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(54) Title: APPARATUS FOR OBTAINING LIQUID SAMPLES
(57) Abstract

‘This invention is an apparatus for obtaining
liquid samples from a fluid flow path (22). The
apparatus includes a housing (18) having an
access site (23) communicating with the flow path
(22), and carrying a piercing member (34) at a
location spaced from the access site (23). The
housing (18) includes a length adjustable sleeve
(32) that allows for translational movement of the
piercing member (34) toward the access site (23),
and into the flow path (22) from where the sample
is removed.
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APPARATUS FOR OBTAINING LIQUID SAMPLES

BACKGROUND OF THE INVENTION

The administration of blood or blood components
often plays a critical role in the emergency and/or long
term treatment of patients. Blood or the individual
components of blood (such as platelets, plasma, red blood
cells, etc.) may be administered or transfused to
patients to treat a variety of conditions. For example,
blood may be administered to a patient to replace blood
lost as a result of trauma, while individual blood
components may be administered as part of a longer term
treatment of patients suffering from cancer or certain
blood related diseases. The blood or blood components
administered to the patient come from blood previously
collected from donors. Blood collection from donors is
usually performed at a local hospital, a blood collection
center or even a community center such as a local school
or church as part of a blood collection drive.

One of the most common blocd collection techniques,
and perhaps the most well-known, is the "manual"
collection of whole blood from healthy donors. As
commonly understood and as used herein, "manual"
collection refers to a collection method where whole
bloed is allowed to drain from the donor and into a
collection container without the use of external pumps or
similar devices. This is in contrast to the so-called
Yautomated" procedures where blood is drawn from a donor
and is pumped and, if desired, further processed by an
instrument or device.

Regardless of whether the blood collection technique
is manual or automated, withdrawing blood from the donor
typically includes inserting a needle into the donor's
arm (and, more specifically, the donor's vein) and
withdrawing blood from the donor through the needle. The
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"venipuncture" needle typically has attached to it one
end of a plastic tube that provides a flow path for the
blood. The other end of the plastic tube terminates in
one or more preattached plastic blood containers or bags
for collecting the blood. In the manual technique, the
collection container and plastic tubing may also include
a volume of a 1liquid anticoagulant, while in the
automated technique, a separate container of
anticoagulant may be provided. <The anticoagulant is
metered into the flow path (from the anticoagulant
container) where it is mixed with the incoming whole
blood. In any event, anticoagulant is required because
of the tendency of blood to clot and adhere to the walls
of the plastic surfaces which it contacts.

After collection but prior to transfusion to a
patient, the blcoed is typically tested for pathogens such
as virus, bacteria and/or other foreign substances.
Typically, testing of the collected blood requires
obtaining a sample of the blood from the blood donor at
or near the time of collection. One well-known technigque
of obtaining a blood sample is to simply withdraw or
collect the blocod remaining in the flow path of the
disposable set after donation. This involves removing
the needle from the donor, inserting the needle into a
vacuum sealed sampling vial and allowing the blood from
the flow path to drain into the vial. However, because
there is a limited supply of blood remaining in the flow
path, there may not be enough blood to provide enough of
a sample to perform all of the required or desired
testing. Accordingly, if a larger volume or numerous
samples of blood are required, the technician obtaining
the sample may continue draining the blood from the
tubing, eventually withdrawing the collected
anticoagulated blood from the collection container.
Using blood from the container for sampling may be less
desirable in that the blood has been diluted with
anticoagulant. Dilution of the blood can cause errors in
or at least interfere with the accuracy of certain tests.
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In addition, withdrawing blood from the container also
reduces the volume of blood in the container.

An alternative to collecting anticoagulated blood
from the collection container is to clamp off the flow
path near the collection container and divert the blood
being withdrawn from the donor to a collection (sampling)
vial or container. This procedure typically employs a
particular type of disposable tubing set having a
preattached sampling site on the main flow path. Blood
at or near the sampling site may be obtained by piercing
the sampling site with a separately provided needle or
other piercing device which may have a sampling vial
attached thereto.

An example of such a sampling method and system is
described in U.S. Patent No. 5,620,008 assigned to
Migada, Inc. of Englewood Cliffs, New Jersey. That

patent describes a blood sampling unit attached to a
fluid flow path and a separately provided fluid coupling
device adapted to engage the sampling unit. The fluid
coupling device includes a sleeve with a double-ended
needle disposed within the sleeve. One end of the needle
is used to pierce the sampling unit while the other end
of the needle is used to pierce a sampling container or
vial.

Another way of obtaining a fluid sample is described
in U.S. Pat. No. 5,167,656. That patent, which is
assigned to the assignee of the present application,
describes a disposable tubing set wherein the flow path
includes an enlarged sample collection portion. Blood
for sampling is collected in the enlarged portion by
clamping off the flow path near the collection container
and allowing the enlarged tubing portion to fill with
blood. Once the desired volume of blood for sampling is
collected in the enlarged tubing portion, the needle is
removed from the donor and the blood is transferred to a
vial by piercing the cap of the vial with the needle and
allowing the blood to drain into the sampling vial.

While the above-described methods have worked
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satisfactorily, further improvements in sampling
sterility, safety and accuracy are desirable. For

example, it would be desirable to provide a sampling
system in which the needle used to withdraw blood from
the flow path is never exposed to the outside environment
and is, therefore, less susceptible to contamination by
the outside environment or accidental needle puncture of
the user. It would also be desirable to provide a
sampling system wherein the possibility of collecting any
residual anticoagulant that may be present at or near the
site (which could result in dilutional errors) is
substantially eliminated. Thus, it would be desirable to
provide a sampling system in which (1) the needle or
piercing member can be advanced into the flow path of the
blood and/or (2) "dead spaces" where anticoagulant can
accumulate or insufficiently anticoagulated blood
components collect and clot are substantially avoided.
It would also be desirable to provide a sampling system
in which transfer of blood does not require removal of
the venipuncture needle and reinsertion of the needle
(into the vial), but instead permits the blood to flow
directly from the donor to the sampling vial. It would
also be desirable to provide a sampling system which is
integrated with the blood collection set and requires few

separate or external components.

SUMMARY OF THE INVENTION
One or more of the foregoing benefits is achieved by

the present invention which, in general, is directed to
an apparatus for obtaining a liquid sample from a fluid
flow path. 1In accordance with one aspect of the present
invention, the apparatus may include a housing that has
an inlet, an outlet and a flow path between the inlet and
outlet. The housing may comprise an access site that
communicates with the flow path between the inlet and
outlet. The housing may carry a piercing member at a
location spaced from the access site and allow for
translational movement of the piercing member toward the
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access site to pierce the access site and enter the flow
path.

In accordance with another aspect of the present
invention, the housing may allow for translational
movement of the piercing member by including a length
adjustable sleeve proximally attached to the access site.
The length adjustable sleeve may be flexible and
compressible.

In accordance with another aspect of the present
invention, the housing may further include a receptacle
with an interior adapted for receiving a liquid sample
container. Where a length adjustable sleeve is used to
allow for translational movement of the piercing member,
the receptacle may be proximally attached to the sleeve.

In accordance with another aspect of the present
invention, the piercing member may include first and
second opposed piercing ends. For example, where the
housing includes a length adjustable sleeve and a
receptacle, one end of the piercing member may be
disposed within the length adjustable sleeve. The other
opposed end of the piercing member may be disposed within
the interior of the receptacle.

The present invention is also directed to a
disposable tubing set for processing biological fluid
such as blood. In accordance with one aspect of the
present invention, the disposable tubing set may include
means for withdrawing blood from a blood source and a
container for receiving the blood. The disposable tubing
set may also include a flow path between the withdrawing
means and the container, the flow path including a
housing having an inlet, an outlet and an access site
communicating with the flow path between the inlet and
outlet. In accordance with one aspect of the present
invention, the housing may carry a piercing member at a
location spaced from the access site and allow for
translational movement of the piercing member toward the
access site. In accordance with another aspect of the
present invention, the means for withdrawing the whole



WO 00/41617 PCT/US00/00693

10

15

20

25

30

35

blood may include a venipuncture needle for insertion

into a human donor.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a disposable blood

collection set embodying the present invention.

Fig. 2 is a perspective view of an apparatus for
obtaining a 1liquid sample from the fluid flow path
embodying the present invent:ion.

Fig. 3 is a side cross-sectional view of the
apparatus of Fig. 2 with a liquid sample container
outside the receptacle.

Fig. 4 is a side cross-sectional view of the
apparatus of Fig. 2 with a 1liquid sample container
disposed within a receptacle and a piercing member at a
location spaced from the access site.

Fig. 5 is a side cross-sectional view of the
apparatus of Fig. 2 with the piercing member advanced
into the flow path of the liquid.

DETAILED DESCRIPTION OF THE DRAWINGS
Turning now to Fig. 1 of the drawings, the present

invention may be embodied in a liquid flow conduit or set
such as a disposable tubing set 10, which is particularly
suitable for use in the manual collection of blood from
a donor. The illustrated disposable set 10 may include
a needle such as venipuncture needle 12, and a length of
plastic tubing 14 extending from needle 12 to a
collection container such as a flexible plastic bag 16.
In accordance with the present invention, disposable
tubing set 10 includes housing 18, for providing access
to blood flowing therethrough. As shown in Figs. 1 and
2, the disposable tubing set 10 and more specifically,
housing 18, is adapted to receive a sampling vial 20 into
which the blood is collected.

As shown in Figs. 2 and 3 (in cross-section),
housing 18 defines a flow path 22 having flow inlet 24,
flow outlet 26 and an access site 23 communicating with
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flow path 22 (Fig. 3). Housing 18 may be of any desired
shape, but preferably includes the primary flow path 22
and a leg 28 branched from flow path 22. For example, as
shown in the illustrated embodiment, housing 18 has a Y-
type configuration with leg 28 branched from flow path
22.

Housing may be made of any suitable, biocompatible
and sterilizable material. Most typically, housing 18
may be made of a flexible plastic material capable of
being bonded, such as by solvent bonding, to the plastic
tubing portion 14 of disposable tubing set 10. As shown,
for example in Figs. 3-5, flow inlet 24 of housing 18 is
bonded to tubing portion 14 that extends from
venipuncture needle 12. Similarly, flow outlet 26 may be
bonded to tubing portion 14 that extends to collection
container 16.

As further shown in Figs. 2 and 3, housing 18
carries piercing member 34. More specifically, housing
18 carries piercing member 34 at a location proximally
spaced from access site 23. In accordance with the
present invention, housing 18 allows for translational
movement of piercing member 34 toward access site 23.
Piercing member 34 includes a first piercing end 36 and
a second piercing end 38.

Referring back to Fig. 3, the interior of housing 18
includes access site 23. Access site 23 separates and
seals flow path 22 from the remainder of the housing,
including piercing member 34. 1In a preferred embodiment,
access site 23 is located as near as possible to flow
path 22, thereby avoiding "dead spaces" where, for
example, anticoagulant may reside and/or blood components
may coagulate. For example, as shown in Figs. 3-5,
access site is substantially co-planar with the wall 25
of housing 18, which wall defines, in part, flow path 22.
Although any type of piercable member that allows access
to flow path 22 may be employed without departing from
the present invention, in one preferred embodiment,
access site 23 is a piercable septum which may be made of
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latex, silicone, plastic or any other material that may
be sterilizable and is piercable by piercing member 34.
It may be desirable that septum be made of a material
that is repeatedly piercable by piercing member 34. It
is also desirable that the septum be substantially
resealable after piercing.

As set forth above, housing 18 allows for
translational movement of piercing member 34 toward
access site 23. In one embodiment of the present
invention, housing 18 includes a length adjustable sleeve
32 to allow for the translational movement of piercing
member 34. In a preferred embodiment, the 1length
adjustable sleeve is a compressible sleeve such as shown
in Figs. 2 through 5. The compressible length adjustable
sleeve 32 may be made of a flexible deformable, resilient
plastic or rubber material that is substantially hollow
inside so as to receive piercing member 34. Of course,
it will be understood that length adjustable sleeve 32
may have any structure or be made of any material which
allows the length of the sleeve to be adjusted and/or
allows for translational movement of piercing member 34.
For example, length adjustable sleeve 32 may include two
or more telescoping sleeves which would also allow for
advancement or translational movement of piercing member
34 toward access site 23,

Housing 18 may also include receptacle 40. As shown
in Figs. 2 and 3, receptacle 40 may be proximally located
from access site 23. Receptacle 40 may be in the form of
a hollow cylinder open at its proximal end and defining
an interior chamber 42 for receiving sampling vial 20.
In the embodiments where housing includes a 1length
adjustable sleeve, receptacle 40 may be proximally
attached to such sleeve at the distal end of receptacle
40 as shown in Figs. 2 through 5. In fact, in order to
reduce the number of external components required for
obtaining a liquid sample, it is preferred that housing
18 include the sleeve 32, piercing member 34 and
receptacle 40 as a pre-assembled or otherwise integral
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unit. Alternatively, but perhaps 1less preferably,
receptacle 40 may be a separately provided component with
or without piercing member 34. In any event, receptacle
40 may be made of any plastic sterilizable material
having an interior that is adapted to receive sampling
vial 20 and that can be held in the palm of the hand of
the technician or person obtaining the sample.
Receptacles of the type generally discussed above are
described in U.S. Patent No. 4,991,601, (which is
incorporated by reference herein) and are available from,
for example, Terumo Kabushiki Kaisha of Tokyo, Japan.

Piercing member 34 may be a needle, cannula or other
biocompatible device having a sharpened tip. As set
forth above, piercing member 34 includes a first piercing
end 36 and an oppositely directed second piercing end 38.
Piercing member 34 may be carried on the housing and
integral with 1length adjustable member 32 and/or
receptacle 40. In a preferred embodiment where housing
18 includes a length adjustable sleeve 32 and receptacle
40 proximally attached thereto, the first piercing end 36
is located within sleeve 32 and the second piercing end
38 is located within receptacle 40. Piercing member 34
may be made of any material of sufficient strength such
as metal or plastic. In addition, end 38 of piercing
member 34 may be enclosed within a protective sheath 39.
Protective sheath 39 may preferably be made of a flexible
material, such as 1latex, which is capable of being
penetrated by the tip of piercing member end 38. Also
protective sheath 39 should be sufficiently resilient to
return to its original shape (covering end 38) upon
withdrawal of sampling vial 20 (as described below).

In accordance with the method of collecting a blood
sanmple from a donor using the embodiment of the present
invention illustrated in Fig. 3, at the outset, length
adjustable sleeve 32 is in its fully extended state
(i.e., not compressed or collapsed) and piercable member
34 is in a location proximally spaced from access site
23. .During a collection procedure, a liquid or a
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sampling vial 20, as shown in Figs. 2 through 5, may be
inserted into the interior 42 of receptacle 40. As shown
in Figs. 2 and 3, vial 20, which is typically a vacuum
sealed vial, may itself include a piercable cap 48. Such
vials are available from the Beckon-Dickinson Co. of
Franklin Lakes, New Jersey and are sold under the trade
name VACUTAINER®,

Referring first to Fig. 3, sampling vial 20 is
inserted into the interior 42 of receptacle 40 so that
cap 48 of vial 20 is pierced by the second piercing end
38 of piercing member 34, as shown in Fig. 4. Next, the
entire vial with receptacle is moved forward by adjusting
the length of sleeve 32. As shown, for example, in Figs.
4 and 5, vial 20 with receptacle 40 is moved forward by
compressing length adjustable sleeve 32. As length
adjustable sleeve 32 is compressed, end 36 of piercing
member 34 penetrates access site 23 as substantially
shown in Fig. 4. Of course, as set forth above, any
means for providing translational movement of piercing
member 34 are within the scope of the present invention.
In any event, continued translational movement of the
vial and receptacle toward the access site 23 causes
further penetration of the piercing member through the
barrier and into the flow path 22 of the housing 18.
Once a sufficient volume of blood has been collected,
sampling vial 20 is removed and length adjustable sleeve
32 is returned or allowed to return to its original
length. Of course, if additional samples are required,
a new vial may be inserted into receptacle 40 and the
process repeated. (During collection of the blood
sample, it may be desirable to clamp off tubing 14 near
container 16 and divert the blood as described above.)
In any event, translational movement of the piercing
member 34 through access site 23 and into flow path 22
allows a blood sample to be obtained directly from the
flow path 22.

In addition, it will be recognized that the first
end 36 of piercing member 34 is never exposed to the
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outside environment. This substantially reduces the risk
that the piercing member and the blood in contact with
piercing member 34 will be contaminated by foreign
substances from outside of the housing, or that the
technician will become injured due to an accidental
"needle stick". Moreover, the apparatus of the present
invention also provides a pre-assembled, integrated
sampling system that includes the piercing member and the
receptacle for receiving a sampling vial. Alignment of
the piercing member with the access site is not required
by the technician because the piercing member is already
disposed within the housing and is in line with the
access site. All that is required to be provided by the
technician is the sampling vial. 1In short, the present
invention reduces the number of external components
required for obtaining a sample.

The present invention has been described in
accordance with the preferred embodiments. However, it
will be understood that minor variations to the
embodiments shown herein may be made without departing
from the present invention which is specifically set
forth in the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Apparatus for obtaining a liquid sample from a fluid flow path comprising:

a housing including an inlet, an outlet and a flow path therebetween;

a housing comprising an access site communicating with said flow path
between said inlet and outlet, said housing carrying a piercing member at a
location proximally spaced from said access site and a length adjustable sleeve
proximally attached to said access site, to allow for translational movement of
said piercing member toward said access site, said piercing member comprises

first and second opposed piercing ends.

2. The apparatus of claim 1 wherein said housing comprises a receptacle

including an interior adapted for receiving a liquid sample vial.

3. The apparatus of claim 1 wherein the first opposed piercing end is

disposed within said iength adjustable sieeve.

4. The apparatus of claim 2 wherein the second opposed piercing end is

disposed within the interior of said receptacle.

5. The apparatus of claim 1 wherein said access site comprises a septum

adapted for repeated piercing.
6. The apparatus of claim 1 wherein said housing comprises at least one

wall defining said flow path, said access site being substantially co-planar with

said wall.

28/04/03
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7. The apparatus of claim 1 wherein said length adjustable sleeve

comprises a flexible compressible sleeve.

8. The apparatus of claim 1 comprising a receptaéle proximally attached to
said length adjustable sleeve, said receptacle including an interior adapted for
receiving a liquid sample vial, wherein said piercing member first end is

disposed within said sleeve and said piercing member second end is disposed

within said receptacle interior.

9. The apparatus of claim 8 wherein said length adjustable sleeve is
disposed between said access site and said receptacle, whereby said sleeve

allows for said translational movement.

10.  The apparatus of claim 8 wherein said translational movement allows for

piercing of said access site by said first piercing end.

11.  The apparatus of claim 8 wherein said length adjustable sleeve

comprises a flexible compressible sleeve.

12.  Adisposable tubing set for processing blood comprising:

means for withdrawing a blood from a blood source;

a container for receiving said blood;

a flow path between said withdrawing means and said container, said
flow path including a housing comprising an inlet, an outlet and an access site
communicating with said flow path between said inlet and outlet, said housing

carrying a piercing member at a location spaced from said access site and a

28/04/03
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length adjustable sleeve proximally attached to said access site to allow for

translational movement of said piercing member toward said access site.

13.  The disposable tubing set of claim 12 wherein said blood source
comprises a human donor and said withdrawing means comprises a

venipuncture needle.

14.  The disposable tubing set of claim 12 wherein said container includes a

selected amount of anticoagulant.

15.  The disposable tubing set of claim 12 comprising a receptacle proximally
attached to said length adjustable sleeve, said receptacle including an interior

adapted for receiving a liquid sample container.

16.  The disposable tubing set of claim 12 wherein said piercing member

comprises first and second opposed piercing ends.

17.  The disposable tubing set of claim 12 wherein said piercing member
comprises first and second piercing ends and said first end is disposed within

said length adjustable sleeve.

18.  The disposable tubing set of claim 15 wherein said piercing member
comprises first and second opposed piercing ends, wherein said first end is
disposed within said length adjustable sleeve and said second end is disposed

within said receptacle interior.

28/04/03
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19.  The disposable tubing set of claim 12 wherein said access site

comprises a septum adapted for repeated piercing.

20.  The disposable tubing set of claim 12 wherein said housing comprises at
least one wall defining said flow path, said access site being substantially co-

planar with said wall.

21.  The disposable tubing set of claim 12 wherein said length adjustable

sleeve comprises a flexible compressible sleeve.

22.  The disposable tubing set of claim 18 comprising a sample receiving

vial, said vial including a cap piercable by said second piercing end.

23.  Apparatus for obtaining a liquid sample from a fluid flow path
substantially as hereinbefore described with reference to the accompanying
drawings.

24. A disposable tubing set for processing blood substantially as
hereinbefore described with reference to the accompanying drawings.
Dated this 28 day of April 2003

Baxter International Inc.

Patent Attorneys for the Applicant
PETER MAXWELL & ASSOCIATES

28/04/03
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