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The present invention relates to an ampoule in the form 
of a transparent, or translucent concertina-type collapsible 
bellows and which is provided or adapted to be provided 
at one end with a hypodermic needle so as to form a sur 
gical hypodermic syringe and is also concerned with Sur 
gical hypodermic syringes embodying ampoules of this 
character. 
One object of this invention is to provide an inexpen 

sive, expendable ampoule which, having been pre-filled 
with a predetermined quantity of a medium to be injected 
and embodied in a hypodermic syringe, can be operated, 
after insertion of the hypodermic needle into a patient 
but prior to injection of its contents, to indicate whether 
the needle has punctured a blood vessel and should there 
fore be withdrawn and reinserted in a different position 
and/or direction. 
A further object is to provide an ampoule which is par 

ticularly well adapted for use in conjunction with a hypo 
dermic needle for taking samples of body fluids. 
With these objects in view, the concertina-type bellows 

of the ampoule according to this invention has two parts. 
One of these parts, which consists of one or more sec 
tions of the bellows, is designed to contain a predeter 
mined quantity of a liquid medicament which will even 
tually be injected into the patient. The other part, which 
consists of at least one further bellows section, is de 
signed to be used primarily for testing, after the hypo 
dermic needle has been inserted into the patient's body 
but prior to injection of the liquid medicament, whether 
the hypodermic needle has been correctly inserted, i.e. 
whether it has or has not penetrated into a blood vessel 
to enable such testing to be carried out reliably and safely, 
one wall of the or each further bellows section is con 
structed so that firstly it has less structural stiffness against 
deformation under axial compression than the other end 
wall of the same bellows section, secondly it is collapsible 
under a predetermined axial compression force into an 
inverted fully collapsed position in which it lies close 
against the inner surface of the other end wall of the same 
bellows Section and thirdly it has an inherent over-center 
bias which provides yielding resistance to initial displace 
ment thereof out of the said inverted fully collapsed posi 
tion in the direction to expand the bellows section of 
which it forms part. 

In use, the said other part of the bellows is collapsed 
before the hypodermic needle is inserted into the patient's 
body. During insertion of the needle, it remains in a stable 
collapsed condition due to its said inherent over-center 
bias. Next, in order to test whether the needle has been 
correctly inserted, the said one wall of the or each further 
bellows section constituting the said other part of the 
bellows is pulled out away from the other end wall thereof 
so as to apply Suction through the hypodermic needle. 
If the needle has penetrated into a blood vessel, blood will 
be drawn by this suction into the ampoule and will be 
visible to the user through the translucent material there 
of. If the needle has not penetrated into a blood vessel, 
the user will observe that no blood has been drawn in. If 
this test shows that the needle has been incorrectly in 
Serted, the needle must be withdrawn and reinserted at a 
different injection site where the test is again carried out. 
This procedure is repeated, if necessary, until the needle 
is shown to have been correctly inserted, whereupon the 
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user applies sufficient compression force to the ampoule to 
collapse all the bellows section, so that the liquid medica 
ment will be discharged through the needle into the 
patient's body. 
The invention will now be described by way of example 

With reference to the accompanying drawings, in which: 
FIG. 1 is a partly sectioned side view of a surgical hypo 

dermic Syringe embodying an ampoule which is shown in 
the fully expanded condition, 

FIG. 2 is a fragmentary view of the ampoule of the 
Same syringe with one bellows section collapsed, 

FIG. 3 is a view corresponding to FIG. 1 of an alter 
native form of Syringe ampoule, and 

FIG. 4 is a partly sectioned side view of a sealed 
ampoule. 

In FIG. 1 of the drawings, a needle unit, consisting 
of a hollow needle fixed in a needle carrier 2, is shown 
engaged as a friction fit over the tapered end of a nozzle 
3 on one end of a bellows-type ampoule 4. Integrally 
formed on the other end of the ampoule 4 is a stud 5 
having a neck 7 and a head 8. 
The end section 9, 10 of the ampoule bellows is of 

larger diameter than the remaining bellows sections 11 
and consequently is independently collapsible by apply 
ing against the end surface 12 of the stud 5 an axial force 
Which is Smaller than that required to collapse the said 
remaining bellows sections. Furthermore, the end section 
9, 10 is so constructed and arranged that, under this 
Smaller axial force, the wall 9 of the end section is resil 
iently deformed from the position shown in FIG. 1, past 
a dead-center position (not shown) into the collapsed posi 
tion shown in FIG. 2 in which it lies in close contact 
against the inner Surface of the wall 10. The wall 10 is 
structurally stiffer than the wall 9 and undergoes relative 
ly little deformation during the collapse of the end sec 
tion 9, 10. 
To restore the end section to the expanded condition 

shown in FIG. 1, the user must pull the stud 5 in the di. 
rection away from the needle a until the wall 9 is de 
formed outwardly past its dead-center position. 
The relatively greater deformability of the wall 9 as 

compared with the wall 10 may be achieved in various 
Ways. For example, the wall thickness of the former may 
be made slightly less than that of the latter; or the wall 9 
may be provided with one or more annular corrugations 
(not shown). When the wall 9 is invaginated, i.e. in the 
collapsed condition shown in FIG. 2, the base of the neck 
7 together with the adjoining part of the wall 9 form, in 
effect, a plug which closes the orifice between the belows 
Section 9, i0 and the adjoining bellows section 11. 
The end surface 12 of the stud 5 is slightly concave 

to receive the user's thumb and the size and shape of 
the head 8 of the stud 5 are generally such as to provide 
a stable base for the syringe when stood needle upward 
upon a table or the like. 

Suitable plastics materials for the ampoule 4 and stud 
5 include nylon polymers, polyethylene, polypropylene 
and Surgical grades of polyvinyl chloride. In some Cases, 
anti-oxidants and/or stabilizing agents selected in known 
manner according to the nature of the fluid to be in 
jected may be incorporated in these materials. 

In an alternative embodiment shown in FIG. 3, the 
end Section 9, 10' of the ampoule bellows which is near 
est to the stud 5 is of the same overall diameter as the 
remaining bellows sections 12, but is more easily col 
lapsible than the latter by virtue of its smaller wall thick 
neSS. While in FIG. 3, both walls 9 and 10 of the end 
Section are shown of reduced thickness, in a variant (not 
illustrated) the Wall corresponding to the wall 10' is of 
the same thickness as the walls of the sections 12 and 
only the Wall 9 is made thinner than the latter. 
FIG. 4 illustrates a prefilled ampoule similar to that 
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embodied in the syringe illustrated in FIG. 1, but having 
a removable sealing cap 14 fitted over the end of its 
nozzle 3. 
The ampoule, when it is to be used for injection pur 

poses, is preferably pre-filled with a predetermined quan 
tity of the fluid to be injected. The pre-filled ampoules 
may be packed and supplied separately from the stand 
ard needle, in which case the nozzle 3 must be effectively 
sealed, for example by dip-sealing in a suitable material 
or by applying over it a press-fit sealing cap 14 (FIG. 
4) which is subsequently removed and replaced by the 
needle unit 1, 2 immediately prior to use. Alternatively, 
the needle may be permanently affixed to the ampoule 
and packed as such, in which case the needle must be 
effectively sealed at least at its extremity by, for exam 
ple, dip-sealing in a suitable material. This seal A5 (FIG. 
1) is removed immediately prior to use. 
In use as a hypodermic syringe, the unit is held by the 

needle carrier 2 and the stud 5 is pressed in with the 
thumb to the position shown in FIG. 2, to exclude all 
air from the ampoule. The needle 1 is then inserted into 
the patent, after which the stud 5 is withdrawn. 

This withdrawal movement will enable the user to ob 
serve whether a blood vessel has been punctured in a 
manner similar to that in the case of a conventional hypo 
dermic syringe when the plunger is slightly withdrawn 
after the needle has been inserted. If blood is drawn into 
the syringe, it will be visible through the transparent or 
translucent wall of the ampoule 4. In that case, if intra 
muscular injection is required, the needle should be with 
drawn and reinserted and the procedure repeated at a 
different injection site. Finally, after making sure in this 
manner that the needle has been correctly inserted, the 
user squeezes the ampoule 4 into the fully collapsed con 
dition by thumb pressure against the plug 5 so that the 
required dose is discharged through the needle into 
the patient's body. 
The syringe may be supplied to the user prefilled and 

with the section 9, 10 collapsed. 
While it is generally advantageous to arrange for only 

one section of the ampoule bellows to be collapsible in 
dependently of the others and for this section to be lo 
cated at the end remote from the nozzle, two or more 
sections may be made independently collapsible and the 
independently collapsible section or sections may be lo 
cated at the nozzle end or in an intermediate position 
along the length of the bellows. 
The syringe according to this invention may be used 

for blood sampling. For this purpose, it is preferable for 
more than one bellows section to be independently col 
lapsible and for the nozzle on the needle-supporting end 
of the ampoule to be located eccentrically. Furthermore, 
either the syringe may be supplied with the independent 
ly collapsible sections already collapsed, or these sections 
could be collapsed immediately before use. Then, to take 
a blood sample, the needle E, from which the seal 15, 
if provided, has previously been removed, is inserted in 
a vein in the patient's body. Next, the collapsed sections 
are pulled out creating a negative pressure within the 
ampoule so that blood is drawn into the ampoule. The 
needle is then removed and the ampoule is finally sealed, 
e.g., by fitting a plastics cap such as 44 (FIG. 4) over 
the nozzle 3 or heat-sealing its end. The sealed ampoule 
containing a sterile specimen of blood can now be sent 
to the laboratory, 
The instrument can of course be similarly used for 

taking and storing specimens of other body liquids under 
sterile conditions. 

I claim: 
1. An ampoule in the form of a translucent collapsi 

ble concertina-type bellows closed at one end and pro 
vided at the other end with a delivery and suction duct, 
said bellows comprising a plurality of bellows sections, 
each bellows section being defined by a pair of resilient 
end walls foldably joined together along a circumferen 
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tial ridge and being foldably joined by at least one of its 
two end walls to an adjoining end wall of another bellows 
section along a circumferential valley and one end wall 
of at least one of said bellows sections having less struc 
tural stiffness to resist axial compression than the other 
end wall of the same bellows section and being collapsible 
under a predetermined axial compression force from an 
expanded position into an inverted collapsed position in 
which it lies close against said other end wall, and having 
an inherent over-center bias providing yielding resistance 
to initial displacement both out of said expanded posi 
tion in the direction to collapse the bellows section of 
which it forms part and out of said inverted collapsed 
position in the direction to expand the said bellows sec 
tion and push pull operating means on said closed end of 
said bellows. 

2. An ampoule according to claim 1, wherein said 
one end wall also has less structural stiffness against axial 
deformation towards a collapsed position than the end 
walls of all the other bellows sections. 

3. An ampoule according to claim 2, wherein the said 
one bellows section is of larger diameter than the other 
bellows sections. 

4. An ampoule according to claim 2, wherein the 
said one end wall is thinner than any other end wall of 
the bellows. 

5. An ampoule according to claim 3, wherein the 
walls of all the bellows sections are frusto-conical and 
wherein said operating means comprises a stud. 

6. An ampoule in the form of a translucent collap 
sible concertina-type bellows provided at one end with 
a mounting for a hypodermic needle, said mounting being 
formed with an interior duct for connecting the interior 
of said bellows to the interior of said needle, and at the 
other end with an operating stud, said bellows including 
a container portion located adjacent said ducted mount 
ing and adapted to contain a predetermined quantity of 
a liquid medicament and a suction-producing portion lo 
cated between said container portion and said operating 
stud and said suction-producing portion being collapsible 
under an axial compression force which is less than that 
required to collapse said container portion and having an 
inherent resilient bias yieldingly opposing expansion there 
of after being collapsed and collapse thereof after being 
eXpanded. 

7. A sypringe ampoule comprising a translucent, ac 
cordian-pleated bellows, a push-pull operating stud pro 
vided on one end of said bellows, a mounting for a hypo 
dermic needle provided on the other end of said bellows 
and formed with a duct for the passage of fluid between 
said bellows and said hypodermic needle, said bellows 
comprising a series of pairs of frusto-conical walls, the 
walls of each pair being foldably joined together at their 
bases to form a circumferential ridge and the adjoining 
walls of each two successive pairs being connected at 
their truncated open ends by a foldable joint forming a 
circumferential valley the wall adjoining the operating 
stud having less structural stiffness to resist axial com 
pression than any other wall of the bellows and being 
deformable with an over-dead-center action between an 
expanded position and an inverted collapsed position in 
which it lies close against the inner surface of the other 
Wall of the same pair. 
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