WO 2004/058067 A1 || 0000000 00 O O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
15 July 2004 (15.07.2004)

(10) International Publication Number

WO 2004/058067 Al

(51) International Patent Classification’: A61B 5/15
(21) International Application Number:
PCT/US2003/040012

(22) International Filing Date:
17 December 2003 (17.12.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/433,964
60/470,222

Us
UsS

18 December 2002 (18.12.2002)
14 May 2003 (14.05.2003)

(71) Applicant (for all designated States except US): LY-
DALL, INC. [US/US]; One Colonial Road, Manchester,
CT 06045-0151 (US).

(72)
(75)

(74)

(81)

(84)

Inventor; and
Inventor/Applicant (for US only): NISTON, Peggy
[US/US]; 2937 Lesli Lane, Yadkinville, NC 27055 (US).

Agent: MUNCY, Joe, McKinney; Birch, Stewart, Ko-
lasch & Birch, LLP, P.O. Box 747, Falls Church, VA 22040-
0747 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BW, BY, BZ, CA, CH, CN, CO, CR,
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR,
KZ,1L.C,LK,LR,LS,LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU,
SC,SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US,UZ, VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

[Continued on next page]

(54) Title: CLOSED SYSTEM BLOOD SAMPLING DEVICE

/ 23
2l (
/— F/'// Clla.m:égf
| ,\> EA/
15 ~T 3-Way Connector
80-008-99 (3)
—— Tubing, 2.125"L, Frosted @
81-000-28 (2)
11

80-008-79

84-751-04

80-300-02

N 84-020-41
BD Syringe, 10 mL @

Mini Clamp, Blue @
/ 80-009-13 (2)

Swivel Lock Connector ()

Female Luer Lock Assembly as

(57) Abstract: A device (1) for taking a sample of
material from a primary container includes a needle
assembly (3), and intermediate container (5) and a
length of tubing. The needle assembly (3) is con-
nectable to a container for receiving a sample of ma-
terial from the primary container. The intermedi-
ate container (5) is connected to the needle assem-
bly (3) through a 3-way connector (17). The length
of tubing is connected to the intermediate container
(5) and the needle assembly (3) through the 3-way
connector (17). The length of tubing is connectable
to the primary container. With the above construc-
tion, material from the primary container is flowable
through the length of tubing into the intermediate
container (5) and through the needle assembly (3)
to obtain a sample of the material into the container
for receiving the sample.

Needle Assembly @



WO 2004/058067 A1 II}}1I0 Y A0V0H0 T 0000 000 00

ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, —  before the expiration of the time limit for amending the
SI, SK, TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA, claims and to be republished in the event of receipt of
GN, GQ, GW, ML, MR, NE, SN, TD, TG). amendments

For two-letter codes and other abbreviations, refer to the "Guid-
Published: ance Notes on Codes and Abbreviations" appearing at the begin-
—  with international search report ning of each regular issue of the PCT Gazette.



WO 2004/058067 PCT/US2003/040012

CLOSED SYSTEM BLOOD SAMPLING DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority under 35 U.S.C. § 119 to U.S. Provisional
Application Nos. 60/433,964 and 60/470,222, filed on December 18, 2002 and May
14, 2003, respectively. The entirety of each of the above applications are incorporated

herein by reference.
BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0002] The present invention is directed to a device for obtaining a sample of a
material from a primary container. In particular, the present invention is directed to a
device for obtaining a sample of material from within a closed system without

contamination of the closed system.

SUMMARY OF THE INVENTION
[0003] An object of the present invention is to obtain a sample of material from a
closed system without contamination of the closed system.
[0004] Another object of the present invention is to design a system that allows
for the transfer of a blood component from a primary containerA to a sampliﬁg
container while maintaining a closed system. Therefore, the introduction of
contaminants into the primary container is eliminated. Accordingly, the original

outdate of the primary container can be maintained.



WO 2004/058067 PCT/US2003/040012

2-

[0005]  The above object of the present invention can be accomplished by a device
for taking a sample of material from a primary container, comprising:

[0006] a needle assembly, said needle assembly being connectable to a container
for receiving a sample of material from the primary container;

[0007] an intermediate container, said intermediate container being connected to
said needle assembly through a 3-way connector; and

[0008] a length of tubing, said length of tubing being connected to said
intermediate container and said needle assembly through said 3-way connector, said
length of tubing being connectable to the primary container,

[0009]  wherein material from the primary container is flowable through said
length of tubing into said intermediate container and through said needle assembly to
obtain a sample of the material into the container for receiving the sample.

[0010] Further scope of applicability of the present invention will become
apparent from the detailed description given hereinafter. However, it should be
understood that the detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of , illustration only, since
various changes and modifications within the spirit and scope of the invention will

become apparent to those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]  The present invention will become more fully understood from the detailed
description given hereinbelow and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the present invention, and
wherein:
[0012]  Figure 1 is an explanatory view of the closed system for sampling of blood
components of the present invention according to a first embodiment;
[0013]  Figure 2 is an explanatory view of the closed system for sampling of blood
components of the present invention according to a modified version of the first
embodiment;
[0014]  Figure 3 is an explanatory view of the closed system for sampling of blood
components of the present invention according to a second embodiment;

[0015]  Figure 4 is a photograph of the modified embodiment of Figure 2;
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[0016] Figure 5 is a close-up photograph of Figure 4;

[0017] Figure 6 is a photograph of the modified embodiment of Figure 2, which
includes a primary container attached thereto;

[0018] Figures 7 and 8 are photographs of the second embodiment of Figure 3 of
the present invention; |

[0019] Figure 9 is an alternative arrangement of the needle assembly of the first
embodiment; and

[0020] Figure 10 is an alternative arrangement of the needle assembly of the

second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0021] The present invention will now be described with reference to the
accompanying drawings, wherein the same reference numerals will be used to identify
the same or similar elements throughout the several views. It should be noted that the
drawings identify the preferred components to be used in the present invention;
however, it will be readily understood to one having ordinary skill in the art that other
similar components can be easily substituted.

[0022] Referring to Figure 1 of the present invention, a first embodiment of the

closed system for sampling blood components of the present invention is illustrated.

The device is generally identified by the reference numeral 1. The device 1 is

attachable to a primary container, which contains a blood component, for example,

platelets, concentrated red blood cells, blood, etc. The device 1 is pre-sterilized and

can be attached to the primary container by a sterile docking device to ensure that the

connection between the primary container and the device 1 remains sterile. A sterile

docking device manufactured by Terumo is preferred; however, it should be

understood that other docking devices could also be used.

[0023] The device 1 of the present invention includes a needle assembly 3 and a

syringe 5. The needle assembly 3 is attached to a piece of tubing 7 by, for example, a_
swivel lock connector 9. The syringe 5 is also connected to a piece of tubing 11 by,

for example, a female Luer lock assembly 13. The two pieces of tubing 7 and 11 are

attached to another piece of tubing 15 by a 3-way connector 17. A fill chamber 19 is

connected between the piece of tubing 15 and a piece of tubing 21. The piece of
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tubing 21 includes an RF weld 23 at an end thereof. A pinch clamp 25 is mounted to
the pieces of tubing 7 and 11, respectively, in order to open and close the pieces of
tubing. The device 1 is connectable to the primary container at the end of the tubing
21, which includes the weld 23.

[0024] An explanation of the first embodiment of the present invention will now
be described. A sterile docking device receives an end of the tube 15, which includes
the weld 23 and a welded end of a tube extending from the primary container. As is
well known to those of ordinary skill in the art, the weld 23 and the weld on the tube
extending from the primary container are cut off as the tubes are axially aligned and
are welded together. The weld between the tube 15 of the device 1 and the tube
extending from the primary container is a re-openable weld, which can be opened by
an end user by merely pinching the weld. Once the device 1 is mounted to the
primary container in the above manner and all connections are secure, an operator
opens the weld between the tube 15 and the tube extending from the primary
container to allow flow of material into the device 1. . The fill chamber 19 is then
squeezed to prime the device 1. The pinch clamp 25, which is mounted to the piece
of tubing 11 is opened to allow the flow of material through the piece of tubing 11
and into the syringe 5. At this time, the syringe 5 is operated to fill the syringe with
the material from the primary container. '

[0025] Once a sufficient quantity of material is received into the syringe 5, the
tubing 15 is then sealed by, for example, a heat seal or some other clamping device.
For example, a dielectric sealer can be used to seal the tubing 15; however, it should
be understood that other heat sealers or clamping devices are within the scope of the
present invention. At this time, the cover on the needle assembly 3 is removed and
the needle is inserted into a vacutainer or a sample vile. The pinch clamp 25 on the
piece of tubing 7 is then opened to allow flow therethrough. Operation of the plunger
of the syringe 5 forces the material out of the syringe 5, through the piece of tubing
11, through the 3-way connector 17 and into the piece of tubing 15. Since the piece
of tubing 15 is sealed as mentioned above, the material then flows through the 3-way
connector 17 again and into the piece of tubing 7. The material then flows through

the needle assembly 3 and into the vacutainer or sample vile.
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[0026] At this time, the needle of the needle assembly 3 can be removed from the
vacutainer or sample vile to obtain a sample, which has not been contaminated. The
device 1 can then be disconnected from the primary container and discarded without
any contamination to the primary container. The disconnection from the primary seal
can be performed by cutting the heat seal in the piece of tubing 15. This procedure
separates the two components, while ensuring that the two components remain sealed
to prevent contamination.
[0027] It should be noted that the above procedure does not have to be followed in
the exact order described above. For example, the device 1 can be detached from the
primary container prior to supplying the material into the vacutainer or sample vile.
This procedure would typically be used for bacterial testing. Once the device 1 is
disconnected, the device 1 can be brought to a testing station where the material from
the syringe 5 is supplied into the vacutainer or sample vile. The vacutainer or sample
vile is receivable in a testing device in order to perform a desired test to the material
therein.
[0028] It should be noted at this time that the fill chamber 19 is not a necessary
element of the device 1 of the present invention. As will be readily understood to one
having ordinary skill in the art, the fill chamber 19 is merely used to prime the device
1. If a fill chamber is not utilized, the device 1 will still operate sufficiently, since the
material will flow into the device 1 through the force of gravity when the weld 23 is
| opened and toward the syringe once the pinch clamp 25 is operated to open the piece
of tubing 11. The fill chamber 19 can be used to limit the amount of air in the device
1 before the pinch clamp 25 is opened. However, if the fill chamber 19 is not
included, any air that gets pulled into the syringe 5 can be pushed out by operating the
plunger of the syringe. The air will merely flow up the tubing 11, 15 and 21 and into
the primary container to allow space for additional material to be sucked into the
syringe 5 through operation of the plunger. The flow of air into the primary container
wi}l not pose a risk of contamination of the material in the primary container, since
the device 1 and the connection between the device 1 and the primary container are
sterile.
[0029] The above will be easily understood with reference to Figure 2 of the

present invention, which illustrates a modified form of the first embodiment. The
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device 10 includes a piece of tubing 15 with a weld 23 at an end thereof. A pinch
clamp 25 is preferably mounted to the piece of tubing 15 in order to open and close
the piece of tubing 15. It is unnecessary to provide a pinch clamp on the piece of
tubing 11. Furthermore, the pinch clamp 25 on the piece of tubing 15 is not a
required element, since the opening of the weld between the tube 15 and the tube
extending from the primary container will be sufficient to perform this function.
However, if the pinch tube 25 on the piece of tubing 15 is not included, it will be
necessary to heat seal the tube 15 after the material is supplied to the syringe 5, as will
be further described below. The remainder of the device 10 is the same as the device
1 and therefore will not be further described.

[0030]  An explanation of the modified version of first embodiment of the present
invention will now be described. Once the device 10 is mounted to the primary
container such that all connections are secure in the manner described above with
regard to the first embodiment, an operator opens the weld between the piece of
tubing 15 and the tube extending from the primary container to allow flow of material
into the device 1. The pinch clamp 25 (if provided), which is mounted to the piece of
tubing 15 is opened to allow the flow of material through the pieces of tubing 15 and
11 and into the syringe 5. If the pinch clamp 25 is not provided on the piece of tubing
15, opening the weld will allow the flow of material into the pieces of tubing 15 and
11. At this time, the syringe 5 is operated to fill the syringe with the material from the
primary container.

[0031]  Once a sufficient quantity of material is received into the syringe 5, the
piece of tubing 15 is then closed by the pinch clamp 25 or sealed by, for example, a
heat seal if the pinch clamp is not included. At this time, the cover on the needle
assembly 3 is removed and the needle is inserted into a vacutainer or a sample vile.
The pinch clamp 25 on the piece of tubing 7 is then opened to allow flow
therethrough. Operation of the plunger of the syringe 5 forces the material out of the
syringe 5, through the piece of tubing 11, through the 3-way connector 17 and into the
piece of tubing 15. Since the piece of tubing 15 is closed by the pinch clamp 25 or
sealed as'mentioned above, the material then flows through the 3-way connector 17
again and into the piece of tubing 7. The material then flows through the needle

assembly 3 and into the vacutainer or sample vile.
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[0032] At this time, the needle of the ﬁeedle assembly 3 can be removed from the
vacutainer or sample vile to obtain a sample, which has not been contaminated. The
device 10 can then be disconnected from the primary container and discarded without
any contamination to the primary container. As mentioned above, it is also possible
to disconnect the device 10 from the primary container prior to supplying the material
to the vacutainer or sample vile. The device 10 can then be moved to a testing station
where the material can be supplied to the vacutainer or sample vile to test the
material.

[0033] Referring to Figure 3, a second embodiment of the present invention will
be described. The device 100 includes a transfer bag 27 connected to a piece of
tubing 11. The tubing 11 is connected through a 3-way connector to pieces of tubing
7 and 15. The tubing 7 is connected to a needle assembly 3 and the piece of tubing 15
has a weld 23 at an end thereof. Two pinch clamps are mounted to the pieces of
tubing 7 and 15, respectively, to open and close the tubing. The piece of tubing 15 is
connectable to a primary container in the same manner described above with regard to
the first embodiment with a sterile docking device in order to provide an openable
weld between the piece of tubing 15 and the tubing extending from the primary
container.

[0034] An explanation of the second embodiment of the present invention will
now be described. Once the device 100 is mounted to the primary container such that
all connections are secure, an operator opens the weld between the piece of tubing 15
and the tubing extending from the primary container to allow flow of material into the
device 1. The pinch clamp 25, which is mounted to the piece of tubing 15 is then
opened to allow the flow of material through the piece of tubing 11 and into the
transfer bag 27. Once the transfer bag is filled to the desired amount, the pinch clamp
25 is closed to close the flow of material through the piece of tubing 15. At this time,
the cap on the needle assembly 3 can be removed and the vacutainer or sample vile
can be attached to the needle of the needle assembly 3. The transfer bag 27 is then
turned upside down and the pinch clamp 25 on the piece of tubing 7 is opened to
allow flow of the material out of the transfer bag. Since the pinch clamp 25 on the
piece of tubing 15 is closed, the material flows into the piece of tubing 7 toward the

needle assembly 3 and into the vacutainer or sample vile attached to the needle of the
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needle assembly 3. Once the vacutainer or sample vile receives a desired amount of
material, the pinch clamp 25 on the piece of tubing 25 is closed.

[0035] It should be noted that the pinch clamp 25 on the piece of tubing 15 is also
not a required element of the second embodiment of the present invention. As
mentioned above with regard to the modified version of the first embodiment, the
opening of the weld between the piece of tubing 15 and the tubing extending from the
primary container can be used to open the piece of tubing 15 to allow flow into the
device 100. However, if the pinch clamp is not included, it will be necessary to
provide a heat seal or other clamping device to close the piece of tubing 15 after the
material is supplied into the transfer bag 27.

[0036] It should also be noted that the use of a vacutainer will aid the flow of
material through the needle due to the suction within the vacutainer. In view of this,
depending on the amount of material to be sampled, it may not be necessary to turn
the transfer bag upside down. However, it is preferred to turn the transfer bag upside
down, since this will limit the amount of air within the piece of tubing 7.

[0037] At this time, the needle of the needle assembly 3 can be removed from the
vacutainer or sample vile to obtain a sample, which has not been contaminated. The
device 100 can then be disconnected from the primary container and discarded
without any contamination to the primary container.

[0038] It should be noted that the specific order of steps in also not required. As
mentioned above, the device 100 can be removed from the primary container prior to
supply the material into the vacutainer or sample vile. It is then possible to move the
device 100 to a testing area and supply the material into the vacutainer or sample vile
at the testing station.

[0039]  Alternative arrangements of the needle assembly of the first and second
embodiments will now be described with reference to Figures 9 and 10. It should be
noted that the same reference numerals have been used to identify the same or similar
elements of the previous embodiments. Referring to Figure 9, the device 1a, 10a can
be a:rranged to have a fill chamber 19 as in the device 1 of Figure 1, or can be
arranged to have a pinch clamp 25 as in the device 10 of Figure 2. The operation of
the devices 1a, 10a of Figure 9 are generally the same as the operation of the first

embodiment of Figure 1 and the modified first embodiment of Figure 2, except that a
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needle assembly 3a is included in place of the needle assembly 3 of Figures 1 and 2.
In view of this, only the needle assembly 3a will be further explained here.
[0040] Referring to Figure 9, the swivel lock connector 9 and needle assembly 3
of Figures 1 and 2 is replaced with a luer adaptor 4, which supports the needle
assembly 3a. The needle assembly 3a includes an adaptor cap 6 and a needle 8
supported therein. The adaptor cap is designed to fit over a culture bottle (not shown)
and the needle 8 is receivable within the culture bottle. As is well known to those
having ordinary skill, a culture bottle includes a rubber stopper through which the
needle 8 can penetrate by pushing down on the adaptor cap 6.
[0041] Referring to Figure 10, an alternative arrangement of the needle assembly
3 of the second embodiment of Figure 3 will now be described. The same reference
numerals have been used to identify the same or similar elements of the second
embodiment. The device 100a is substantially the same as the second embodiment
and it operates in generally the same manner as the second embodiment. In view of
this, the operation will not be further described.
[0042]  The only difference between the device 100a of Figure 10 and the device
100 of Figure 3 in the substitution of the needle assembly 3a for the needle assembly
3 of Figure 3. As in the devices 1a, 10a of Figure 9, the needle assembly 3a includes
.an adaptor cap 6 and needle 8, which are supported by a luer adaptor 4. The adaptor
cap 6 is received over a culture bottle (not shown) and the needle penetrates a rubber
stopper of the culture bottle to gain access to the interior of the culture bottle to take a
sample., |
[0043] The invention being thus described, it will be obvious that the same may
be varied in many ways. Such variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such modifications as would be obvious
to one skilled in the art are intended to be included within the scope of the following

claims.
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‘What is claimed is:

1. A device for taking a sample of material from a primary container,
comprising:

a needle assembly, said needle assembly being connectable to a container for
receiving a sample of material from the primary container;

an intermediate container, said intermediate container being connected to said
needle assembly through a 3-way connector; and
| a length of tubing, said length of tubing being connected to said intermediate
container and said needle assembly through said 3-way connector, said length of
tubing being connectable to the primary container,

wherein material from the primary container is flowable through said length of
tubing into said intermediate container and through said needle assembly to obtain a

sample of the material into the container for receiving the sample.

2. The device according to claim 1, wherein said intermediate container is

a transfer bag or a syringe.

3. The device according to claim 1, wherein said length of tubing
includes a weld at an end thereof adjacent to the primary container, said weld being

openable to allow flow of material from the primary container into said device.

4, The device according to claim 1, wherein said needle assembly is
connected to said 3-way connector through a second length of tubing, said second
length of tubing including a clamp mounted thereon, said clamp being capable of

opening and closing said second length of tubing.

5. The device according to claim 1, wherein said needle assembly
includes an adaptor cap and a needle, and said container for receiving the sample is a
culture bottle, said adaptor cap for receiving the culture bottle therein and said needle

being penetrable through a stopper of the culture bottle.
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6. A method of obtaining a sample of material from a primary container
into a container for receiving the sample, said method comprising the steps of:

attaching said device of claim 1 to the primary container;

opening a weld at one end of said length of tubing;

flowing the material into said intermediate container; and

flowing the material through said needle assembly and into the container for

receiving the sample.

7. The method according to claim 6, further comprising the step of
opening a clamp on a second length of tubing between the 3-way connector and the

needle assembly to allow the material to flow through the needle assembly.

8. The method according to claim 6, wherein said intermediate container
is a transfer bag or a syringe, and said step of flowing the material into the
intermediate container further comprises the step of flowing the material into said

transfer bag or said syringe.

9. The method according to claim 6, wherein said needle assembly
includes an adaptor cap and a needle, and said container for receiving the sample is a
culture bottle, said method further comprising the steps of:

placing said adaptor cap over the culture bottle; and

piercing the needle through a stopper of the culture bottle.
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