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_ _ _ end. The body has an outer surface and an inner surface. The 
(73) Asslgnee' DcuAoJect Medlcal Systems’ Bromont assembly includes a piston having an upper surface, a loWer 

( ) surface, and a side surface extending betWeen the upper and 
_ loWer surfaces. The inner surface of the body and the side 

(21) Appl' NO" 10/951’039 surface of the piston is in contact to form a liquid imper 

(22) Filed: Sep_ 25’ 200 4 meable seal. The assembly further includes a stabilization 
member that at least partially surrounds and contacts the 

Related US Application Data outer' surface of the body. The stabilization member' is 
positioned proximate the rimmed end of the body to provide 

(63) Continuationdnmart of application NO_ 09/993,299, additional mass thereto in an amount sufficient to permit the 
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?led on Nov. 23, 2001, noW Pat. No. 6,802,828. 
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assembly to be conveyed freestanding in a longitudinally 
upright position on the stabilization member through an 
apparatus for ?lling and capping pharmaceutical vials. 
Methods for producing a pre-?lled syringe barrel are also 
provided. 
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SYSTEM FOR FILLING AND ASSEMBLING 
PHARMACEUTICAL DELIVERY DEVICES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending patent application Ser. No. 09/993,299, ?led on 
Nov. 23, 2001. 

FIELD OF THE INVENTION 

[0002] This invention relates to the production of pre?lled 
syringes for use in medical or veterinary treatment. 

BACKGROUND OF THE INVENTION 

[0003] Pre?lled disposable syringes have gained Wide 
acceptance as a preferred dosage form for administration of 
medicaments, primarily for reasons of safety and conve 
nience. Most importantly, pre?lled syringes minimize han 
dling of a medicament prior to administration, thereby 
reducing the chance of dosage errors or contamination of the 
medicament. 

[0004] Many different types of pre?lled disposable 
syringes have been developed. Most knoWn pre?lled 
syringes include an elongate syringe “cartridge” or “barrel” 
comprising a cylindrical glass or plastic container into Which 
the medicament or a component thereof is pre?lled. In some 
types of pre?lled syringes, the barrel forms the body of a 
syringe, having a mouth Which permits attachment to an 
injection needle, and a movable bottom comprising an 
elastomeric piston Which is acted upon by a plunger to 
administer the medicament. 

[0005] One common problem With pre?lled disposable 
syringes is that a dedicated ?lling and capping line is usually 
required to ?ll the medicament into the syringe barrel. This 
problem has previously been addressed by the invention 
described in European Patent No. 298,585, Which describes 
a system for producing pre?lled syringe barrels on ordinary 
equipment for ?lling and capping pharmaceutical vials. That 
patent describes a system Whereby the syringe barrel is made 
shorter and Wider than a conventional barrel, so that it has 
the shape of a standard pharmaceutical vial, and is then ?lled 
and capped on standard machinery for ?lling and capping 
vials, through Which the barrels are conveyed While standing 
on their bases. Since the pharmaceutical vial is a standard 
iZed container Which is Widely used in the pharmaceutical 
industry, most pharmaceutical companies have existing vial 
?lling equipment. The equipment need only be modi?ed by 
the addition of a station for insertion of the rubber piston into 
the body of the barrel. Therefore, the invention described in 
that prior patent eliminates the need for specialiZed ?lling 
equipment, thereby reducing cost. 

[0006] Despite the improvements described in the appli 
cant’s above-mentioned European patent, the further disad 
vantage exists that the relatively squat vial-shaped barrels 
cannot be used in all types of delivery systems. Some 
delivery systems, such as syringe pumps and tWo component 
systems, may require the use of conventional, elongate 
barrels Which cannot be ?lled on standard vial-?lling equip 
ment. Therefore, it Would be advantageous to provide a 
system Which alloWs the preparation of conventional, elon 
gate pre?lled syringe barrels on standard equipment for 
?lling and capping pharmaceutical vials. 
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SUMMARY OF THE INVENTION 

[0007] The one aspect, the present invention provides for 
an assembly for ?lling and capping a barrel of a pre-?lled 
syringe comprising: 

[0008] a) a syringe body having a neck end, a rimmed 
end, and a side Wall extending betWeen the neck end 
and rimmed end, the body having an outer surface 
and an inner surface; 

[0009] b) a piston having an upper surface, a loWer 
surface, and a side surface extending betWeen the 
upper and loWer surfaces, the inner surface of the 
body and the side surface of the piston in contact to 
form a liquid impermeable seal; and 

[0010] c) a stabiliZation member that at least partially 
surrounds and contacts the outer surface of the body, 
the stabiliZation member is positioned proximate the 
rimmed end of the body to provide additional mass 
thereto in an amount suf?cient to permit the assem 
bly to be conveyed freestanding in a longitudinally 
upright position on the stabiliZation member through 
an apparatus for ?lling and capping pharmaceutical 
vials. 

[0011] In a further aspect, the stabiliZation member com 
prises a sleeve, the sleeve has a top end and a base end, and 
the rimmed end of the body is positioned Within the sleeve 
proximate the base end of the sleeve. 

[0012] In still a further aspect, the base end of the sleeve 
has a radially projecting ?ange. 

[0013] In yet a further aspect, the ?ange has a substantially 
?at outWardly facing Wall that is substantially vertical When 
the assembly is standing longitudinally upright. 

[0014] In still a further aspect, the stabiliZation member 
further comprises a stabiliZation cap having a holloW portion 
With an upper end and a loWer end, the loWer end having a 
?nger ?ange that extends radially outWardly therefrom, the 
holloW portion is siZed to closely ?t Within the body, and the 
?nger ?ange is siZed to ?t Within the base end of the sleeve. 

[0015] In yet a further aspect, the piston comprises a 
material that is impermeable to liquid and sufficiently per 
meable to a steriliZing gas to permit steriliZation of the seal 
betWeen the inner surface of the body and the side surface 
of the piston upon exposure to a steriliZing gas. 

[0016] In still a further aspect, the piston comprises neo 
prene. 

[0017] In yet a further aspect, the piston comprises a 
material that is substantially resistant to the effects of at least 
one standard cycle of gamma radiation. 

[0018] In still a further aspect, the piston comprises 
bromo-butyl rubber. 

[0019] In yet a further aspect, the syringe body comprises 
cerium oxide in an amount suf?cient to prevent discoloration 
of the body upon exposure to at least one standard cycle of 
gamma radiation. 

[0020] In still a further aspect, the syringe body comprises 
about 1 Wt % cerium oxide based on the total Weight of the 
syringe body. 
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[0021] In a second aspect, the present invention provides 
a method for producing a barrel for a pre-?lled syringe, 
comprising: 

[0022] a) providing a syringe body having a neck 
end, a rimmed end, and a side Wall extending 
betWeen the neck end and rimmed end, the body 
having an outer surface and an inner surface; 

[0023] b) providing a piston having an upper surface, 
a loWer surface, and a side surface extending 
betWeen the upper and loWer surfaces; 

[0024] 
[0025] d) forming an assembly comprising the 

syringe body, the piston, and the stabilization mem 
ber such that: the inner surface of the body 
contacts at least a portion of the side surface of the 
piston to form a liquid impermeable seal; (ii) the 
stabiliZation member at least partially surrounds and 
contacts the outer surface of the body; and (iii) the 
stabiliZation member is positioned proximate the 
rimmed end of the body to provide additional mass 
thereto in an amount sufficient to permit the assem 
bly to be conveyed freestanding in a longitudinally 
upright position on the stabiliZation member through 
an apparatus for ?lling and capping pharmaceutical 
vials. 

c) providing a stabiliZation member; and 

[0026] In a further aspect, the syringe body provided in 
step (a) is pre-steriliZed, the piston provided in step (b) is 
pre-steriliZed, and the stabiliZation member provided in step 
(c) is pre-steriliZed and steps (a)-(d) are performed in an 
aseptic environment. 

[0027] In still a further aspect, the method further com 
prises, subsequent to step (d), the step of (e) overWrapping 
the assembly With an overWrap material in an aseptic 
environment to maintain sterility. 

[0028] In yet a further aspect, the method further com 
prises, subsequent to step (e), the steps of: 

[0029] f) removing the overWrap; 

[0030] g) ?lling the body With at least one pharma 
ceutical component through the neck end using the 
apparatus for ?lling and capping pharmaceutical 
vials; and 

[0031] h) capping the neck end of the body using the 
apparatus for ?lling and capping pharmaceutical 
vials. 

[0032] In still a further aspect, the at least one pharma 
ceutical component is in the form of a solid When ?lled into 
the body. 

[0033] In yet a further aspect, the at least one pharmaceu 
tical component is in the form of a liquid When ?lled into the 
body. 
[0034] In still a further aspect, the method further com 
prises, subsequent to step (g) and prior to step (h), the step 
of lyophiliZing the at least one pharmaceutical. 

[0035] In yet a further aspect, the method further com 
prises, prior to step (b), the step of selecting a material for 
the piston that is impermeable to liquid but suf?ciently 
permeable to a steriliZing gas to permit steriliZation of the 
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seal betWeen the inner surface and the body and the side 
surface of the piston upon exposure to a steriliZing gas. 

[0036] In still a further aspect, the method further com 
prises, subsequent to step (d), the step of (e) overWrapping 
the assembly With an overWrap material. 

[0037] In yet a further aspect, the method further com 
prises, subsequent to step (e), the step of steriliZing the 
barrel With a steriliZing gas. 

[0038] In still a further aspect, the method further com 
prises, prior to step (b), the step of selecting a material for 
the piston that is suf?ciently resistant to at least one cycle of 
gamma radiation. 

[0039] In yet a further aspect, the method further com 
prises, prior to step (a), the step of selecting a material for 
the syringe body material that comprises cerium oxide in an 
amount suf?cient to prevent discoloration of the body upon 
exposure to at least one cycle of gamma radiation. 

[0040] In still a further aspect, the method further com 
prises, subsequent to step (d), the step of (e) overWrapping 
the assembly With an overWrap material. 

[0041] In yet a further aspect, the method further com 
prises, subsequent to step (e), the step of steriliZing the 
barrel With at least one cycle of gamma radiation. 

[0042] In a third aspect, the present invention provides a 
method for producing a pre-?lled syringe barrel, compris 
ing: 

[0043] a) providing a sterile assembly comprising a 
syringe body having a neck end, a rimmed end, a side 
Wall extending betWeen the neck end and the rimmed 
end, an outer surface and an inner surface, a piston 
having an upper surface, a loWer surface, and a side 
surface extending betWeen the upper and loWer sur 
faces and a stabiliZation member, the sterile assem 
bly formed such that: the inner surface of the body 
contacts at least a portion of the side surface of the 
piston to form a liquid impermeable seal; (ii) the 
stabiliZation member is at least partially surrounds 
and contacts the outer surface of the body; and (iii) 
the stabiliZation member is positioned proximate the 
rimmed end of the body to provide additional mass 
thereto in an amount suf?cient to permit the assem 
bly to be conveyed freestanding in a longitudinally 
upright position on the stabiliZation member through 
an apparatus for ?lling and capping pharmaceutical 
vials; 

[0044] b) ?lling the body With at least one pharma 
ceutical component through the neck end using the 
apparatus for ?lling and capping pharmaceutical 
vials; and 

[0045] c) capping the neck end of the body using the 
apparatus for ?lling and capping pharmaceutical 
vials. 

[0046] In a further aspect, the method further comprises, 
prior to step (b), the step of maintaining the assembly in an 
aseptic environment until it is ready to be ?lled through the 
neck end of the body With the at least one pharmaceutical 
component. 
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[0047] In still a further aspect, steps (b) and (c) are 
performed in an aseptic environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] The invention Will noW be described, by Way of 
example only, by reference to the accompanying draWings in 
Which: 

[0049] FIG. 1 schematically illustrates a method for pre 
paring a pre?lled syringe barrel according to a ?rst preferred 
embodiment of the present invention; 

[0050] FIG. 2 illustrates the loWer portion of the syringe 
barrel of FIG. 1 prior to insertion of the piston into the body; 

[0051] FIG. 3 illustrates the loWer portion of the syringe 
barrel of FIG. 1 after insertion of the piston into the body; 

[0052] FIG. 4 schematically illustrates a variant of the 
method shoWn in FIG. 1 in Which the syringe barrels are 
packaged in trays for steriliZation; 

[0053] FIG. 5 schematically illustrates a variant of the 
method shoWn in FIG. 1 in Which the body is ?lled With a 
poWder; 
[0054] FIG. 6 schematically illustrates a variant of the 
method shoWn in FIG. 1 in Which the body is ?lled With a 
freeZe-dried medicament; 

[0055] FIG. 7 illustrates combination of the syringe barrel 
of the ?rst preferred embodiment With other components to 
form a delivery device for a tWo component medicament; 

[0056] FIG. 8 schematically illustrates a method for pre 
paring a pre?lled syringe barrel according to a second 
preferred embodiment of the present invention; 

[0057] FIG. 9 schematically illustrates a variant of the 
second preferred embodiment in Which a plurality of piston 
supports and sleeves are secured to a handling tray; 

[0058] FIG. 10 schematically illustrates another variant of 
the second preferred embodiment in Which a plurality of 
piston supports are secured to a handling tray; 

[0059] FIG. 11 illustrates a variant of the syringe barrel 
according to the second preferred embodiment of the present 
invention; 
[0060] FIG. 12 illustrates a further variant of the syringe 
barrel according to the second preferred embodiment of the 
present invention; 

[0061] FIG. 13 illustrates a further variant of the syringe 
barrel according to the second preferred embodiment of the 
present invention; 

[0062] FIG. 14 illustrates a variant of the syringe barrel 
according to the ?rst preferred embodiment of the present 
invention; and 

[0063] FIG. 15 illustrates a variant of the syringe barrel 
according to the ?rst or second preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0064] A ?rst preferred embodiment of the invention Will 
noW be discussed beloW in the context of a syringe barrel 
Which is intended for use in a delivery device for a tWo 
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component medicament. Such a delivery device is described 
in US. Pat. No. 6,149,623, issued on Nov. 21, 2000 Which 
is incorporated herein by reference in its entirety. 

[0065] FIG. 1 illustrates a preferred sequence of steps to 
be folloWed during preparation of a pre?lled syringe barrel 
10 for use in a tWo component delivery device. The illus 
trations of the syringe barrel shoWn in FIG. 1 are someWhat 
schematic. Details of the loWer portions of the syringe barrel 
10 are more clearly shoWn in FIGS. 2 and 3. 

[0066] The barrel 10 comprises a body 12 preferably made 
of glass and having a generally cylindrical side Wall 14 With 
an inner surface 16 and an outer surface 18. At one end, the 
body 12 has a relatively narroW neck 20 With a neck ?ange 
21 surrounding an open mouth 22, and at the other end the 
body 12 has an open rimmed end 24. Although the loWer end 
of the body 12 is referred to herein as the “rimmed end”, it 
is to be appreciated that the body 12 may or may not have 
a perceptible inWardly or outWardly extending rim or ?ange 
at its loWer edge. 

[0067] The body 12 illustrated in FIG. 1 has a height to 
base ratio of approximately 4.5 :1. It Will be appreciated that 
the present invention can be utiliZed With barrels of various 
dimensions, including barrels having greater height to base 
ratios than that shoWn in FIG. 1, and barrels having loWer 
height to base ratios, such as the vial-shaped barrels previ 
ously described Which generally have height to base ratios 
not exceeding 2.511. 

[0068] Barrel 10 further comprises a generally cylindrical 
elastomeric piston 26 having an upper surface 28 Which 
forms the bottom Wall of the barrel 10 in its assembled state, 
and an opposed loWer surface 30 With an internally threaded 
bore (not shoWn). Piston 26 also has a side surface 32 
connecting the upper and loWer surfaces 28 and 30, the side 
surface 32 being adapted to form a hermetic seal With the 
inner surface 16 of body 12, and preferably being provided 
With one or more ribs 34 to improve the seal With the body 
12. Piston 26 is preferably made from an elastomeric mate 
rial such as rubber. 

[0069] The open mouth 22 of body 12 is sealed in a 
conventional manner by an elastomeric closure 36 With an 
overlying metal cap 38 crimped over the neck ?ange 21. 

[0070] Barrel 10 is also provided With an activation cap 40 
at its rimmed end 24, the cap 40 performing a number of 
functions Which are described beloW. As best seen in FIGS. 
2 and 3, activation cap 40 comprises a generally cylindrical 
sleeve 42 having a base end 44 and a top end 46, the rimmed 
end 24 of body 12 being received inside the top end 46 of 
sleeve 42 in a close ?t With the rimmed end 24 being located 
intermediate the top end 46 and the base end 44 of the sleeve 
42 (best seen in FIG. 2). 

[0071] Preferably, the sleeve 42 has an inWardly project 
ing portion 48 extending radially inWardly from the inner 
Wall of the sleeve 42. The inWardly projecting portion 48 
shoWn in FIG. 1 comprises a detent of suf?cient shape and 
siZe to retain the rimmed end 24 of the syringe body 12 
intermediate the top end 46 and the base end 44 of the sleeve 
42 in the absence of a force Which pushes the rimmed end 
24 of the body 12 and the base end 44 of the sleeve 42 
toWard one another, but Which permits the rimmed end 24 to 
be pushed toWard the base end 44 in response to a prede 
termined force, such as a doWnWard force applied to the 
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body 12 When the barrel 10 is standing upright on the base 
end 44 of the sleeve 42. As de?ned herein, a detent includes 
any inWard projection of the sleeve 42 Which is effective to 
retain the rimmed ends 24 of the body 12, including a 
continuous circumferential lip or one or more protrusions, as 

shoWn in FIGS. 1 to 3, on the inner surface of the sleeve 42. 

[0072] The activation cap 40 further comprises piston 
support means 50 including a piston support surface 52 on 
Which the piston 26 is supported such that its upper surface 
28 is spaced from the rimmed end 24 of the body 12 (shoWn 
in FIG. 2), thereby providing a gap 54 betWeen the piston 26 
and the body 12 Which permits exposure of substantially the 
entire piston 26 and body 12 to a steriliZing gas as discussed 
beloW in greater detail. Furthermore, the piston 26 is sup 
ported such that it is substantially concentric With the 
rimmed end 24 of the body 12, ready for insertion into the 
rimmed end 24 of the body 12. 

[0073] In the preferred embodiment of FIG. 1, the piston 
support means 50 is in contact With the sleeve 42 and is 
integrally formed thereWith, both being components of the 
activation cap 40. As best seen in FIGS. 1 and 2, the piston 
support surface 52 is positioned radially inWardly of the 
inner surface of the sleeve 42. Preferably, the piston support 
surface 52 is spaced inWardly from the inner surface of the 
sleeve 42 by a distance Which is substantially equal to the 
thickness of the body side Wall, thereby forming an annular 
recess 56 betWeen the piston support surface 52 and the 
inner surface of the sleeve 42. The annular recess 56 has a 
bottom Wall 58 connecting the piston support means 50 and 
the sleeve 42 and located intermediate the piston support 
surface 52 and the loWer surface of the base end 44 of the 
sleeve 42, such that When a predetermined force is applied 
to push the rimmed end 24 of the body 12 into the annular 
recess 56 until the rimmed end 24 engages the bottom Wall 
58, the piston 26 becomes fully inserted in the body 24 With 
its side surface 32 forming a hermetic seal With the inner 
surface 16 of the body 12. 

[0074] In order to permit engagement of piston 26 by a 
plunger, the piston support surface 52 is annular With a 
central aperture 64, and engages an outer edge of the loWer 
surface 30 of the piston 26. In the embodiment illustrated in 
FIGS. 1 to 3, the piston is preferably provided With a 
threaded bore (not shoWn) open to its loWer surface 30 
Which is adapted for connection to the threaded end of a 
plunger. 

[0075] As discussed above, the system of the invention is 
adapted to improve the stability of conventional, elongate 
syringe barrels, thereby permitting them to be conveyed 
standing upright through standard equipment for ?lling and 
capping pharmaceutical vials. This object is partly attained 
by provision of the sleeve 42, Which may loWer the centre 
of gravity of the barrel 10 someWhat, thereby improving its 
stability. Stability can be further enhanced by increasing the 
thickness of the sleeve 42 throughout part or all of its height. 
For example, as shoWn in FIG. 1, the sleeve 42 may 
preferably be provided With an outWardly projecting ?ange 
66 at its base end 44. The ?ange 66 has a diameter and a 
height so as to prevent interference such as Would cause 
tipping When the barrel 10 is conveyed standing upright on 
the base end 44 through standard equipment for ?lling and 
capping pharmaceutical vials. Such interference typically 
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comprises a phenomenon knoWn as “shingling”, in Which 
the ?ange or one barrel rides up over the ?ange of another 
barrel, resulting in tipping. 

[0076] Shingling can be prevented as shoWn in the pre 
ferred embodiment of FIG. 1, in Which the ?ange 66 has a 
substantially ?at radially outWardly facing Wall 68 and is of 
suf?cient height that the ?anges 66 of adjacent barrels 10 
Will not ride up over one another. 

[0077] FIG. 1 illustrates the steps involved in assembling 
and ?lling a barrel 10 With a liquid component of a medi 
cament, Which may comprise an active ingredient or a 
diluent to be combined With an active ingredient prior to 
administration. 

[0078] The ?rst step of the method, illustrated in FIG. 1a, 
comprises the formation of a ?rst assembly 70 by inserting 
the piston 26 inside the sleeve 42 of activation cap 40 such 
that the loWer surface 30 of piston 26 is supported by the 
piston support surface 52. 

[0079] In the second step illustrated in FIG. 1b, a second 
assembly 72 (shoWn in FIG. 1c) is formed by inserting the 
rimmed end 24 of body 12 into the top end 46 of sleeve 42 
to a suf?cient depth that the body 12 is stably supported in 
the sleeve 42, and so that the rimmed end 24 is located 
intermediate the top end 46 and the base end 44 of the sleeve 
and gap 54 being formed betWeen the upper surface 28 of 
piston 26 and the rimmed end 24 of the body 12, thereby 
permitting sterilization of the body 12, piston 26 and acti 
vation cap 40 by a steriliZing gas. Aclose-up cross-sectional 
vieW of the loWer portion of second assembly 72 is shoWn 
in FIG. 2. 

[0080] The next step in the method, schematically illus 
trated in FIG. 1a' comprises steriliZation of the second 
assembly 72 by a steriliZing gas such as steam or ethylene 
oxide. FIG. 4 schematically illustrates a variant of the 
method in Which the steriliZation is performed While a 
plurality of assemblies 72 are packaged in trays 73 and 
covered With a plastic overWrap 75 so as to maintain sterility 
and keep them in place. Apreferred plastic overWrap is sold 
under the trade-mark TYVEKTM, Which maintains sterility 
While alloWing penetration of steriliZing gases such as 
ethylene oxide. 

[0081] After steriliZation, a force is applied to the second 
assembly 72 to cause relative movement of the body 12 
toWard the base end 44 of the sleeve 42, thereby causing 
insertion of the piston 26 into the body 12 such that the side 
surface 32 of the piston 26 forms a hermetic seal With the 
inner surface 16 of the body 12 and seals the rimmed end 24. 
Preferably, the body 12 is pushed doWnWard into sleeve 42 
in the direction shoWn by the arroW in FIG. 16. This step 
may be performed While the assemblies 72 are packaged in 
trays 73 and covered With the overWrap 75. Alternatively, the 
overWrap 75 may preferably be removed from the sterile 
assemblies 72 (preferably in a sterile environment) prior to 
pushing the body 12 into sleeve 42, and the assemblies 72 
may preferably also be removed from the tray 73 prior to 
performing this step. The sterile tray of assemblies may be 
shipped to a location for ?lling, stored for future ?lling, or 
immediately ?lled With a pharmaceutical component. In the 
?rst tWo situations, preferably the tray 73 and assemblies 72 
are maintained in the overWrap 75 until they are to be ?lled, 
thus maintaining them in a sterile environment. 
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[0082] With the piston 26 fully inserted in the body 12 as 
shown in FIG. 16, and shoWn in greater detail in FIG. 3, the 
body 12 is noW ready to be ?lled With a medicament, or a 
component thereof. In this embodiment, the medicament is 
a liquid Which is ?lled into the open mouth 22 of the body 
12. As discussed above, the body 12 is ?lled on standard 
equipment for ?lling and capping pharmaceutical vials, and 
is conveyed through at least part of said equipment free 
standing on the base end 44 of sleeve 42. The ?lled body 12 
is illustrated in FIG. 1f. 

[0083] The mouth 22 of the body 12 is then sealed in a 
conventional manner by application of an elastomeric clo 
sure 36 as shoWn in FIG. 1g, folloWed by application of a 
metal cap 38 over the closure 36 as shoWn in FIG. 1h, the 
cap 38 preferably being crimped over the neck ?ange 21 of 
the body 12. This is also the most common method for 
sealing standard pharmaceutical vials and is therefore easily 
performed on standard equipment for ?lling and capping 
pharmaceutical vials. 

[0084] The next step in the method is illustrated in FIG. 
1i and comprises an optional terminal steriliZation step, in 
Which the sealed barrel 10 is subjected to steriliZation, for 
example by exposure to high temperatures in an autoclave. 
This step is also part of the normal vial ?lling process and 
is performed on standard equipment for ?lling and capping 
pharmaceutical vials. 
[0085] As mentioned above, the barrel 10 of the ?rst 
preferred embodiment comprises an activation cap 40 and is 
therefore speci?cally directed to delivery devices for tWo 
component pharmaceuticals. In the example described 
above, a liquid medicament, or a liquid component of a 
medicament, is contained in the barrel 10. HoWever, the ?rst 
preferred embodiment is also adaptable to the situation 
Where the barrel 10 contains a solid medicament or a solid 
component of a medicament, Which is to be combined With 
a liquid, such as a diluent, prior to administration. 

[0086] A ?rst preferred method for ?lling barrel 10 With a 
solid medicament is illustrated in FIG. 5. The steps folloWed 
in FIG. 5 are preferably the same as those described above 
With reference to FIG. 1, With the exception of step 5f, in 
Which a poWdered substance is ?lled into body 12 through 
the mouth 22. PoWder ?lling is also performed on standard 
equipment for ?lling and capping pharmaceutical vials. 
[0087] A second preferred method for ?lling barrel 10 
With a solid medicament is illustrated in FIG. 6. FIGS. 6a 
to 66 shoW preparation of the second assembly 72, folloWed 
by steriliZation and seating of the piston 26 in the barrel 
body 10. These steps are identical to the steps folloWed in 
FIGS. 1a to 16, discussed above. Next, the body 12 is ?lled 
in FIG. 6f With a liquid composition containing a medica 
ment or a component thereof. This step is identical to that 
shoWn in FIG. 1f. Next, a lyophiliZation stopper 74, com 
prising a vented elastomeric closure, is partially inserted into 
the neck 20 of body 12 such that a vent space 76 is formed. 
The liquid contents of the body 12 are then lyophiliZed as 
shoWn in FIG. 6g such that only a solid remains in the body 
12. The stopper 74 is then completely inserted into neck 20 
to close vent space 76 and seal the body, and a metal cap 38 
is applied as in FIG. 1h. Although not shoWn in FIG. 6, the 
sealed barrel may be subjected to terminal steriliZation. The 
steps shoWn in FIGS. 6f to 6i are performed on standard 
equipment for ?lling, lyophiliZing and capping pharmaceu 
tical vials. 
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[0088] As mentioned above, the barrel 10 according to the 
?rst preferred embodiment is capable of use in a tWo 
component delivery device, such as preferred delivery 
device 78 shoWn in FIG. 7b. In order to assemble delivery 
device 78, the barrel 10 is combined With a pre-assembly 80 
of the type illustrated in FIG. 7a, comprising a standard 
pharmaceutical vial 82 having a sealed neck 84, a vial 
coupling 86 With a vial socket 88 into Which the neck 84 of 
vial 82 is received, and a syringe socket 90 With a ?nger 
?ange 91 into Which the barrel 10 is received. 

[0089] The pre-assembly further comprises a rear needle 
93 and a forWard needle 94 housed in a luer lock assembly 
96 Which is secured to both the vial coupling 86 and the 
syringe socket 90. When the delivery device 78 is assembled 
as in FIG. 7b With the ?nger ?ange 92 engaging the top end 
46 of activation cap 40, the ends of needles 93 and 94 do not 
penetrate the elastomeric closures of either the vial 82 or the 
barrel 10. The device 78 is activated by pushing the syringe 
socket 90 and the activation cap 40 together such that the 
sleeve 42 of cap 40 is received inside syringe socket 90. The 
socket 90 and cap 40 are pushed together until the ?nger 
?ange 92 engages the ?ange 66 of activation cap 40, at 
Which point the ends of needles 93 and 94 penetrate the 
closures of the barrel 10 and the vial 82 respectively, 
alloWing mixing of the respective contents of the vial 82 and 
barrel 10, in this example by attaching plunger 98 to the 
piston 26 and aspirating the liquid contents of the vial 82 
into the barrel 10. The vial coupling 86 is then unthreaded 
from the luer 96, also removing the forWard needle 94. An 
injection needle (not shoWn) is then threaded onto the 
exposed luer 96 to provide a complete pre?lled disposable 
syringe (not shoWn). The components of pre-assembly 80, 
and the method for combining barrel 10 and pre-assembly 
80 are described in greater detail in above-mentioned US. 
Pat. No. 6,149,623, Which is incorporated herein by refer 
ence in its entirety. It Will be appreciated that the activation 
cap 40 described herein functions in a manner similar to the 
driver described in the above-mentioned US. patent and 
identi?ed by reference numeral 21 in FIGS. 17 and 18 
thereof. 

[0090] Where the barrel 10 contains a liquid medicament 
or a component thereof, the vial 82 of pre-assembly 80 may 
comprise either a solid or liquid. Where the vial 82 contains 
a solid, the medicament is formed by pushing the liquid 
contents of barrel 10 into the vial 82, mixing the solid and 
liquid ingredients, folloWed by aspirating the medicament 
suspension or solution into the barrel 10 prior to removal of 
the vial coupling 86. 

[0091] A second preferred embodiment of the present 
invention is noW described beloW With reference to FIG. 8, 
comprising preparation of a barrel 110 for use in the prepa 
ration of a pre?lled disposable syringe for administration of 
a single component medicament. A barrel similar to barrel 
110 is shoWn in FIG. 13 of US. Pat. No. 5,137,511, issued 
on Aug. 11, 1992, and is incorporated herein by reference in 
its entirety. 

[0092] Barrel 110 comprises a body 112 preferably made 
of glass and having a generally cylindrical side Wall 114 With 
an inner surface 116 and an outer surface 118. At one end, 
the body 112 has a relatively narroW neck 120 With a neck 
?ange 121 surrounding an open mouth 122, and at the other 
end the body 112 has an open rimmed end 124. Preferably, 














