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(54) A Syringe

{57) A syringe for taking blood
samples includes a tubular body (22),
a plunger (30), a sealing member (28)
and a needle (26). The plunger (30)
and sealing member (28) in
combination are slideably received in
the tubular body (22) with the plunger
(30) being rotatable relative to the
sealing member (28) about its
longitudinal axis. The sealing member
{28) has two longitudinally spaced

circumferential sealing locations with
a cylindrical space (42) between the
sealing locations. Two closeable
openings (58) through each seal
location are established in the sealing
member (28) at 180° opposition to
each other by a thread (56) extending
across each seal. The thread (586) is
attached to the plunger (30) so that
after blood passes through the seal
nearest the needle end of the syringe,
the plunger (30) can be rotated to
remove the thread (56) from both seal
locations thereby sealing the blood
sample in the tubular body (22) after
all gases have been purged from the
tubular body (22).
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SPECIFICATION
A Syringe

This invention relates to a syringe.

In blood gas analysis, it is important that air or
other gaseous material should not be allowed to
contaminate the blood as these contaminates
distort the results of the gas analysis. To
compound this problem, most previously
proposed syringes for withdrawing blood samples
from donors are normatily preconditioned by the
addition of a heparin solution to provide an
anticoagulant for the blood. The heparin solution
is typically very dilute with the heparin
concentration being approximately 1000 units
per milliliter and the diluent being made up of
alcohol, water, and other materials which can
distort the gas analysis of the blood.

It is desirable in taking blood samples for gas
analysis to isolate the blood from extraneous
gaseous materials and from the diluent of the
heparin solution while leaving the heparin itself to
prevent coagulation of the blood.

According to one aspect of the present
invention there is provided a syringe comprising a
tubuiar body connectable at one end thereof with
a hypodermic needle, a plunger slideably
mounted within said tubular body, a sealing
member operatively connected to said plunger
and capable of establishing an hermetic seal with
the interior surface of the tubular body, and seal
interrupting means attached to the plunger and
arranged to interrupt said hermetic seal, said seal
interrupting means being movable to restore the
hermetic seal and thereby prevent fluid flow past
said sealing member.

According to another aspect of the present
invention there is provided a syringe for drawing
blood samples comprising a tubular body having
an interior surface defining an elongate interior
chamber said tubular body having an open end at
one end thereof and an end member at the
opposite end thereof, said end member having an
opening therethrough provided with means for
connection to a hypodermic needle, said tubular
body also having a radially extending annular
flange around the open end thereof, a plunger
slidable in the said tubular body and comprising a
rod-like body extending axially out of the open
end of said tubular body and having two axially
spaced circular members at an end of the rodlike
body lying within the said tubular body said
members being separated by a reduced diameter
portion of said rod-like body, a resilient generally
cylindrical sealing member having one of said
circular members rotatably arranged therein so as
to be rotatably connected to said plunger, said
sealing member having annular lips at either end
which contact the interior surface of the tubular
body and define a void therebetween, seal
interruption and seal restoration means
comprising a flexible thread operably connected
to the other of said circular members on the
plunger and arranged to extend across both lips of
the sealing member thereby forming a breach at
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each lip through which fluid can pass, said thread
being arranged to be wound onto the plunger
when the plunger is rotated thereby allowing the
sealing member lips to sealingly contact the
interior surface of the tubular body and form an
hermetic seal therewith.

The presence of the flexible thread interrupting
the seal between the sealing member and the
syringe body allows gaseous material to be
flushed from the interior chamber by a blood
sample flowing into the chamber. The thread can
be removed from its position interrupting the seal
by rotation of the plunger after blood is observed
breaching the seal, leaving the interior chamber of
the syringe full of blood and purged of gaseous
material. Also, the walls of the passage admitting
blood into the interior chamber of the syringe may
be coated with an anticoagulant prior to drawing
the blood sample to prevent the blood from
coagulating in the syringe and to avoid the use of
liquid anticoagulant which also contains diluent
components which can distort the blood gas
analysis.

A syringe embodying the invention will now be
particularly described by way of example with
reference to the accompanying diagrammatic
drawings in which:

Fig. 1 is a perspective view of a syringe;

Fig. 2 is a section through a portion of the
syringe of Figure 1;

Fig. 3 is section line 3—3 of Figure 2 on an
enlarged scale;

Fig. 4 is a perspective view of a sealing
member and plunger with a thread positioned in a
seal breaking position;

Fig. 5 is a longitudinal section illustrating the
connection of the sealing member and plunger;

Fig. 6 is a perspective view of the sealing
member and plunger with the thread having been
moved by rotation of the plunger to restore one
sealing interface between the sealing member
and syringe body;

Fig. 7 is a perspective view of the sealing
member and plunger with the thread having been
removed to restore both sealing interfaces
between the sealing member and syringe body;

Fig. 8 is a side view of the sealing member and
plunger showing the position of the thread after
the plunger has been rotated to restore both
sealing interfaces;

Fig. 9 is a partial longitudinal section of the
syringe body, at the end connected to the
hypodermic needle indicating the areas to which
anticoagulant is applied;

Fig. 10 is an enlarged fragmentary longitudinal
section of the needle, indicating the area to which
anticoagulant is applied;

Fig. 11 is a section line on 11—11 of Fig. 10;

Fig. 12 is a perspective view of the syringe
with the thread not being used to break the seal
between the sealing member and the syringe
body.

The illustrated syringe 20 (Fig. 1) comprises a
transparent or transtucent main tubular body 22
of circular transverse cross section having an end



2 GB 2 033 227 A 2
36 with a central longitudinal forwardly extending heparin, through the bore 24 and into the interior
neck 24 protruding from it to which a hypodermic chamber 38 of the tubular body 22 of the syringe
needle 26 is frictionally connected in an 20. The solution of anticoagulant is allowed to
hermetically sealed relation by a needle connector evaporate leaving dried anticoagulant as a

5 23. A sealing member 28 is rotatably mounted on 70 precipitated coating 60 in the interior chamber of
a plunger 30 in a manner such that the sealing the tubular syringe body. The process can be
member 28 can slide along the interior of the quickened by heating the syringe body and the
main tubular body 22. The central, longitudinal, anticoagulant after the anticoagulant has been
forwardly extending neck 24 is hollow and drawn into the interior chamber. The syringe body

10 communicates with the interior chamber 38 of 75 is then attached to the hypodermic needle.

‘the syringe body 22. The thread 56 is attached to the plunger 30 by
The sealing member 28 is constructed of a extending it through the bore 54 and knotting the
material having elastic and resilient properties corresponding end of the thread. The thread is
such as rubber. In its undeformed shape, the extended completely across the sealing member

15 sealing member 28 is generally cylindrical in 80 28, slightly indenting both lips 40 at breached
shape with a circular lip 40 at either end. The lips locations 58. In the preferred embodiment the
40 are of sufficient diameter to contact the thread crosses each of the lips 40 at a 180°
interior surface of the syringe body 22 and forma - displacement relative to the other lip crossing
hermetic seal therewith. A cylindrical void space point for a reason to be explained later. The

20 42 is defined between the sealing member body, 85 plunger, sealing member and thread 56 are
the lips 40 and the internal wall of the main slideably insertable into the syringe body 22
tubular body 22 for a purpose to be described through the open circular end 32. The plunger is
later. The sealing member 28 includes a recessed used to position the sealing member at a point
area 44 in its trailing end of T-shaped cross along the tubular body corresponding to the

25 section adapted to rotatably receive and holdone 90 volume of blood sample desired.
end of the plunger 30. In the operation of the syringe, the hypodermic

The plunger 30 comprises a disc 46 on the needle is inserted into the artery of the donor
trailing end, an intermediate body portion 47 of X- patient where the blood pressure will force the
shaped cross section, and a circular member or blood through the needle into the interior

30 disc 50 near the leading end. A small diameter pin 95 chamber 38 of the syringe body 22. The
52 projects forwardly from the disc 50 forming a individual taking the sample should orient the
reduced diameter portion of the rod body 47 and syringe so that the breach 58 in the seal lip 40
a relatively small circular member or disc 48 is nearest the needle of the syringe body is disposed
disposed on the leading end of the pin 52. The pin s0 as to be at the furthest distance possible from

35 52 and disc 48 are shaped to fit rotatably within 100 the rising level of the blood as it enters the interior
the recess 44 of the sealing member 28. chamber. The sealing member 28 thus actsasa

The disc 50 of the plunger 30 has a bore 54 dam and the breach created by the thread 56
through it to which a thread 56 is tied. The thread serves as a vent and, ultimately after the chamber
50 is of a length sufficient to be tied off at the is filled with blood, it serves as a spillway through

40 bore 54 and extend across both sealing lips 40 of 105 which the blood can pass into the void space 42.
the sealing member 28, The thread 56 is made of It will be appreciated that as the blood fills the
flexible material, such as nylon or cotton and has interior chamber, the chamber is purged of all
a diameter sufficient to form a breach or space 58 gaseous materials that might contaminate the
between the sealing member 28 and the syringe . blood sample.

45 body 22 when the thread 56 is extended across 110 As the blood reaches the breach point 58 and
the lips 40 of the sealing member 28. crosses the first lip 40 into the void space 42, the

As mentioned previously, the plunger 30 is plunger 30 is rotated as illustrated in Figure 6 so
rotatably received within the sealing member 28. as to wind the thread 56 about the plunger thus
The disc 48 and pin 52 combined with the mating pulling the thread past the forwardmost sealing

50 shape of the recess 44 allows the sealing member 115 lip 40 establishing a complete seal at that
28 to be moved axially within the syringe body 22 location. Continued rotation of the plunger as
by the plunger 30. The circular configuration of illustrated in Figs. 7 and 8 will pull the thread past
the disc and the mating recess permits rotational the second lip of the sealing member thus
movement of the plunger relative to the sealing establishing a complete seal at that location to

55 member for a purpose which will become more 120 trap the blood that flowed into the void space and
clear later. thus prevents leakage of any blood from the

The hypodermic needle 26 is connected to the syringe.
syringe 20 at the end fitting 24 in a manner well When the syringe 20 is used in a donor having
known in the art. The entire syringe and parts an extremely low blood pressure, such pressure

60 thereof are made of sterilizable materials so that 125 bing insufficient to completely fill the interior
they can be sterilized before use. Preferably the chamber 38 of the syringe in a short period of
materials are so inexpensive that the syringe can time, the sealing member is pre-set at a level of
be disposed of after use. approximately .1cc to .2cc and an amount of

Typically, the syringe is prepared for use by blood sufficient to fill the reduced volume interior

65 drawing a diluent of anticoagulant, such as 130 chamber is allowed to flow into the chamber.
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Once blood is observed in the void 42 between
the lips 40 and the sealing member, the plunger is
rotated to establish a seal, as has previously been
described in operations relative to individuals of
higher blood pressure. The sealing member is
then withdrawn to create a low pressure zone to
draw more blood into the interior chamber until
the desired volume is in the syringe. Again, it will
be appreciated that the blood sample obtained
will be free of contaminants so that biood gas
analysis which may be performed on the sample
will be undistorted.

Claims

1. A syringe comprising a tubular body
connectable at one end thereof with a
hypodermic needle, a plunger slideably mounted
within said tubular body, a sealing member
operatively connected to said plunger and capable
of establishing an hermetic seal with the interior
surface of the tubular body, and seal interrupting
means attached to the plunger and arranged to
interrupt said hermetic seal, said seal interrupting
means being movable to restore the hermetic seal
and thereby prevent fiuid flow past said sealing
member.

2. A syringe according to Claim 1, wherein said
sealing member has a generally cylindrical body
with circumferential resilient lips at either end,
said lips being arranged to maintain contact with
the interior surface of the tubular body.

3. A syringe according to Claim 1 or Claim 2,
wherein a rotatable connection is provided
between the plunger and the sealing member and
rotation of the plunger relative to the sealing
member causes movement of the said seal
interrupting means.

4. A syringe according to claim 3, wherein the
plunger comprises an axially extending pin at its
forward end and a circular member connected to
the said axially extending pin, said circular
member being rotatably arranged within the body
of the sealing member, wherebyto form the said
rotatable connection between the plunger and the
sealing member.

5. A syringe according to any one of Claims 2
to 4, wherein the seal interrupting means
comprises a flexible thread arranged to be
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extended across the lips of said sealing member
to deform said lips and thereby form a breach in
the lips to allow fluid flow past said lips.

6. A syringe according to Claim 5, wherein said
flexible thread crosses one of said lips at a
position displaced by 180° from the position it
crosses the other of said lips.

7. A syringe according to Claim 2 wherein the
sealing member, including the lips thereon and
the interior surface of the tubular body define a
space into which fluid can flow when said interior
chamber is full of fluid.

8. A syringe for drawing blood samples
comprising a tubular body having an interior
surface defining an elongate interior chamber,
said tubular body having an open end at one end
thereof and an end member at the opposite end
thereof, said end member having an opening
therethrough provided with means for connection
to a hypodermic needle, said tubular body also
having a radially extending annular flange around
the open end thereof, a plunger slidable in said
tubular body and comprising a rod-like body
extending axially out of the open end of said
tubular body and having two axially spaced
circular members at an end of the rod-like body

‘lying within the said tubular body said members

being separated by a reduced diameter portion of
said rod-like body, a resilient generally cylindrical
sealing member having one of said circular
members rotatable arranged therein so as to be
rotatable connected to said plunger, said sealing
member having annular lips at either end which
contact the interior surface of the tubular body
and define a void therebetween, seal interruption
and seal restoration means comprising a flexible
thread operably connected to the other of said
circular members on the plunger and arranged to
extend across both lips of the sealing member
thereby forming a breach at each lip through
which fluid can pass, said thread being arranged
to be wound onto the plunger when the plunger is
rotated thereby allowing the sealing member lips
to sealingly contact the interior surface of the
tubular body and form an hermetic seal therewith.

9. A syringe substantially as hereinbefore
described with reference to the accompanying
drawings.
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