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(57) ABSTRACT 

A needleless injector capsule for a liquid medicament has a 
?lling adapter removably, and preferably frangibly, attached 
thereto. The capsule has a chamber for receiving injectate, 
the chamber being provided With an injection ori?ce, and 
having a piston located for movement therein. The adapter 
has a bore Which communicates With the capsule chamber 
via the injection ori?ce. The capsule is ?lled by introducing 
injectate into the capsule chamber through the injection 
ori?ce and excess injectate into the bore of the adapter, and 
closing the bore of the adapter to the exterior by a sealing 
means, leaving the bore partly ?lled With excess injectate. 
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NEEDLELESS INJECTOR DRUG CAPSULE AND 
FILLING METHOD 

[0001] The invention relates to a disposable needleless 
injector and to a method for ?lling the same. 

[0002] Needleless injectors are used as an alternative to 
hypodermic syringes to inject drugs and medicaments 
through a patient’s skin into the underlying tissue. Atypical 
injector comprises a high pressure piston pump Which 
dispenses the drug through a small hole With suf?cient force 
to pierce the epidermis and diffuse into the tissues. The 
present invention is directed to the ?lling of capsules for use 
in such injectors. 

[0003] Axiomatic to the storage of the drug in the capsule 
is that the ?lling procedure is compatible With the equipment 
and protocols established Within the pharmaceutical indus 
try, and a number of otherWise promising ideas have failed 
to become commercialised because this requirement Was 
overlooked. None of the prior art capsules have all of the 
features necessary for optimum storage of the drug and 
compatibility With ?lling machines. 

[0004] The stringent requirements for ensuring optimum 
sterility and quality control of drug packaging means that 
there is a trend toWards pre-?lling the drug capsule. HoW 
ever, a pre?lled capsule must be able to Withstand thermal 
expansion and contraction due to ambient temperature ?uc 
tuations. The possible results of the latter is that increased 
and unacceptable outgassing of the drug could occur, or the 
drug could expand and leak past the seals. 

[0005] According to the present invention there is pro 
vided a needleless injector capsule in combination With an 
adaptor used in ?lling the capsule, the capsule de?ning a 
chamber Which has injectate therein and is provided With an 
injection ori?ce, a piston being located for movement Within 
the chamber, the adapter being removably connected to the 
capsule and having a bore Which communicates With the 
capsule chamber via the injection ori?ce and is partly ?lled 
With excess injectate, the bore being closed to the exterior by 
a sealing means. 

[0006] According to another aspect of the invention there 
is provided a method of ?lling a needleless injector capsule 
With injectate, the capsule de?ning a chamber Which is for 
receiving injectate and is provided With an injection ori?ce, 
a piston being located for movement Within the chamber, the 
adapter being removably connected to the capsule and 
having a bore Which communicates With the capsule cham 
ber via the injection ori?ce, the method comprising the steps 
of: 

[0007] (a) introducing injectate into the capsule 
chamber through the injection ori?ce and excess 
injectate into bore of the adaptor; and 

[0008] (b) closing the bore of the adaptor to the 
exterior by a sealing means, leaving the bore partly 
?lled With excess injectate. 

[0009] It is necessary that the pressure induced in the drug 
increases very rapidly at the start of the injection, so that the 
liquid effectively strikes the skin to pierce it. (Conversely, if 
the pressure rise is too sloW, the skin moves aWay from the 
jet causing the jet to splash sideWays Without penetration). 
It folloWs therefore that the “hydraulic circuit”—i.e. the 
drug capsule, its method of attachment, and the piston 
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should be relatively rigid, otherWise much of the input 
energy at the start of the injection Will be Wasted in distorting 
these components. Less obvious is that any trapped air in the 
liquid drug Will be compressed during the injection and thus 
absorb energy. Of course, a small quantity of entrapped air 
is permissible and almost inevitable, because unless rigorous 
de-gassing of the drug is carried out before ?lling, very 
small bubbles of air Will come out of solution and coalesce 
Within the injectate. 

[0010] In a preferred form of the above method air is 
evacuated through the injection ori?ce before injectate is 
introduced into the capsule chamber and adaptor bore. 

[0011] The invention also provides a needleless injector 
capsule in combination With an adaptor for use in ?lling the 
capsule, the capsule de?ning a chamber Which is for receiv 
ing injectate and is provided With an injection ori?ce, a 
piston being located for movement Within the chamber, the 
adaptor being removably connected to the capsule and 
having a bore Which communicates With the capsule cham 
ber via the injection ori?ce, the adaptor bore having a ?rst 
portion of smaller cross-section adjacent the injection ori?ce 
and a second portion of larger cross-section remote from the 
said ori?ce. Such a construction is particularly suitable for 
carrying out the above ?lling method including evacuation 
of air. 

[0012] The capsule is preferably connected frangibly to 
the ?lling adaptor, Which also serves as a reservoir to 
accommodate expansion and contraction of the injectate. 
Immediately prior to use the ?lling adaptor is broken off the 
capsule to expose the injection ori?ce. 

[0013] The invention is further described beloW With 
reference to the accompanying draWings Which shoW pre 
ferred embodiments and in Which: 

[0014] FIG. 1 is a centre-line axial section vieW of a 
capsule before ?lling; 

[0015] FIG. 2 shoWs a ?lling head applying a vacuum; 

[0016] FIG. 3 shoWs the capsule being ?lled; 

[0017] FIG. 4 shoWs the ?lled capsule With a seal 
attached; 

[0018] FIG. 5 shoWs the ?lling adaptor being broken off 
prior to causing an injection; 

[0019] 
[0020] FIG. 1 shoWs a capsule 1 in the form of a cylin 
drical elongate tube having a means of attachment 10 at a 
?rst end, and an injection ori?ce 5 at a second end. Apiston 
3 is slidingly and sealingly assembled into the capsule 1 and 
proximal to the injection ori?ce 5. The ?t of the piston 3 in 
the capsule 1 should minimise the dead volume of air 14. A 
?lling tube 2 has a frangible attachment 4 to the capsule 1. 
Tube 2 has a cylindrical bore 9 Which is then reduced in 
diameter to form a capillary 15. Capillary 15 is connected to 
ori?ce 5 of capsule 1. 

[0021] Referring to FIG. 2, a ?lling head 18 comprising 
vacuum connector 16 and injectate dispenser 7, is applied to 
?lling tube 2. The vacuum connector 16 seals a rim 11 of 
?lling tube 2, and the air contained Within the cylindrical 
bore 9, capillary 15 and dead space 14 is evacuated. Evacu 
ation doWn to 100 mbars is adequate; a loWer vacuum Would 

FIG. 6 is an alternative sealing method. 
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take longer to achieve than Would normally be acceptable, 
and result in a very sloW ?lling procedure. Whilst maintain 
ing the vacuum, injectate dispenser 7 is inserted into the 
cylindrical bore 9, and a seal 8 on the exterior of the 
dispenser 7 seals With the Wall of bore 9, as shoWn in FIG. 
3. After insertion of injectate dispenser 7, the vacuum may 
be terminated, and the injectate 6 is pressuriZed to How 
through cylindrical bore 9, capillary 15 and injection ori?ce 
5 and into the capsule 1, so as to force the piston 3 toWards 
the ?rst end of capsule 1 to a predetermined position. On 
attaining this position, the How of injectate 6 is stopped, and 
the ?lling head 18 removed from ?lling tube 2. The capsule 
is noW ?lled, and may be sealed by a sealing cap 12, as 
shoWn in FIG. 4, or a plug 20 as shoWn in FIG. 6. During 
?lling, it is important that the injectate dispenser 7 is inserted 
only part Way into cylindrical bore 9, so that a small excess 
22 of the injectate remains, and after removal of the injectate 
dispenser 7, an air space 21 remains. 

[0022] Finally, as shoWn in FIG. 5, the ?lled capsule is 
assembled to an actuator 19. To prepare the injector, the 
?lling tube 2 is snapped off from the capsule 1 at the 
frangible joint 4, together With the sealing cap 12 and excess 
injectate 22. This exposes the injection ori?ce 5, Which is 
then placed on the patient’s skin, and the injection per 
formed in the usual manner. Thus it may be seen that the 
injectate is free to expand or contract during storage (i.e. 
betWeen the steps of FIGS. 4 and 5) Without the risk of 
leakage or excessive out-gassing. The dimension of the 
capillary bore 15 should be chosen to accommodate the 
maximum volumetric change through temperature variation, 
and also to suit the surface tension of the injectate, so that 
inverting the capsule does not result in migration of the 
injectate into the ?lling tube 2. HoWever, the volume of the 
excess injectate 22 is not critical, and therefore the perfor 
mance tolerances imposed on the ?lling machine are not 
exacting. 

[0023] The materials for constructing the capsule 1 and 
?lling tube 2 may be plastic or glass, and preferably trans 
parent to permit examination of the contents. The piston 3 
may be of PTFE or similar ?uoropolymer or a loW density 
polyethylene, for example. Attention is directed to our 
published PCT application WO 95/03844 for further details 
of materials Which can be used for the piston. The seal 12 or 
20 may be of chlorobutyl rubber or other drug-compatible 
seal material. An alternative to sealing the tube 2 With cap 
12 or plug 20 is to thermally reform and close the opening 
to form a gas-tight Welded seal. With some plastics, Welding 
is dif?cult, and the inside surface of the tube 2 may be coated 
With a more suitable seal material. Again, Where it is 
necessary to use a particular plastic in contact With the drug, 
for compatibility thereWith, this could be a lining Within a 
capsule, and/or ?lling tube, made of a plastic having the 
required strength and durability properties. This may be a 
separately made part Which is then assembled to the casing, 
or a co-injected moulding. Even more layers of different 
plastic or other materials may be used to add speci?c 
properties. The frangible connection 4 may be a very thin 
section of material, and/or be specially treated to reduce the 
strength in that area to facilitate fracture of the said con 
nection. Alternatively, the ?lling tube 2 may be an air tight 
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snap ?t onto the capsule 1, and preferably not be re 
attachable, so as to provide tamper evidence. 

1. A needleless injector capsule in combination With an 
adaptor used in ?lling the capsule, the capsule de?ning a 
chamber Which has injectate therein and is provided With an 
injection ori?ce, a piston being located for movement Within 
the chamber, the adapter being removably connected to the 
capsule and having a bore Which communicates With the 
capsule chamber via the injection ori?ce and is partly ?lled 
With excess injectate, the bore being closed to the exterior by 
a sealing means. 

2. A combination according to claim 1, Wherein the 
adaptor is frangibly connected to the capsule. 

3. A combination according to claim 1, Wherein the 
adaptor is connected to the capsule by a snap-?t connection 
Which does not permit reconnection after removal of the 
adaptor and capsule from one another. 

4. Acombination according to claim 1, 2 or 3, Wherein the 
capsule and/or adaptor is of glass. 

5. A combination according to any preceding claim, 
Wherein the capsule and/or adaptor is of a plastics material. 

6. Acombination according to claim 1, 2 or 3, Wherein the 
capsule and/or adaptor is made of more than one material. 

7. A combination according to claim 6, Wherein the 
capsule and/or adaptor is internally lined With a plastics 
material Which is compatible With the injectate. 

8. A combination according to any preceding claim, 
Wherein the sealing means is a sealing cap. 

9. A combination according to any one of claims 1 to 7, 
Wherein the sealing means is a plug received Within the said 
bore. 

10. A combination according to any one of claims 1 to 7, 
Wherein the sealing means is constituted by portions of the 
adaptor Which have been sealed to one another after ?lling 
of the capsule. 

11. A method of ?lling a needleless injector capsule With 
injectate, the capsule de?ning a chamber Which is for 
receiving injectate and is provided With an injection ori?ce, 
a piston being located for movement Within the chamber, the 
adapter being removably connected to the capsule and 
having a bore Which communicates With the capsule cham 
ber via the injection ori?ce, the method comprising the steps 
of: 

(a) introducing inj ectate into the capsule chamber through 
the injection ori?ce and excess inj ectate into bore of the 
adaptor; and 

(b) closing the bore of the adaptor to the exterior by a 
sealing means, leaving the bore partly ?lled With excess 
injectate. 

12. A method according to claim 11, Wherein step (a) is 
effected by an injectate dispenser Which sealingly engages 
With the internal Wall of the bore of the adaptor. 

13. A method according to claim 11 or 12, Wherein the 
sealing means is a sealing cap. 

14. A method according to claim 11 or 12, Wherein the 
sealing means is a plug received Within the said bore. 

15. A method according to any one of claims 11 to 14, 
Wherein air is evacuated from the capsule through the 
injection ori?ce prior to step (a). 

16. A needleless injector capsule in combination With an 
adaptor for use in ?lling the capsule, the capsule de?ning a 
chamber Which is for receiving injectate and is provided 
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With an injection ori?ce, a piston being located for move 
rnent Within the chamber, the adaptor being rernovably 
connected to the capsule and having a bore Which commu 
nicates With the capsule chamber via the injection ori?ce, the 
adaptor bore having a ?rst portion of smaller cross-section 
adjacent the injection ori?ce and a second portion of larger 
cross-section remote from the said ori?ce. 

17. A combination according to claim 16, Wherein the 
adaptor is frangibly connected to the capsule. 

18. A combination according to claim 16, Wherein the 
adaptor is connected to the capsule by a snap-?t connection 
Which does not permit reconnection after removal of the 
adaptor and capsule from one another. 
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19. A combination according to claim 16, 17 or 18, 
Wherein the capsule and/or adaptor is of glass. 

20. A combination according to any one of claims 16 to 
19, Wherein the capsule and/or adaptor is of a plastics 
material. 

21. A combination according to any one of claims 16 to 
18, Wherein the capsule and/or adaptor is made of more than 
one material. 

22. A combination according to claim 21, Wherein the 
capsule and/or adaptor is internally lined With a plastics 
material Which is compatible With the injectate. 

* * * * * 


