Office de la Propriete Canadian CA 2781483 A1 2011/05/26

Intellectuelle Intellectual Property
du Canada Office (21) 2 781 483
g,lnngL%?rri‘fg:na " mfgtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2010/11/19 (51) CLInt./Int.Cl. A67M 5/375 (2006.01)

(87) Date publication PCT/PCT Publication Date: 2011/05/26 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2012/05/18 NOVARTIS AG, CH

o ST . D (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: EP 2010/06/7869 BEDFORD. ANTHONY JONATHAN GB:

(87) N° publication PCT/PCT Publication No.: 2011/061313 BISHOP. DUNCAN ALECK GB:

(30) Priorité/Priority: 2009/11/20 (EP09176607 .1) GOW, ANDREW MURRAY, GB;
HARRIS, DAVID STUART, GB:

HAWSON, NICHOLAS, GB;
LLOYD-LUCAS, FRANCIS DOMINIC, GB;
MURPHY, MARTIN, GB,;

ROYER, CHRISTOPHE, CH

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : SERINGUE
(54) Title: SYRINGE

(57) Abregé/Abstract:

A syringe (2) for dispensing a fluid, the syringe Including a barrel (4) including a discharge end (10) defining a discharge passage,
and a plunger (15) disposed within the barrel, the plunger being adapted to move within the barrel such that the plunger and
discharge end define a variable volume chamber within the barrel and the plunger is capable of displacing fluid from the chamber
through the discharge passage; wherein the syringe includes a rotational element (20a, 20b, 24a, 24b) adapted to rotate about
longitudinal axis of the syringe and which has a first axial orientation relative to the discharge end of the barrel and a first stop Is
provided on the plunger and/or the barrel which Is adapted to limit axial movement of the plunger in the first orientation of the
rotational element, and the rotational element has a second axial orientation relative to the discharge end of the barrel in which the
first stop Is disengaged and movement of the plunger is permitted to a second stop.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

» . _
( l an adH http://opic.ic.ge.ca* Ottawa/Gatineau K1A 0C9 - Atp.//cipo.dic.ge.ca o p1C
OPIC - CIPO 191




WO 2011/061313 A1 |[HIL 1! HUDL Y ORS00 RO R R

CA 02781483 2012-05-18

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
26 May 2011 (26.05.2011)

(10) International Publication Number

WO 2011/061313 Al

(51) International Patent Classification:
A6IM 5/315 (2006.01)

(21) International Application Number:
PCT/EP2010/067869 (74)

(22) International Filing Date:
19 November 2010 (19.11.2010) (81)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

09176607.1 20 November 2009 (20.11.2009) EP

(71) Applicant (for all designated States except US):. NO-
VARTIS AG [CH/CH]; Lichtstrasse 35, CH-4056 Basel
(CH).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BEDFORD, Tony (84)
|GB/GB]; Cambridge Consultants, Science Park, Milton
Road, Cambridge CB4 ODW (GB). BISHOP, Duncan
|GB/GB]; Cambridge Consultants, Science Park, Milton
Road, Cambridge CB4 ODW (GB). GOW, Andrew [GB/
GB]; Cambridge Consultants, Science Park, Milton Road,
Cambridge CB4 0DW (GB). HARRIS, Dave [GB/GB];
Cambridge Consultants, Science Park, Milton Road,
Cambridge CB4 ODW (GB). HAWSON, Nick [GB/GB];

Road, Cambridge CB4 ODW (GB). ROYER, Christo-
pher [FR/CH]; Novartis Pharma AG, Postfach, CH-4002
Basel (CH).

Agent: BONE, Alex; Novartis Pharma AQG, Patent De-
partment, CH-4002 Basel (CH).

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

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
/M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TQG).

Cambridge Consultants, Science Park, Milton Road, pyblished:

Cambridge CB4 0 DW (GB). LLOYD-LUCAS, Dominic
|GB/GB]; Cambridge Consultants, Science Park, Milton
Road, Cambridge CB4 ODW (GB). MURPHY, Martin
|GB/GB]; Cambridge Consultants, Science Park, Milton

(54) Title: SYRINGE

with international search report (Art. 21(3))

[Continued on next page]

(57) Abstract: A syringe (2) for dispensing a tluid, the syringe including a barrel (4) including a discharge end (10) defining a
discharge passage, and a plunger (15) disposed within the barrel, the plunger being adapted to move within the barrel such that the
plunger and discharge end define a variable volume chamber within the barrel and the plunger 1s capable of displacing fluid from
the chamber through the discharge passage; wherein the syringe includes a rotational element (20a, 20b, 24a, 24b) adapted to ro-
tate about longitudinal axis of the syringe and which has a first axial orientation relative to the discharge end of the barrel and a
first stop 1s provided on the plunger and/or the barrel which is adapted to limit axial movement of the plunger in the first orienta-
tion of the rotational element, and the rotational element has a second axial orientation relative to the discharge end of the barrel

in which the first stop 1s disengaged and movement of the plunger is pe:

rmitted to a second stop.
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Syringe

The present invention relates to a syringe and, in particular, to a syringe adapted to permit priming,

followed by dosing of a pre-determined dose.

It is often desirable to deliver a relatively small volume of fluid from a syringe in a method that is
both accurate and reproducible. Typically, syringes containing fluids are first primed, to ensure that
no air or other gas is present in the syringe and then a second, delivery (dosage) step is performed to
deliver the required volume of fluid. However, it is difficult to deliver accurately a relatively small

volume of fluid during the delivery step using a conventional syringe.

W001/62319, US3,934,586 and WO03/004080 all describe dual stage syringes, but none of them

addresses the issue of delivering accurately and reproducibly a relatively small volume of a fluid.

According to a first aspect of the present invention, there is provided a syringe for dispensing a fluid,
the syringe including a barrel including a discharge end defining a discharge passage, and a plunger
disposed within the barrel, the plunger being adapted to move within the barrel such that the
plunger and discharge end define a variable volume chamber within the barrel and the plungeris
capable of displacing fluid from the chamber through the discharge passage; wherein the syringe
includes a rotational element adapted to rotate about longitudinal axis of the syringe and which has
a first axial orientation relative to the discharge end of the barrel and a first stop is provided on the
plunger and/or the barrel which is adapted to limit axial movement of the plunger in the first
orientation of the rotational element, and the rotational element has a second axial orientation
relative to the discharge end of the barrel in which the first stop is disengaged and movement of the

plunger is permitted to a second stop.

In accordance with the invention, the plunger can be displaced towards the discharge end in the first
axial orientation until the first stop is engaged. This constitutes the priming step. The rotational
element is then rotated from the first axial orientation to the second axial orientation, whereupon
the first stop is disengaged or by-passed and the plunger can be further displaced towards the
second stop. The spacing between the first and second stops defines the volume dispensed from the
syringe during the delivery step for a specific barrel internal diameter. For relatively small volumes of
fluid, the displacement from the first stop to the second stop is relatively short, but accurately

controlled by the syringe according to the invention.
1



10

15

20

25

30

CA 02781483 2012-05-18
WO 2011/061313 PCT/EP2010/067869

The rotational element is adapted to be rotated between the first and second axial orientations.

Thus, the second axial orientation is typically angularly displaced from the first axial orientation.

In an embodiment of the invention, the plunger comprises the rotational element. However, in an
alternative embodiment, a first part of the plunger may be adapted to rotate relative to discharge
end of the barrel and/or a second part of the plunger. In a yet further embodiment, a part of the
barrel, e.g. an end part of the barrel opposite to the discharge end, may comprise the rotational

element and be adapted to rotate relative to the discharge end of the barrel.

In drder to prevent unintended movement from the first axial orientation to the second axial
orientation, for example before completion of the priming step, in embodiments where the plunger
comprises or includes the rotational element, the plunger may include an orientation controlling
element which is adapted to prevent rotation of the plunger from the first orientation to the second
orientation until the plunger engages the first stop. This ensures that the plunger remains in the first

axial orientation until the priming step is complete and the plunger has engaged the first stop.

In an embodiment of the invention as defined anywhere herein, the orientation controlling element
includes a spline (a longitudinally extending rib) carried by the plunger which is located in use within
a spline channel defined in at least a part of the barrel. For example, the barrel may include a collar

located at the opposite end to the discharge channel and the collar defines the spline channel.

The interaction of the spline carried by the plunger with a spline channel prevents unwanted
movement, e.g. rotation, of the plunger relative to the barrel from the first axial orientation to the

second axial orientation.

In order to permit movement, such as rotation, of the plunger relative to the barrel, the spline may
include a notch which is adapted to permit rotation of the piunger relative to the barrel about its
longitudinal axis. The notch may be defined within the spline or it may be defined by a part of the
plunger between one end of the spline and an adjacent end of the plunger. In other words, the spline
may not extend to the end of the plunger, but have one end spaced from the end of the plunger such
that the gap defined between the end of the plunger and the end of the spline defines the notch. In
one embodiment the notch, or each notch is more than one is included, is defined so as to allow

rotation of the plunger only when the plunger engages the first stop.

2
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The skilled person will appreciate that the plunger may include more than one spline, each of which
includes a respective notch such that all of the notches are equally spaced from one end of the
plunger. In this arrangement, the notches are circumferentially spaced about the plunger and permit
rotation of the plunger when the notches are concentrically arranged with the spline channel. The

collar may be removable from the barrel and adapted to engage an end of the barrel.

In such an embodiment, the barrel typically includes corresponding spline channels for each spline.

A common arrangement for plungers is to include a cruciform-shaped shaft. Thus, in an embodiment
of the invention as defined anywhere herein, the plunger includes a piston located within the barrel,
an elongate shaft extending from the piston and a push button at the end of the shaft opposite to
the piston, wherein the plunger shaft has a cruciform cross sectional configuration and each arm of
the cruciform shaft defines a notch such that all of the notches are equally spaced from the push

button.

In such an embodiment, the spline channel may include a complimentary cruciform shape.

In a further embodiment of the invention, the barrel includes a collar at the opposite end to the
discharge end, and one of the collar and the plunger includes an axial projection and the other of the
collar and the plunger includes a first stop surface and a recess sized and configured to receive
therein the projection, wherein the projection is adapted to align axially with the first stop surface in
the first orientation of the plunger and the projection is adapted to align axially with the recess in the
second axial orientation, whereby the plunger movement is limited in the first orientation by the
interaction of the projection and the first stop surface and further movement of the plunger is

permitted in the second orientation by the projection being received into the recess.

In this embodiment, the priming step is limited by the axial projection engaging the first stop surface.
The plunger is then moved from the first to the second orientation (e.g. by rotation about its
longitudinal axis) in which configuration, the delivery or dosage step can occur. The volume of fluid
delivered during the delivery step is proportional to the distance that the projection extends into the

recess.
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cludes a piston located within the barrel, an elongate shaft extending from
the piston and a push button at the end of the shaft opposite to the piston, wherein the push button

carries the projection and the collar defines the first stop surface and the recess.

The first stop surface may be defined by a second projection extending from a base surface forming
part of either the plunger or the collar. In such an embodiment, the recess may be defined as a
portion of the base surface which does not carry the second projection. Thus, the first projection may
be axially aligned with the second projection in the first axial orientation and be out of axial
alignment with the second projection in the second axial orientation such that, in the second axial

orientation, the first projection is capable of sliding past the second projection.

In this embodiment, the maximum displacement of the first projection into the recess is defined by
the longest of the first and second projections, where length is defined as the distance by which the

relevant projection extends from a respective base surface.

In a further embodiment of the invention, the first projection includes a pair of opposed first
projecting elements and the second projection includes a pair of opposed second projecting
elements, wherein the first projecting elements are axially aligned with the second projecting
elements in the first orientation and the first projecting elements are axially aligned with respective

recesses defined between the second projecting elements in the second orientation.

In a still further embodiment, the plunger includes a piston located within the barrel, an elongate
shaft extending from the piston and a push button at the end of the shaft opposite to the piston, the
push button carrying a pair of opposed first projecting elements extending from a first base surface
and defining therebetween a pair of first recesses; and wherein the collar carries a pair of opposed
second projecting elements extending from a second base surface and defining therebetween a pair
of second recesses; the first projecting elements being axially aligned with the second projecting
elements in the first orientation and the first projecting elements being axially aligned with the
second recesses and the second projecting elements being axially aligned with the first recesses in
the second orientation, whereby interaction of the first and second projecting elements in the first
orientation defines the first stop and the interaction of the first projecting elements and/or the

second projecting elements with the respective second or first base surface defines the second stop.
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nt of the invention as described anywhere herein, the rotational element may
comprise the push button which is adapted to rotate relative to the plunger shaft. Alternatively, the
rotational element may comprise the collar, which may be adapted to rotate relative to the barrel
and/or the plunger shaft. Further alternatively, the rotational element may comprise a first part of

the plunger shaft which is adapted to rotate relative to a second part of the plunger shaft.

In a still further embodiment of the invention as defined anywhere herein, the syringe may include a
plurality of second stops. In such an embodiment, the syringe may be a multiple dose syringe,
wherein each second stop is axially spaced from its neighbour, such that after the priming step, the
syringe may be capable of delivering multiple sequential doses of a medicament by movement of the
plunger from one second stop to the next. Additionally or alternatively, the plurality of second stops
may permit a dose selection step, wherein the plunger may be axially alighed with a specific one of
the second stops to permit dosing with 3 pre-determined dose. In such an embodiment, each of the
second stops may be rotationally displaced from adjacent second stops. In other words, the second
stops may be circumferentially spaced relative to each other and each second stop is disposed from

the first stop by a different axial distance.

According to a second aspect of the invention, there is provided a plunger assembly for use with a
syringe barrel, the assembly including a collar adapted to engage one end of the barrel; and a
plunger including a piston adapted to be located within the barrel, an elongate shaft extending from
the piston and a push button at the end of the shaft opposite to the piston, wherein the collar is
slidably coupled to the elongate shaft, and wherein the plunger has a first axial orientation relative to
the collar and a first stop is provided on the plunger and/or the collar which is adapted to limit axial
movement of the plunger in the first orientation, and the plunger has a second axial orientation
relative to the collar in which the first stop is disengaged and movement of the plunger is permitted

to a second stop.

Since the collar of the plunger assembly is adapted to engage one end of the barrel this plunger
assembly provides a way of creating a prime and dose syringe as set out above using a standard

syringe barrel.

The additional features described and defined herein in connection with the first aspect of the
invention may apply equally to the second aspect of the invention. Thus, the second aspect of the

iInvention may include any, some or all of the additional features described hereinabove.

5
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According to a third aspect of the invention, there is provided a syringe kit including a syringe barrel

and a plunger assembly according to the second aspect of the invention.

According to a fourth aspect of the invention, there is provided a pre-filled syringe for dispensing a
fluid, the syringe including a barrel including a discharge end defining a discharge passage, the barrel
containing therein a medicament in fluid form; and a plunger disposed within the barrel, the plunger
being adapted to move within the barrel such that the plunger and discharge end define a variable
volume chamber within the barrel and the plunger is capable of displacing fluid from the chamber
through the discharge passage; wherein the syringe includes a rotational element adapted to rotate
about longitudinal axis of the syringe and which has a first axial orientation relative to the discharge
end of the barrel and a first stop is provided on the plunger and/or the barrel which is adapted to
limit axial movement of the plunger in the first orientation of the rotational element, and the
rotational element has a second axial orientation relative to the discharge end of the barrel in which

the first stop is disengaged and movement of the plunger is permitted to a second stop.

Another aspect of the invention provides a syringe for dispensing a fluid, the syringe including a
barrel including a discharge end defining a discharge passage, and a plunger disposed within the
barrel, the plunger being adapted to move within the barrel such that the plunger and discharge end
define a variable volume chamber within the barrel and the plunger is capable of displacing fluid
from the chamber through the discharge passage; the barrel includes a collar at the opposite end to
the discharge end and the syringe includes a rotational element adapted to rotate about longitudinal
axis of the syringe and which has a first axial orientation relative to the discharge end of the barrel
and a first stop is provided on the plunger and/or the barrel which is adapted to limit axial movement
of the plunger in the first orientation of the rotational element, the rotational element has a second
axial orientation relative to the discharge end of the barrel in which the first stop is disengaged and
movement of the plunger is permitted to a second stop, the plunger includes an orientation
controlling element which is adapted to prevent movement of the plunger from the first orientation
to the second orientation until the plunger engages the first stop, said orientation controlling
element comprising at least one spline carried by the plunger which is located in use within a spline
channel defined in at least a part of the barrel, one of the collar and the plunger includes an axial first
projection and the other of the collar and the plunger includes a first stop surface and a recess sized
and configured to receive therein the projection, wherein the projection is adapted to align axially

with the first stop surface in the first orientation of the plunger and the projection is adapted to align

6
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the second axial orientation, whereby the plunger movement is limited in
the first orientation by the interaction of the projection and the first stop surface and further
movement of the plunger is permitted in the second orientation by the projection being received

into the recess.

The additional features described and defined herein in connection with the first aspect of the
invention may apply equally to the fourth aspect of the invention. Thus, the fourth aspect of the

Invention may include any, some or all of the additional features described hereinabove.

The skilled person will appreciate that the features specified above in connection with embodiments
of the invention may be combined with each other and any of the aspects of the invention as
defined. Thus, the present invention includes within its scope an aspect of the invention combined
with two or more of the features described anywhere herein as optional features. All such

combinations of features described herein are considered to be made available to the skilled person.

An Embodiment of the invention will now be described in detail, by way of example only, with

reference to the accompanying drawings in which:

Figure 1is a perspective view of a syringe according to the invention showing the collar;
Figure 2 is a perspective view of the syringe of Figure 1, showing the push button in detail; and

Figure 3 is a side elevational view of the syringe of Figures 1 and 2.

For the avoidance of doubt, the skilled person will appreciate that in this specification, the terms
“up”, “down”, “front”, “rear”, “upper”, “lower”, “width”, etc. refer to the orientation of the

components as found in the syringe when installed for normal use as shown in the Figures.

A syringe 2 according to the invention is shown in Figures 1, 2 and 3. The syringe 2 includes a barrel
body 4 defining a cylinder therein. Located at the rear of the barrel 4 is a collar 6 and at the opposite
end, i.e. the front, of the barrel 4 is a discharge end 10 which defines therein a discharge passage.

Secured to the discharge end 10 of the barrel 4 is a connecting collar 8 of a hypodermic needle 12.

The skilled person will appreciate that the hypodermic needle connecting collar 8 may be a simple

friction fit with the discharge end 10 of the barrel, or it may be adhered to the discharge end 10 of
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| locking collar, such as a Luer-Lok collar. The connection of hypodermic

needles to syringe barrels is well known in the art and will not be described in detail herein.

A plunger 15 is slidably coupled to the collar 6 and includes a piston (not shown) within the barrel
cylinder and an elongate shaft 14 of cruciform cross section which terminates in a flange 16 at the
opposite end of the shaft 14 to the piston, such that the rearward facing surface of the flange 16

forms a push button for the plunger 15.

The rearward-facing surface of the collar 6 defines a substantially planar collar base surface 7 from

which projects axially a pair of opposed arcuate projections 20a, 20b.

The two opposed projections 20a, 20b prescribe two opposed arcs of a notional circle formed
concentrically about the longitudinal axis of the barrel and define therebetween a pair of opposed
arcuate gaps 22a, 22b, which also are in the form of opposed arcs of the notional circle, such that the
projections 20a, 20b and the gaps 22a, 22b together prescribe the circumference of the notional
circle. The arcs prescribed by the projections 20a, 20b are shorter than the arcs defined by the gaps
22a, 22b between the projections 20a, 20b.

Figure 2 shows a detailed view of the forward facing parts of the flange 16 and of the shaft 14.

The flange 16 defines a substantially planar forward facing base surface 17 from which projects
axially a pair of opposed arcuate projections 24a, 24b. The flange projections 24a, 24b are arranged
In a substantially identical arrangement to the collar projections 20a, 20b. Thus the flange projections
243, 24b define therebetween arcuate gaps 26a, 26b and together the flange projections 24a, 24b
and the gaps 26a, 26b defined therebetween prescribe the circumference of a notional circle

arranged concentrically about the longitudinal axis of the shaft 14.

As with the arrangement of projections 20a, 20b and gaps 22a, 22b on-the collar 6, the arcs
prescribed by the projections 24a, 24b from the base surface 17 of the flange 16 are shorter than the
arcs defined by the gaps 26a, 26b between the projections 24a, 24b.

When the piston is spaced from the discharge end 10 and consequently, the flange 16 is spaced from

the collar 6, as shown in the Figures, the collar projections 20a, 20b are spaced apart from the flange
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ilen spaced apart in this way, the collar projections 20a, 20b are axially

aligned with the flange projections 24a, 24b.

The cruciform shaft 14 is slidably located within a complimentary shaped (i.e. cruciform-shaped)

though-hole formed in the collar 6. This ensures that the shaft 14 and the flange 16 is maintained in a
constant orientation relative to the collar and the ba rrel when the two pairs of projections 20a, 20b,

24a, 24b are spaced apart and axially aligned.

Each arm of the shaft 14 includes a notch 30 such that all four notches 30 are equally spaced from
the base surface 17 of the flange 16. The notches are configured such that they overlap with the
body of the collar 6 when the collar projections 20a, 20b contact the flange projections 24a, 24b.
When the notches 30 overlap with the body of the collar 6, the shaft 14 is disengaged from the collar

6 and is permitted to rotate about its longitudinal axis relative to the collar 6.

A rotation of 90° about its longitudinal axis re-aligns the cruciform shaft 14 with the cruciform-
shaped through-hole through the collar 6. In addition, the collar projections 20a, 20b become axially
aligned with the flange gaps 26a, 26b and the flange projections 24a, 24b become axially aligned with
the collar gaps 22a, 22b. As the gaps 22a, 22b, 26a, 26b are bigger than the corresponding
projections 20a, 20b, 24a, 24b, the projections 20a, 20b, 24a, 24b are capable of sliding past each

other axially in this configuration.

In use, the cylinder within the barrel 4 is filled with a fluid, e.g. a medicament in a ligquid formulation,
by drawing the flange 16 and hence the piston rearwards when the projections 20a, 20b, 24a, 24b

are axially aligned.

The syringe is then primed by pressing the push button and axially sliding the flange 16, the shaft 14
and the piston forwards towards the discharge end 10 of the barrel 4. This has the effect of dispelling

all air from the needle 12 and the cylinder of the barrel 4.

The priming step is continued until the flange projections 24a, 24b contact the collar projections 20a,
20b, at which point, the notches 30 overlap with the body of the collar 6. The flange is then rotated
through 90° whereupon the projections 20a, 20b, 24a, 24b become axially aligned with the
corresponding gaps 22a, 22b, 26a, 26b. The push button is then urged forwards once more to deliver

the pre-determined dose of the fluid. This delivery step is continued until the flange projections 24a,

9



10

15

20

25

30

CA 02781483 2012-05-18
WO 2011/061313 PCT/EP2010/067869

se surface 7 and/or the collar projections 20a, 20b contact the flange base

surface 17.

The volume of the dose delivered during the delivery step is calculated by multiplying the cross
sectional area of the cylinder of the barrel by the length of the longest of the projections 20a, 20b,
243, 24b, where the length of the projections is defined as the distance the relevant projection
extends from tﬁe respective base surface. Thus, the delivered volume can be varied either by varying

the cross-sectional area of the cylinder of the barrel 4 or by varying the length of the projections or

both.

Tests of the syringe described above were carried out as follows:

Test Apparatus

The syringe plunger and collar were assembled to a sample 1mli syringe barrel. A needle was fitted to

the discharge end of the syringe barrel.

Preparation and Measurement

The syringe was filled with a nominal volume of RO/D! water, held vertically and tapped to release air
bubbles, and primed to the first stop. A clean Eppendorf Tube was tared on an analytical balance.
The plunger was rotated from the first axial orientation to the second axial orientation to permit

dosing, and the plunger depressed to the second stop, discharging the dose into the vial.

The vial was then closed and weighed.

The test was repeated, re-using the syringe, but taking a clean vial.

Calculation
Dose mass was calculated from the difference in weight of the vial.
Dose volume was calculated from the mass by dividing by density.

Density = 998.022kg/m” at lab conditions of 212C and 42%RH

Apparatus

Sartorius ME235S-OCE analytical balance (5 decimal places / 1g)
300 pl Eppendorf Tubes

Syringe Device

10
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Table 1
mean ‘ Standard deviation lowest highest
0.0445 0.0024 0.0407 0.0483
444 | 2.4 40.8 48.4 |

The results from N = 10 measurements

The dose delivered by the prototype in the tests is in the range 44.4 + 3.8ul i.e. 40.8 to 48.4pl.

The syringe delivered a well controlled dose, within a tolerance of + 3.8ul, which is within the

tolerance of + 7.5ul associated with the acceptance limits.
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A syringe for dispensing a fluid, the syringe including a barrel including a discharge end
defining a discharge passage, and a plunger disposed within the barrel, the plunger being
adapted to move within the barrel such that the plunger and discharge end define a variable
volume chamber within the barrel and the plunger is capable of displacing fluid from the
chamber through the discharge passage; wherein the syringe includes a rotational element
adapted to rotate about longitudinal axis of the syringe and which has a first axial orientation
relative to the discharge end of the barrel and a first stop is provided on the plunger and/or
the barrel which is adapted to limit axial movement of the plunger in the first orientation of
the rotational element, and the rotational element has a second axial orientation relative to
the discharge end of the barrel in which the first stop is disengaged and movement of the

plunger is permitted to a second stop.

A syringe according to Claim 1, wherein the plunger is the rotational element and is adapted

to be rotated between the first and second axial orientations.

A syringe according to Claim 1 or Claim 2, wherein the plunger includes an orientation
controlling element which is adapted to prevent movement of the plunger from the first

orientation to the second orientation until the plunger engages the first stop.
A syringe according to Claim 3, wherein the orientation controlling element includes a spline

carried by the plunger which is located in use within a spline channel defined in at least a

part of the barrel.

A syringe according to Claim 4, wherein the barrel includes a collar at the opposite end to the

discharge end and the collar defines the spline channel.

A syringe according to Claim 4 or Claim 5, wherein the spline defines a notch which is

adapted to permit rotation of the plunger relative to the barrel about its longitudinal axis.

A syringe according to Claim 6, wherein the plunger includes a plurality of splines and each

spline defines a notch such that the notches are equally spaced from one end of the plunger.

12
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10.

11.

12.

13.

ng to Claim 7, wherein the plunger includes a piston located within the
barrel, an elongate shaft extending from the piston and a push button at the end of the shaft
opposite to the piston, wherein the plunger shaft has a cruciform cross sectional
configuration and each arm of the cruciform shaft defines a notch such that all of the notches

are equally spaced from the push button.

A syringe according to any preceding claim, wherein the barrel includes a collar at the
opposite end to the discharge end and one of the collar and the plunger includes an axial
projection and the other of the collar and the plunger includes a first stop surface and a
recess sized and configured to receive therein the projection, wherein the projection is
adapted to align axially with the first stop surface in the first orientation of the plunger and
the projection is adapted to align axially with the recess in the second axial orientation,
whereby the plunger movement is limited in the first orientation by the interaction of the
projection and the first stop surface and further movement of the plunger is permitted in the

second orientation by the projection being received into the recess.

A syringe according to Claim 9, wherein the plunger includes a piston located within the
barrel, an elongate shaft extending from the piston and a push button at the end of the shaft
opposite to the piston, and wherein the push button carries the projection and the collar

defines the first stop surface and the recess.

A syringe according to Claim 9 or Claim 10, wherein the first stop surface is defined by a
second projection extending from a base surface and the recess is defined by a portion of the

base surface which does not carry the second projection.

A syringe according to Claim 11, wherein the first projection includes a pair of opposed first
projecting elements and the second projection includes a pair of opposed second projecting
elements, wherein the first projecting elements are axially aligned with the second projecting
elements in the first orientation and the first projecting elements are axially aligned with
respective recesses defined between the second projecting elements in the second

orientation.

A syringe according to Claim 12, wherein the plunger includes a piston located within the

barrel, an elongate shaft extending from the piston and a push button at the end of the shaft
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14.

15.

ston, the push button carrying a pair of opposed first projecting elements
extending from a first base surface and defining therebetween a pair of first recesses; and
wherein the collar carries a pair of opposed second projecting elements extending from a
second base surface and defining therebetween a pair of second recesses; the first projecting
elements being axially aligned with the second projecting elements in the first orientation
and the first projecting elements being axially aligned with the second recesses and the
second projecting elements being axially aligned with the first recesses in the second
orientation, whereby interaction of the first and second projecting elements in the first
orientation defines the first stop and the interaction of the first projecting elements and/or
the second projecting elements with the respective second or first base surface defines the

second stop.

A syringe as claimed in claim 1, in which the barrel includes a collar at the opposite end to
the discharge end and the plunger includes an orientation controlling element which is
adapted to prevent movement of the plunger from the first orientation to the second
orientation until the plunger engages the first stop, said orientation controlling element
comprising at least one spline carried by the plunger which is located in use within a spline
channel defined in at least a part of the barrel, one of the collar and the plunger includes an
axial first projection and the other of the collar and the plunger includes a first stop surface
and a recess sized and configured to receive therein the projection, wherein the projection is
adapted to align axially with the first stop surface in the first orientation of the plunger and
the projection is adapted to align axially with the recess in the second axial orientation,
whereby the plunger movement is limited in the first orientation by the interaction of the
projection and the first stop surface and further movement of the plunger is permitted in the

second orientation by the projection being received into the recess.

A plunger assembly for use with a syringe barrel, the assembly including a collar adapted to
engage one end of the barrel; and a plunger including a piston adapted to be located within
the barrel, an elongate shaft extending from the piston and a push button at the end of the
shaft opposite to the piston, wherein the collar is slidably coupled to the elongate shaft, and

wherein the plunger has a first axial orientation relative to the collar and a first stop is
provided on the plunger and/or the collar which is adapted to limit axial movement of the

plunger in the first orientation, and the plunger has a second axial orientation relative to the

14
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e first stop is disengaged and movement of the plunger is permitted to a

second stop.
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