and second parts  15
during the dispensing stage for applying a driving force to the plunger, and such - that a driving force is
not transmitted between the first and second parts during the retraction stage to allow retraction of the
needle. 6. The device of claim 5, wherein the device is arranged such that a driving 20force
transmitted from the first part to the second part is selectively effective to drive the plunger into the
barrel of the syringe depending upon the rotational position of the first part 7. The device of any of
claims 5 or 6, wherein the second part is provided as a 25separate part from said plunger, and is
movable relative to said plunger.  8. The device of any of claims 5 to 7, wherein the second part
comprises a 



member adapted to engage a syringe plunger handle, 309.The device of any of claims 5 to 8, wherein
the second part is arranged to rotate relative to the plunger in use, wherein the second part comprises
a bearing surface for contacting the end of the plunger. 10.The device of any of claims 5 to 9, wherein
the second part is arranged to 35rotate relative to the first part under the action of the driving force
transmitted  79 thereto by the first part in use, the second part being rotatable into a given rotational
position relative to the first part in which the driving force is no longer transmitted between the first and
second parts in use. 511.The device of any of claims 5 to 10, wherein the first part is initially not
movable axially relative to the barrel of the syringe, and is rotatable under the action of the driving
force to a position in which it is movable axially relative to the barrel of the syringe to drive the plunger
into the barrel. 1012.The device of any of claims 5 to 11, wherein the second part is arranged to be
rotatable under the action of the driving force transmitted thereto, and the first part is arranged to
rotate in an opposite sense to the second part under the action of the driving force. 1513.The device of
any of claims 5 to 12, further comprising means for disabling the device after operation, wherein said
disabling means comprises means for retaining the second part in a position relative to the first part in
which the first part may not transmit a driving force thereto. 2014.The device of claim 5 or 6 wherein
the first part is arranged to rotate relative to the second part under the action of the driving force to
bring at least a portion of the first part into a given rotational alignment with at least a portion of the
second part such that a driving force is no longer transmitted to the second part. 2515.The device of
claim 14, wherein the first part rotates into a rotational alignment with the second part such that a
surface of the first part no longer bears against the surface of the second part to transmit a driving
force thereto. 16. The device of claim 14 or 15, wherein the portion of the first part rotates into 30a
rotational alignment with the portion of the second part to enable the second part 



to retract through the portion of the first part when the driving force is no longer transmitted to the
second part. 17. The device of any of claims 14 to 16, wherein the first part comprises an 35opening
which rotates into alignment with the at least a portion of the second part.  80  18. The device of claim
17, wherein said opening and said second part are configured such that said second part may pass
through said opening only when the opening has rotated into rotational alignment with the portion of
the second part. 5  19. The device of any of claims 14 to 18, wherein the drive coupling arrangement
comprises a third part, wherein the first part is arranged to transmit a driving force to the third part,
wherein the third part is arranged to move under the action of the driving force between a first position
in which the driving force is 10transmitted to the barrel of the syringe, and a second position in which
the driving force is not transmitted to the barrel of the syringe.      20. The device of any of claims 14 to
19, comprising means for constraining the plunger and the second part against rotation relative to the
syringe barrel as the 15plunger is driven into the syringe barrel in use.  21. The device of any one of
claims 5 or 6 or any one of claims 14 to 20, wherein said second part is provided as part of said
plunger, preferably by a rear flange of the plunger.           22. The device of any of claims 5 to 21,
wherein the device is arranged such that once the driving force is no longer transmitted from the first
part to the second part in use, the driving force continues to be applied to the first part but is no longer
effective in driving the first part axially.          23. The device of any of claims 5 to 22, wherein the
device is arranged such that once the driving force ceases to be transmitted from the first part to the
second part in use, the barrel and plunger are free to move rearwardly thereby retracting the needle.
24. The device of any of claims 5 to 23, wherein the second part is arranged to retract relative to the
first part when the first part ceases to transmit a driving force thereto in use. 



81  25. The device of any of claims 5 to 24, further comprising guide means for influencing the
movement of the first part and/or the second part under the action of the driving force. preferably
wherein the movement of the first part and/or the second part under the action of the driving force is
guided by the travel of a pin in a 5slot.  26. The device of any of claims 5 to 24, wherein the first and
second parts are arranged such that in use, the first part is acted upon by the driving means, and the
second part acts on the plunger. 10  27. The device of any of claims 5 to 26, wherein the first part
directly contacts the second part for transmitting a driving force thereto in use.  28. The device of any
of claims 5 to 27, wherein the driving means acts directly 15on said first part. 29,The device of any of
claims 5 to 28, wherein the second part directly' contacts said plunger. 2030.The automatic injection
device of any preceding claim, wherein the syringe is received in a syringe housing.      31. The device
of claim 30, wherein said syringe housing is configured such that the barrel and the rear flange are
immobilised in the syringe housing such that they 25can be moved within the device by a force applied
to the syringe housing.  32. The automatic injection device of claim 30 or 31, wherein the syringe
housing is configured such that when the plunger is driven into the barrel in use, no axial force is
transmitted to the barrel of the syringe through the rear flange. 30  33. The device of claims 30 to 32,
wherein a rear end of the syringe housing cooperates with the plunger to constrain the plunger against
rotation relative to the syringe barrel as it is driven into the syringe barrel in use.  



82 34.The device of claim 33, wherein the plunger comprises at least one axially extending guide
which cooperates with an edge of an opening at the rear of the syringe housing through which the
plunger extends to guide movement of the plunger into the barrel. 5  35. The device of any one of
claims 30 to 34, wherein the syringe housing clamps on to the syringe barrel.  36. The device of claims
30 to 35, wherein the syringe housing comprises first 10and second sections which are closed around
the syringe to provide the syringe housing.     37. The device of claims 30 to 34, wherein the syringe
housing comprises a sleeve which engages around the syringe barrel and a rear end cover which
15cooperates with the sleeve to retain the syringe in the housing.  38. The device of claim 37, wherein
said rear end cover is a rear end plate located over the rear flange of the syringe, and defining an
opening through which the plunger extends. 20  39. The device of claim 38, wherein an edge of the
opening cooperates with the plunger to constrain the plunger against rotation relative to the syringe
barrel.  40. The device of claims 30 to 39, wherein the interior of the syringe housing 25comprises
means for gripping the barrel of the syringe, the gripping means comprising compressible material.
41. The device of claims 30 to 40, wherein the front end of the syringe housing engages over the front
shoulder of the syringe and the rear end of the housing 30extends behind a rear flange of the barrel.
42. The device of claims 30 to 41, wherein the syringe housing is disposed within an outer housing of
the device, and is movable relative to the outer housing to advance or retract the syringe in use.  83
43. The device of any of claims 30 to 42, wherein the front end of the syringe housing is coupled to a
front housing for protecting the needle, the front housing being intended to be located against the skin
of a user in use, wherein the syringe housing is axially movable relative to the front housing between a
first retracted 



5position and a second extended position corresponding to concealed and exposed positions of the
needle.     44. The device of any preceding claim, wherein the device comprises a viewing window to
enable the user to view the position of the plunger before and after 10actuation of the device.  45. The
device of any preceding claim, wherein the device comprises activation means adapted to be operated
by a user to trigger automatic injection delivery, preferably wherein the device comprises an outer
housing, the outer housing 15arranged to be axially movable relative to a front housing of the device to
enable activation of the device by urging the outer housing toward the front housing of the device.  46.
The device of claim 45, wherein the activation step is operable to release a 20catch or detent which
restrains a resilient force of the driving means.  47. The device of any preceding claim, further
comprising an end cap which covers the front needle end of the device. 2548.The device of claim 47,
wherein the device is arranged such that it cannot be activated until the end cap is removed.  49. The
device of any preceding claim, wherein the needle is protected by a needle guard which must be
removed prior to use of the device, wherein the needle 30guard comprises an outer rigid needle guard
and an inner resilient tip cap, wherein the tip cap is attached to the rigid needle guard to enable the
removal of the rigid needle guard and tip cap as a unit.  50. The device of claim 49 as dependent upon
claim 47 or 48, wherein the end 35cap is arranged such that it pulls the needle guard from the needle
as it is removed,  84  51. The device of any of claims 47 to 50, wherein the end cap is arranged such
that it may be replaced after actuation of the device, the device comprising first and second means
respectively cooperating with the end cap to enable the end cap to 5be clipped onto the end of the
device both before and after actuation of the device, 



the first and second means being located in different axial positions.  52. The device of any preceding
claim, wherein the device is packaged in an outer package for supply to a user. I0 53.A package
containing the injection device of any of claims 1 to 52 for supply to a user. 54.The device or package
of claim 52 or 53, wherein the packaging comprises 15a container for the device, and a releasable
seal closing the container, preferably wherein the container is a blister pack. 55.The device or package
of claim 52 or 53, wherein the packaging cooperates with the device to block a release means of the
mechanism of the device. 20 56,The device or package of claim 54 or 55, wherein the packaging is
arranged to prevent release of a catch or detent restraining a resilient force of the driving means of the
device. 2557.An injection device in accordance with any of claims 1 to 56, comprising a liquid to be
dispensed in the syringe barrel. 58.A kit of parts for the injection device in accordance with any of
claims 1 to 56. 30 59.An injection device or package substantially as herein described and with
reference to any one of the accompanying drawings. 










