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(57) Abstract

A blood taking device has a cylindrical needle holder (1) carrying or adapted to carry a double needle (6, 7) and being slid-
ably mounted in a safety shield (4). A resilient finger grip (13) is fixed to the unbroken wall of the holder (1) and extends out of a
longitudinal slot (15) of the shield (4). Outside the shield the finger grip has parts (74, 75) which are resiliently urged from outside
towards the shield (4) and are constructed with a locking nose (76) engageable from outside in a first widened slot (19) and a sec-
ond widened slot (20) of the shield to define an advanced blood taking position and a retracted holding position of the finger grip
(13), respectively. The longitudinal slot (15) extends rearwardly beyond the second widened slot to permit further retraction of the
finger grip (13) to a definitive locking position. Preferably, the shield (4) has a third widened slot (77), through which a rearwar-
dly directed tongue (75) of the finger grip (13) can be pressed inwards to a shielding position behind the rear needle (7) to esta-
blish the definitive locking position. In a device having a fixedly mounted double needle (6, 7) the front needle (6) can advanta-
geously be encapsulated in a needle sheath (40) which is removably connected with the front end of the holder (1) in contamina-
tion-proof manner.
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Blood Taking Device.

The invention relates to a blood taking device of the kind set forth
in the introductory clause of claim 1.

Such devices are usually made from piastic materials (apart from the
needles). As an example of a material, which is widely used in the
medico-plastic industry owing to its favourable hygienic and envi-
ronmental properties, polypropylene may be mentioned.

A blood taking device of the kind referred to is known from
PCT/DK88/00186, published on 18th May 1989 under publication number

WO 89/04141.

In all the embodiments disclosed in PCT/DK88/00186 the finger grip
element comprises a resilient tongue formed in the wall of the
holder and carrying both the finger grip and the locking nose. In
the blood taking position and the holding position the Tocking nose
engages the first and the second widened slot, respectively, from
inside under the influence of the resiliency of the tongue, and can
be pressed inwardly out of this engagement by depressing the finger
grip, which can thereafter be freely retracted or advanced along the
Tength of the longitudinal slot of the shield.

The device is delivered by the manufacturer with the finger grip in
the holding position and with the resilient tongue flush with the
wall of the holder. When the device is to be taken into use, the
operator takes the device in his hand, depresses the finger grip and
advances it to the blood taking position. During this movement the
tongue assumes an inwardly bent position, and when the locking nose
arrives at the Tocation of the first widened slot, and the operator
1ifts his finger from the finger grip, there is a risk that the
tongue will not spring back fully to its original position flush
with the wall of the holder. In that case the front end of the
tongue will assume a position inside the circumference of the wall
of the holder. This may give rise to serious difficulties when a
sampling tube is later to be introduced into and pressed home in the

holder.
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It is the object of the invention to provide a device of the kind
referred to, in which the drawback described above is avoided
without requiring the use of plastic materials having a particularly
high degree of elasticity, or of supplemental spring means embedded
in the resilient finger grip element.

This object is achieved, according to the invention, by constructing
the device as set forth in the characterizing clause of claim 1.

In a device so constructed a blood sampling tube can always be slid
smoothly into the holder and further forwards to an end position in
which its front end closure is pierced by the rear needle, and
moreover, since the resilient elements activating the locking nose
are located outside the shield, there is a considerable freedom to
design these elements in such a manner as always to preserve a
satisfactory resiliency of these elements for proper function, even
if they are made from a plastic material having a relatively poor

degree of elasticity.

Further objects and features of the invention will be apparent from
the following description of embodiments with reference to the

drawings, in which

Fig. 1 shows a device according to a first embodiment of the invent-
ion, as viewed in vertical section, with the finger grip in the

blood taking position,

Fig. 2 a similar view of the same device with a screwed-in double
needle and with the finger grip set free by finger pressure,

Fig. 3 a similar view of the same device with a blood sampling tube

in position for blood taking,

Fig. 4 a similar view of the same device with a blood sampling tube
of a different type in position for blood taking,

Fig. 5 a similar view of the same device with the finger grip in an
intermediate position between the blood taking position and the

holding position,
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Fig. 6 a top view corresponding to Fig. 5,

Fig. 7 a vertical section through the same device with the finger
grip in the holding position,

Fig. 8 a vertical section through the same device, but with the
finger grip in the definitive locking position,

Fig. 9 a vertical section through the holder alone, with screwed-in

double needle,
Fig. 10 the holder alone, as seen from the rear end,

Fig. 11 a vertical section through a device according to a second
embodiment of the invention, with the holder in an intermediate

position,

Fig. 12 a longitudinal section thrbugh a standard sterilized double
needle that may be used for the devices of Figs. 1-10 and 11,

Fig. 13 a vertical section through a device according to a third
embodiment of the invention, with the finger grip in the holding

position,

Fig. 14 the device of Fig. 13 with the finger grip in the definitive
Tocking position,

Fig. 15 a vertical section through a device according to a fourth
embodiment of the invention, with the finger grip in the definitive
locking position, and

Fig. 16 a section along the Tine XVI-XVI in Fig. 15.

The blood taking device illustrated in Figs. 1-10 has a substantial-
1y cylindrical needle holder 1 with an inner space 2 which is open
at its rear end for receiving an evacuated blood sampling tube, and
is closed by a bottom 3 at its front end. In front of the bottom the
holder 1 has a solid tapering portion 5. In the bottom 3 there is
formed an undercut recess 3a that may be used for the fixation of a
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reduction holder for receiving sampling tubes having a smalier
diameter than that for which the device is primarily designed, or

the fixation of other auxiliary equipment.

The holder 1 is slidably mounted in a cylindrical safety shield 4
which is open at its rear end, and at its front end has a tapering
wall portion 9 within which the tapering portion 5 of the holder
fits in the frontmost position of the holder.

In contradistinction to the devices disclosed in PCT/DK88/00186 the
cylindrical wall of the holder is unbroken and directly carries a
resilient finger grip 13 comprising a stem 73 which extends out
through a Tlongitudinal slot 15 of the shield 4 and outside the
shield carries a forwardly directed tongue 74 and a rearwardly
directed tongue 75, the outer faces of which are shaped for engage-
ment by a finger for retracting and advancing the finger grip 13
along the slot 15. Both tongues have a width exceeding that of the
slot 15 and are resiliently urged towards the shield from 4 outside.

The forwardly directed tongue 74 has on its underside a Tocking nose
76, which is Tikewise wider than the slot 15, but is engageable in a
first and a second widened portion 19 and 20, respectively, of the
slot, in the following referred to as widened slots, thereby defin-
ing an advanced blood taking position and a retracted holding
position, respectively, of the finger grip 13 and thereby of the
holder 1. When the finger grip is locked by the nose 76 in either of
these positions, it can be released by exerting a finger pressure on
the rearwardly directed tongue 75, whereby the finger grip 13 is
tilted so as to disengage the locking nose 76 from the widened siot
19 or 20, as illustrated in Fig. 2, so that the finger grip 13 is
set free for displacement along the longitudinal siot 15. In the
rearward direction this slot extends beyond the widened portion 20

for a purpose to be described later.

The solid end portion 5 of the holder 1 has a hole 71 with an
internal thread 72 for screwing in a sterilized standard double
needle 6,7 with a pierceable and self-closing bag-shaped membrane 21

in well-known manner.
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The device of Figs. 1-10 can advantageously be used in the following

manner.

The device is delivered with the finger grip in the holding position
(Fig. 7), but without a screwed-in double needle.

When the device is to be made ready for use, the finger grip 13 is
set free by pressing the rearwardly directed tongue 75 and is
advanced to the blood taking position (Fig. 1), and a sterilized
double needle 6,7 is screwed in in well-known manner.

If the device is to be used for blood taking immediately after the
device has thus been made ready, the needle which has just been
screwed in, is immediately stuck into a vein of the patient, and an
evacuated blood sampling tube 22, Fig. 3, or 51, Fig. 4, is intro-
duced through the open end of the shield 4 and pushed forwards into
the holder and pressed home to an end position in which its end
closure is pierced by the rear 'needle 7, while the bag-shaped
membrane 21, after having been pierced first, is axially compressed
into accordion-1ike folds around the rear needle 7, as illustrated
in Figs. 3 and 4. Now blood is sucked from the vein into the sampl-
ing tube 22, 51 under the influence of the vacuum therein.

If the device is not to be used for blood taking immediately after
the standard double needle has been screwed in, the finger grip 13
is tilted free (Fig. 2) and retracted to the holding position (Fig.
7) and remains there, until blood taking is to be performed. It is
then again advanced to the blood taking position (Figs. 3 and 4),
and blood taking is commenced in the same manner as described above.
In the meantime the front needle 6 has been held in a shielded
position within the safety shield 4.

The device is constructed for receiving two different well-known
types of blood sampling tubes, viz. a tube 22, Fig. 3, with an end
closure in the form of a pierceable and self-closing stopper 23
having a recess 24 in its front end, and a tube 51, Fig. 4, having
an end closure in the form of a metal foil 53 glued to a collar 52
at the front end of the tube and provided at its middle with a
pierceable pad 54 of self-Tocking membrane material, such as natural
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rubber. The latter type of sampling tube could not be pressed home
against the bottom 3 of the inner space 2 of the holder 1, because
the metal foil 53 would then be destroyed by the compressed bag-sha-
ped membrane 21. The wall of the holder is therefore constructed
with an annular shoulder 55, against which the collar 52 can be
pressed. To reduce the risk of accidental premature expulsion of the
blood sampling tube during the taking of a blood sample under the
influence of the rearwardly directed pressure by the compressed
bag-shaped membrane 21, the wall of the holder is constructed with a
slightly protruding, flatly rounded internal bead 56 behind the
position occupied by the collar 52 in the blood taking position.

When the amount of blood determined by the vacuum in the sampling
tube has been sucked into the tube, this is pulled out of the holder
and the safety shield. The stopper 23 or pad 54 is automatically
reclosed, and the tube 22 or 51 is ready for analyzing or testing
the blood sample by well-known methods. The bag-shaped membrane 21
expands to its original shape and is automatically re-closed. If a
further sample is to be taken from the same vein, a new sampling
tube is pushed into and pressed home in the holder 1 and is again
extracted when the new sample has been taken. This procedure can be
repeated any number of times, until the desired number of samples

has been taken from the same vein.

If it is now intended to re-use the device with a fresh sterilized
standard double needle - which may in some circumstances be compa-
tible with safety regulations and the responsibilities of the user -
the finger grip is retracted to the holding position and remains
there until the device has been brought into position above a
standard tool for unscrewing the needle above a waste container.

The device can thereafter be made ready for use in the same manner

as previously described.

When the device is to be finally disposed of - which may be after a
single venipuncture sequence or after a Timited number of venipunc-
ture sequences - the finger grip 13 is retracted along the slot
beyond the holding position to a definitive locking position.
PCT/DK88/00186 discloses how a definitive Tocking in a further
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retracted position can be obtained by means of recesses in the wall
of the holder and corresponding locking hooks on the inner wall of
the shield. Definitive locking means of this or similar kind could
also be used in combination with the novel finger grip structure of
the present invention. However, the invention also provides for
definitive Tocking means, by which a considerably increased safety
is obtained in the disposal of the device, such as will be apparent

from the following description.

Besides the first widened slot 19 and the second widened slot 20,
the shield 4 has a third widened slot 77 at the end of the longitu-
dinal slot 15 extending beyond the second widened slot 20. The
rearwardly directed tongue 75 has at least at its rear end a width
such that it cannot engage the second widened slot 20. When the
finger grip is retracted from the blood taking position, the rear-
wardly extending tongue 75 will therefore slide past the second
widened slot 20, and the user can continue retraction of the finger
grip 13 to the holding position,‘ in which the locking nose 76
engages the second widened slot 20 and can only be released from
this engagement by exerting a pressure on the rearwardly directed
tongue 75 for tilting the finger grip in the same manner as illu-
strated in Fig. 2.

The third widened slot 77 is wider than the first and second widened
sTots 19,20, and its front edge is so Tocated that in the holding
position the end of the rearwardly directed tongue 75 can be recejv-
ed in the slot with the tongue 75 in a substantially relaxed state,

as illustrated in Fig. 7.

When the device is to be finally disposed of, the finger grip 13 is
retracted beyond the holding position, and by finger pressure on the
forwardly directed tongue 74 the finger grip 13 is tilted inwards,
so that the rearwardly directed tongue 75 is pressed inwards through
the third widened slot to a shielding position behind the rear
needle 7, as illustrated in Fig. 8, while at the same time an
abutment 78 on the stem 73 is brought into definitive Tlocking
engagement with the front edge of the third enlarged slot 77 from
below. The device is now secured against re-use, and both the front
needle 6 and the rear needle 7 are fully encapsulated, so that the
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device can be dropped into a waste container or bag without any risk

of spreading infection.

The embodiment illustrated in Fig. 11 differs from that of Figs.
1-10 in that the front end of the shield is constructed with a
cylindrical extension 81 having an inner diameter sufficiently great
for permitting the front cap 87 of a standard sterilized double
needle to be pushed in through the cylindrical extension 81.

To facilitate understanding, a standard sterilized double needle,
such as delivered by the manufacturer, is illsutrated in Fig. 12. It
consists of a front needle 6 and a rear needle 7 forming a unit
which is fixedly mounted in a hub 83 having a forwardly directed
hexagonal head 84 and rearwardly of that an externally threaded
portion 85 and an extension 86 on which a bag-shaped membrane 21 is
held in position by its elasticity so as to form an enclosure around
the rear needle, as previously explained. The double needle 6,7 is
encapsulated in a sterile manner between a front cap 87 with an
internally hexagonal head 88 frictionally engaged with the hexagonal
head 84 of the hub 83, and a rear cap which is frictionally engaged
with the rear end of the front cap and rests against an annular
projection 90 of the front cap.

The device of Fig. 11 can be used in exactly the same manner as that
of Figs. 1-10, but it can also be used under more primitive condit-
jons where an unscrewing tool with associated waste container is not

available.

When the device of Fig. 11 is to be made ready for use, the finger
grip 13 is advanced to the blood taking position. The rear cap 89 is
pulled off and put aside for easy retrieval, and the rear needle
with the surrounding bag-shaped membrane 21 is introduced through
the cylindrical extension 81 of the shield 4 and pushed further
rearwards until the external thread 85 of the hub 83 meets the front
end of the internally threaded hole of the holder. The needle
assembly is then screwed home by turning the front cap 87, which is
still accessible in front of the shield. Thereafter the front cap 87
is pulled off the hexagonal head 84 and out of the shield 4 and is
put aside for easy retrieval, so that the front needle is now
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denuded in its advanced position and the device is thus ready for
blood-taking. If the device is not to be used immediately, the
finger grip 13 may in the meantime be retracted to the holding
position where the front needle 6 is protected against touching.

In the procedure so far described, there is no difference from the
device of Figs. 1-10.

It 1is, however, possible after the completion of a blood taking
sequence to remove the used needle manually without the use of an
unscrewing tool. This takes place as follows:

The finger grip 13 is moved to the holding position, if it is not
already in that position. The front cap 87, which was earlier put
aside, is gripped and pushed in through the front end of the cylin-
drical extension 81 of the shield so as to loosely surround the
front needle 6. The finger grip 13 is set free and is advanced to an
intermediate position, corresponding to that illustrated in Fig. 11,
where the front end of the holder 1 meets the rear end of the cap
87, and the front end of the latter still extends out of the front
end of the shield extension 81. By simultaneously exerting a forward
pressure on the finger grip 13 and a rearward pressure on the cap
87, the internally hexagonal head 88 of the front cap 87 is driven
in on the hexagonal head 84 of the needle hub, as illustrated in
Fig. 11. By turning the front cap 87, the whole needle assembly
including the rear needle 7 and the bag-shaped membrane 21 can now
be unscrewed from the threaded hole at the front end of the holder
and pulled out of the front end of the shield 4. Thereafter, the
rear cap 89 which was earlier put aside, can be re-applied around
the rear needle 7 and the membrane. Now the double needle 6,7 is no
longer sterile, but since it is entirely encapsulated between the
front and rear caps, it can safely be dropped into a waste container

or bag.

When the device is to be made ready for disposal in its entirety,
this takes place in the same manner as described with reference to

Figs. 1-10.

The embodiment illustrated in Figs. 13 and 14 differs from that of
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Figs. 1-10 in that the double needle 6,7 is fixedly mounted in the
solid front portion 5 of the holder 1. Apart from that, the struc-
tural arrangement and the operation of the holder, the finger grip
and the shield are the same, and the parts are denoted by the same

5 reference characters.

In the use of the device of Figs. 13 and 14, this should of course
be disposed of, with the finger grip in the definitive locking
position, after the completion of a single venipuncture sequence,
10 that may comprise the taking of a number of blood samples from the

same vein.

The device of Figs. 13 and 14 embodies a further important feature
of the invention, which will now be described.
15
The front needle 6 of the device, as delivered, is enclosed in a
needle sheath 40, which is connected with the holder 1 by the
engagement of a rounded bead on an extension 42 of the holder 1 in a
correspondingly rounded annular recess 43 in the wall of the needle
20 sheath 40 close to jts rear end. The head 41 and the recess 43 form
a snap-lock, that can be broken by an energetic pull. In the produc-
tion of the device the needle sheath 40, the needle 6,7, the bag-sha-
ped membrane 21, and the holder 1 are sterilized, and the needle can
thereby be maintained sterile during storage, transportation and
25 handling right up to the moment when the needle is advanced to the
blood-taking position and contact with the surrounding air is anyhow
unavoidable. Since the shield 4 is not to be sterilized, steriliza-
tion costs are reduced, and it becomes redundant to pack each device
in a sterile bag, whereby many practical advantages are obtained.
30 Thus, a number of devices can be packed tightly together in a box
whereby shipment costs are considerably reduced. The same applies to
space requirements for internal storage and transportation. When
taking the device into use, the user can take the device directly in
his hand without first having to peel off a sterile bag, which is an

35 irksome and time consuming step.

The needle sheath 40 is provided at its front end with a gripping
portion 44 which in the holding position of the holder 1 (Fig. 13)
extends out of the front end of the shield 4, while the front needle
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6 itself is still located entirely inside the shield 4.

When the device is to be taken into use, the user takes it in one
hand without pressing the finger grip 13, and with his other hand
grips the gripping portion 44 and pulls the needie sheath 40 out
through the front end of the shield 4. This can be done without risk
of touching the front needle 6, because the holder 1 is withheld in
the holding position by the engagement of the locking nose 76 in the
second widened slot 20.

In the region inside the front end of the shield 4 the needle sheath
40 has a bead or collar 45 with a sloping front side and a steep
rear side. This acts like a barb which permits extraction of the
needle sheath through the front end of the shield, but prohibits
re-insertion of the needle sheath. Thus, when the needie sheath 40
is present in correct position, this is the user’s guarantee that
the needle is sterile. The colour of the gripping portion 44 extend-
ing out of the holder may be utilized for indicating the needlie
dimension in accordance with an internationally standardized colour
code system.

The embodiment of Figs. 15 and 16 corresponds to that of Figs. 13
and 14, but illustrates the additional feature of arranging the
rearwardly directed tongue 75 in such a manner that when pressed
inwards through the third widened slot 77, it will strike the rear
end of the rear needle 7 so as to distort the rear needle 7 away
from its axially aligned position. To improve this function, the
rearwardly directed tongue 75 may be constructed on its inner side
with a rib-Tike projection 91, which will exert a direct perpendi-
cular pressure on the needle 7. The projection 91 is narrower than
the Tlongitudinal slot 15 of the shield 4, so that it will not
interfere with the relaxed condition of the rearwardly extending
tongue 75 in the holding position of the finger grip 13, cf. Figs. 7
and 13.

By the distortion of the rear needle 7 the device becomes irreparab-
ly inoperative for blood sampling, so that any attempt at renewed
advancing of the finger grip from the definitive locking position by
abusive manipulation will be futile.
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CLAIMS.

1. A blood taking device comprising a substantially cylindrical
needle holder (1) which is adapted to receive an evacuated biood
sampling tube and at its front end carries or is adapted to carry a
double needle (6,7) consisting of a front needie (6) and a rear
needle (7), the holder being slidably mounted in a safety shield (4)
and being guided for longitudinal movement therein by means of a
resilient finger grip element carried by the holder (1) and having a
finger grip (13) extending through a Tlongitudinal slot (15) of the
shield, the finger grip element having a Tocking nose (76) engageab-
le under the influence of the resiliency of the finger grip element
in a first and a second widened slot (19,20) of the shield (4),
respectively defining an advanced blood taking position of the
finger grip and holder in which the front needle (6) extends out of
the front end of the shield (4), and a retracted holding position in
which the front needle (6) is completely enclosed within the shield
(4), the finger grip being releasable from each of said positions by
finger pressure, the finger grip being further retractable beyond
said holding position to a definitive locking position in which
Tocking means of the holder and the shield are irreversibly interen-
gaged, characterized in that the finger grip (13) is carried direct-
1y by the unbroken cylindrical wall of the holder (1) and is in
jtself resilient and so constructed as to be inwardly urged towards
the outer surface of the shield (4), and that said nose (76) is
carried by the finger grip (13) in a position such as to be engage-
able in said first and second widened slots (19,20) from outside.

2. A blood taking device as in claim 1, characterized in that the
finger grip (13) comprises a stem (73) which is carried by the
cylindrical wall of the holder (1) and extends out through the
Tongitudinal slot (15) of the shield (4) and outside the shield
carries a forwardly directed tongue (74) and a rearwardly directed
tongue (75), the upper faces of which are shaped for engagement by
a finger for retracting and advancing the finger grip (13),

the locking nose (76) for engaging said first and second
widened slots (19,20) from outside being provided on the underside

of the forwardly directed tongue (74),
the finger grip (13) being so dimensioned that said nose (76)
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on the forwardly directed tongue (74) is resiliently engaged in said
first and second widened slots (19,20) in the blood taking position
and the holding position, respectively, and is tiltable out of such
engagement by finger pressure on the rearwardly directed tongue

(75).

3. A blood taking device as in claim 2, characterized in that the
shield (4) has a third widened slot (77) which is wider than the
first and second widened slots (19,20) and is so located that in the
holding position of the finger grip (13) the end of the rearwardly
directed tongue (75) extends beyond the front edge of the third
widened slot (77) so that the rearwardly directed tongue (75) rests
on said front edge in a substantially relaxed state, the rearwardly
directed tongue (75) being so shaped that it cannot penetrate into
the second widened slot (20).

4. A blood taking device as in claim 3, characterized in that the
finger grip (13), when retracted from the holding position, is
inwardly tiltable in such a manner as to press the rearwardly
directed tongue (75) inwards through the third widened slot (77) to
a shielding position behind the rear needle (7), while at the same
time an abutment (78) on the stem (73) is brought into definitive
locking engagement with the front edge of the third widened slot

(77).

5. A blood taking device as in claim 4, characterized in that the
rearwardly directed tongue (75) is adapted, when pressed inwards
through the third widened slot (77), to strike the rear end of the
rear needle so as to distort the rear needle away from its axially

aligned position.

6. A blood taking device as in any of the beforegoing claims, in
which the double needle is fixedly mounted at the front end of the
holder, characterized in that the front needle (6) is encapsulated
in a needle sheath (40) which is removably connected with the front
end of the holder (1) in contamination-proof manner.

7. A blood taking device as in claim 6, characterized in that the
needle sheath (40) is provided at its front end with a gripping
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portion (44) which in the holding position of the holder (1) extends
out of the front end of the shield (4).

8. A blood taking device as in claims 6 or 7, characterized in
that the needle sheath (40) is connected with the holder (1) by
means of co-operating snap-locking means (41,43) at the rear end of
the needle sheath (40) and the front end of the holder (1).

9. A blood taking device as in any of claims 6-8, characterized in
that the needle sheath (40) is constructed with a barb-like bead or
collar (45) which permits extraction of the needle sheath through
the front end of the shield (4), but prohibits re-insertion of the

needle sheath (40).

10. A blood taking device as in any of the beforegoing claims,
characterized in that the inner wall of the holder (1) is construct-
ed with an annular shoulder (55) at a distance rearwardly of the
bottom (3) of the holder, and with an inwardly protruding, flatly
rounded bead (56) at a distance rearwardly of said annular shoulder

(55).
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