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Docket No. KURIN2CON3

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT
SEQUESTRATION DEVICE AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a Continuation of U.S. Application No. 15/994,559, filed
on May 31, 2018, entitled “BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD
CONTAMINANT SEQUESTRATION DEVICE AND METHOD”; which is a Continuation
of U.S. Application No. 15/140,448, filed on April 27, 2016, which claims the benefit of U.S.
Provisional Application Serial No. 62/196,797, filed on July 24, 2015 and titled “BLOOD
CULTURE IMPROVEMENT SYSTEM AND METHOD”; U.S. Provisional Application
Serial No. 62/238,636, filed on October 7, 2015 and titled “BLOOD SEQUESTRATION
SYSTEM FOR NON-CONTAMINATED BLOOD SAMPLING”; and U.S. Provisional
Application Serial No. 62/318,194, filed on April 4, 2016 and titled “BLOOD SAMPLE
OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE
AND METHOD,” the disclosures of which are incorporated by reference in their entirety.

BACKGROUND

[0002] Bacteraemia is the presence of microorganisms in the blood. Sepsis, on the
other hand, is bacteraemia in the presence of clinical symptoms and signs such as fever,
tachycardia, tachypnea and hypotension. Bacteraemia and sepsis are associated with a high
mortality and an increased incidence and duration of hospital stay and associated costs.
Many bacteraemias, sepsis, fungaemias and other pathogens actually occur within a hospital
or other healthcare settings with catheters and venipunctures being a source of contamination

as potential carriers of these pathogens.

[0003] Blood cultures are the standard test used to detect microbial pathogens related
to bacteraemia and sepsis in a patient’s blood. The term blood culture refers to a single
venipuncture, either from a peripheral site or central or arterial line, with the blood inoculated

into one or more blood culture bottles or containers. One bottle is considered a blood culture
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where two or more are considered a set. Multiple sets may be obtained from multiple

venipunctures and are associated with different sites on the patient.

[0004] These methods allow for microbial identification and susceptibility testing to
be performed, which is a critical component to managing sepsis, however the lack of rapid
results and decreased sensitivity for fastidious pathogens has led to the development of

improved systems and adjunctive molecular or proteomic testing.

[0005] Collection of blood samples for conducting blood cultures is a critical
component of modern patient care and can either positively affect the patient outcome by
providing an accurate diagnosis, or can adversely affect the outcome by prolonging

unnecessary antimicrobial therapy, the length of hospital stays, and increasing costs.

[0006] One outcome of collection of blood cultures is contamination. Blood culture
contamination can lead to a false positive culture result and/or significant increase in
healthcare related costs. Sources of blood culture contamination include improper skin
antisepsis, improper collection tube disinfection, and contamination of the initial blood draw

which may then skew results.

[0007] Blood culture collection kits generally consist of a “butterfly” set, infusion set,
or other type of venipuncture device as offered by companies like BD, Smiths, B. Braun and
others, and aerobic and anaerobic blood culture bottles. Various different bottles are also
available depending on the test requirements. These bottles are specifically designed to
optimize recovery of both aerobic and anaerobic organisms. In conventional kits, a bottle
used is known generally as a “Vacutainer,” which is a blood collection tube formed of a
sterile glass or plastic tube with a closure that is evacuated to create a vacuum inside the tube

to facilitate the draw of a predetermined volume of liquid such as blood.

[0008] False positive blood cultures are typically a result of poor sampling
techniques. They cause the use of antibiotics when not needed, increasing hospital costs and
patient anxiety. Blood cultures are drawn from a needlestick into the skin, and then a
Vacutainer is attached to capture a sample of blood. Contamination may occur from improper

or incomplete disinfection of the skin area in and around the puncture site. It may also occur
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from the coring of the skin by the needle during insertion, with the cored skin cells and any

associated contamination being pulled into the sample.

[0009] Blood flow through a hypodermic needle is laminar, and as such, a velocity
gradient can be developed over the flow tube as a pressure drop is applied to the hypodermic
needle. Either forceful aspiration of blood, or using a very small hypodermic needle, can
cause lysis and a release of potassium from the red blood cells, thereby rendering the blood

samples abnormal.

[0010] In other instances, some patients have delicate veins that can collapse under a
pressure drop or vacuum, particularly as applied by a syringe’s plunger that is drawn too
quickly for the patient’s condition. Since such condition is impossible to know beforehand,

such vein collapses are a risk and very difficult to control.

[0011] Various strategies have been implemented to decrease blood culture
contamination rates, e.g. training staff with regard to aseptic collection technique, feedback
with regard to contamination rates and implementation of blood culture collection kits.
Although skin antisepsis can reduce the burden of contamination, 20% or more of skin
organisms are located deep within the dermis and are unaffected by antisepsis. Changing
needles before bottle inoculation is not advisable as it increases the risk to acquire needle

stick injuries without decreasing contamination rates.

[0012] Some conventional systems and techniques for reducing blood culture
contamination include discarding the initial aliquot of blood taken from central venous
catheters, venipunctures, and other vascular access systems. However, these systems require
the user to mechanically manipulate an intravascular device, or require a complex series of

steps that are difficult to ensure being followed.
SUMMARY

[0013] This document presents systems and methods for reducing blood culture
contamination, lysing of cells, and vein collapse. In some implementations, a system and
method can eliminate user variability in disinfection, and also eliminate the risk of skin cells

getting into the blood culture sample. The systems and methods disclosed herein do not
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require a change in existing clinical processes, other than to potentially indicate when a
vacutainer or other blood collection device (i.e., syringe) should be attached for drawing

contaminant-free blood samples.

[0014] In some implementations of the systems and methods disclosed herein the
withdrawal of blood is accomplished passively by use of the patient’s own blood pressure,
thereby reducing the risk of vein collapse and eliminating any additional user steps over
current practice. The systems and methods can be applied to accommodate short-path direct
stick or butterfly venipuncture systems. They can also be used with samples drawn through a

catheter.

[0015] In one aspect, a blood sequestration device is presented. The blood
sequestration device includes an inlet port and an outlet port. The blood sequestration device
further includes a sequestration chamber connected with the inlet port, the sequestration
chamber having a vent comprising an air permeable blood barrier. The blood sequestration
device further includes a sampling channel having a proximal end connected with the inlet

port and a distal end connected with the outlet port.

[0016] In another aspect, a blood sequestration device connected with a blood
sampling pathway is described. The blood sampling pathway has a patient needle and a
sample collection device. The blood sequestration device includes an inlet port connected
with the patient needle, and a sequestration chamber connected with the inlet port, the
sequestration chamber having a vent comprising an air permeable blood barrier. The blood
sequestration device further includes a sampling channel having a proximal end connected
with the inlet port, and an outlet port connected with a distal end of the sampling channel and

with the sample collection device.

[0017] In yet another aspect, a blood sequestration device connected with a blood
sampling system is described. The blood sampling system includes a patient needle for
accessing a blood sample from a patient, and a sample needle that is sealed and adapted for
receiving an evacuated blood collection tube. The blood sequestration device includes an
inlet port connected with the patient needle to receive the blood sample from the patient. The
blood sequestration device further includes a sequestration chamber connected with the inlet

port and having a vent comprising an air permeable blood barrier, the sequestration chamber
4
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for receiving and sequestering a first portion of the blood sample prior to the sample needle
being unsealed by the evacuated blood collection tube. The blood sequestration device
further includes a sampling channel having a proximal end connected with the inlet port, the
sampling channel for conveying a subsequent portion of the blood sample once the sample
needle is unsealed by the evacuated blood collection tube. The blood sequestration device
further includes an outlet port connected with a distal end of the sampling channel for

conveying the subsequent portion of the blood sample to the sample needle.

[0018] In yet another aspect, a blood sample optimization system is disclosed and
described. The blood sample optimization system includes a blood sampling system for
accessing and acquiring one or more samples of a patient’s blood, and a blood sequestration
device for receiving and sequestering a first portion of the one or more samples of the
patient’s blood which might be contaminated by a venipuncture process and which could

result in a false positive identification of a pathogen in the patient’s blood.

[0019] The blood sampling system includes a patient needle configured for a
venipuncture of a patient to access a sample of blood of a patient, a blood sampling pathway
connected with the patient needle for conveying the sample of blood, and a sample needle
configured for receiving an evacuated blood collection container to collect and contain a

subsequent portion of the sample of blood.

[0020] In yet another aspect, a blood sequestration device is disclosed and described.
In some implementations, the blood sequestration device can include an inlet port, an outlet
port connected with the inlet port, and a sequestration chamber connected with the inlet port.

The sequestration chamber can have a vent comprising an air permeable blood barrier.

[0021] The blood sequestration device is connected along the blood sampling
pathway between the patient needle and the sample needle, and includes an inlet port for
receiving the sample of blood. The blood sequestration device further includes a
sequestration chamber connected with the inlet port for receiving a first amount of the sample
of blood, the sequestration chamber having a vent comprising an air permeable blood barrier
for sequestering at least a first portion of the first amount of the sample of blood. The blood
sequestration device may further include a sampling channel having a proximal end

connected with the inlet port, the sampling channel conveying a subsequent amount of the
5
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sample of blood to the evacuated blood collection container upon the sequestration chamber
sequestering at least the first portion of the first amount of the sample of blood. The blood
sequestration device further includes an outlet port connected with a distal end of the

sampling channel, the outlet port for outputting the subsequent amount of the sample of

blood.

[0022] The details of one or more embodiments are set forth in the accompanying
drawings and the description below. Other features and advantages will be apparent from the
description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and other aspects will now be described in detail with reference to the

following drawings.
[0024] FIG. 1 illustrates a blood sample optimization system.

[0025] FIG. 2 illustrates a blood sample optimization system in accordance with an

alternative implementation.

[0026] FIG. 3 illustrates a blood sample optimization system in accordance with

another alternative implementation.

[0027] FIG. 4 illustrates a blood sample optimization system in accordance with

another alternative implementation.

[0028] FIG. 5 illustrates a blood sample optimization system in accordance with

another alternative implementation.

[0029] FIG. 6 illustrates a blood sample optimization system in accordance with an

alternative implementation.
[0030] FIG. 7 is a flowchart of a method for optimizing a quality of a blood culture.

[0031] FIGS. 8A — 8E illustrate a blood sequestration system for non-contaminated
blood sampling, in accordance with some implementations.

6
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[0032] FIG. 9 illustrates a pathway splitter for use in a blood sequestrations system.

[0033] FIGS. 10A — 10D illustrate a blood sequestration system for non-

contaminated blood sampling, in accordance with alternative implementations.

[0034] FIGS. 11A - 11E illustrate a blood sequestration system for non-contaminated

blood sampling, in accordance with other alternative implementations.

[0035] FIGS. 12A-12D illustrate a blood sample optimization system including a

blood sequestration device in accordance with yet other alternative implementations.

[0036] FIGS. 13A-13D illustrate a blood sample optimization system 1300 in

accordance with yet another alternative implementations.

[0037] FIGS. 14A-14E illustrate yet another implementation of a blood sampling
system to sequester contaminates of an initial aliquot or sample to reduce false positives in

blood cultures or tests performed on a patient’s blood sample.

[0038] FIGS. 15A-15G illustrate a blood sequestration device and method of using

the same, in accordance with yet another implementation.

[0039] FIGS. 16A-16D illustrate a blood sequestration device in accordance with yet

another implementation.

[0040] FIGS. 17A — 17E illustrate a bottom member of a housing for a blood

sequestration device.

[0041] FIGS. 18A — 18F illustrate a top member of a housing for a blood

sequestration device.

[0042] FIGS. 19A and 19B illustrate a blood sequestration device having a top

member mated with a bottom member.

[0043] FIG. 20 shows a blood sample optimization system including a blood

sequestration device.
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[0044] FIG. 21 illustrates a non-vented blood sequestration device using a wicking

material chamber.

[0045] FIGS. 22A and 22B illustrate a material makeup of a filter for sequestering

blood in a sequestration chamber of a blood sequestration device.

[0046] FIGS. 23A and 23B illustrate another implementation of a blood sequestration

device that uses a vacuum force from a blood collection device.

[0047] Like reference symbols in the various drawings indicate like elements.
DETAILED DESCRIPTION
[0048] This document describes blood sample optimization systems and methods for

reducing or eliminating contaminates in collected blood samples, which in turn reduces or
eliminates false positive readings in blood cultures or other testing of collected blood
samples. In some implementations, a blood sample optimization system includes a patient
needle for vascular access to a patient’s bloodstream, a sample needle for providing a blood
sample to a blood collection container, such as an evacuated blood collection container or
tube like a Vacutainer™ or the like, or other sampling device, and a blood sequestration
device located between the patient needle and the sample needle. The blood sequestration
device includes a sequestration chamber for sequestering an initial, potentially contaminated
aliquot of blood, and may further include a sampling channel that bypasses the sequestration
chamber to convey likely uncontaminated blood between the patient needle and the sample

needle after the initial aliquot of blood is sequestered in the sequestration chamber.

[0049] FIG. 1 illustrates a blood sample optimization system in accordance with
some implementations. The system includes a patient needle 1 to puncture the skin of a
patient to access the patient’s vein and blood therein. The system further includes a sample
needle (i.e., a resealably closed needle for use with Vacutainers™ or the like) 5, which may
be contained within and initially sealed by a resealable boot 10, a Luer activated valve, or
another collection interface or device. The resealable boot 10 can be pushed aside or around
the sample needle 5 by application of a Vacutainer™ bottle (not shown) for drawing the
patient’s blood. The system can further include a low volume chamber 30 that leads to the

8
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sample needle 5, but also includes an orifice or one or more channels 45 that lead to a

sequestration chamber 55 formed by a housing 50.

[0050] The sequestration chamber 55 is a chamber, channel, pathway, lock, or other
structure for receiving and holding a first aliquot of the patient’s blood, which may be in a
predetermined or measured amount, depending on a volume of the sequestration chamber 55.
The first draw of blood typically contains or is more susceptible to containing organisms that
cause bacteraemia and sepsis or other pathogens than subsequent blood draws. The
sequestration chamber 55 can be a vessel encased in a solid housing, formed in or defined by
the housing itself, or can be implemented as tubing or a lumen. The sequestration chamber
55, regardless how formed and implemented, may have a predetermined volume. In some
implementations, the predetermined volume may be based on a volume of the patient needle,
i.e. ranging from less than the volume of the patient needle to any volume up to or greater
than 20 times or more of the volume of the patient needle. The predetermined volume of the
sequestration chamber 55 may also be established to economize or minimize an amount of

blood to be sequestered and disposed of.

[0051] The sequestration chamber 55 can be formed, contained or housed in a
chamber housing 50, and can be made of plastic, rubber, steel, aluminum or other suitable
material. For example, the sequestration chamber 55 could be formed of flexible tubing or
other elastomeric materials. The sequestration chamber 55 further includes an air permeable
blood barrier 20 that allows air to exit the sequestration chamber 55. As used herein the term
“air permeable blood barrier” means an air permeable but substantially blood impermeable
substance, material, or structure. Examples may include hydrophobic membranes and
coatings, a hydrophilic membrane or coating combined with a hydrophobic membrane or
coating, mesh, a filter, a mechanical valve, antimicrobial material, or any other means of
allowing air to be displaced from the sequestration chamber 55 as it is filled with blood. In
various exemplary embodiments, an air permeable blood barrier may be formed by one or
more materials that allow air to pass through until contacted by a liquid, such material then
becomes completely or partially sealed to prevent or inhibit the passage of air and/or liquid.
In other words, prior to contact with liquid, the material forms a barrier that is air permeable.
After contact with a liquid, the material substantially or completely prevents the further

passage of air and/or liquid.
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[0052] The orifice or channel 45 can be any desired length, cross-sectional shape or
size, and/or can be formed to depart from the low volume chamber 30 at any desired angle or
orientation. The orifice or channel 45 may also include a one-way flap or valve 60 that
maintains an initial aliquot of blood sample within the sequestration chamber 55. In some
specific implementations, the orifice or channel 45 can include a “duck bill” or flapper valve
60, or the like, for one-way flow of blood from low volume chamber 30 to the sequestration
chamber 55. The air permeable blood barrier 20 can also be constructed of a material that
allows air to exit but then seals upon contact with blood, thereby not allowing external air to

enter sequestration chamber 55. This sealing would eliminate the need for a valve.

[0053] Valve 60 can be any type of valve or closing mechanism. Chamber 30 is
designed to hold virtually no residual blood, and can be designed to be adapted to hold or
allow pass-through of a particular volume or rate of blood into sequestration chamber 55.
Likewise, sequestration chamber 55 may also include any type of coating, such as an anti-
microbial coating, or a coating that aids identification and/or diagnosis of components of the

first, sequestered blood draw.

[0054] Housing 50 and 40 can be formed of any suitable material, including plastic,
such as acrylonitrile butadiene styrene (ABS) or other thermoplastic or polymeric material,
rubber, steel, or aluminum. The air permeable blood barrier 20 can include a color-providing
substance, or other signaling mechanism, that is activated upon contact with blood from the
initial blood draw, or when air displacement is stopped, or any combination of events with
blood in the sequestration chamber 55. The air permeable barrier may also include an outer
layer such as a hydrophobic membrane or cover that inhibits or prevents the inadvertent or
premature sealing of the filter by an external fluid source, splash etc. Sequestration chamber

55 can also be translucent or clear to enable a user to visually confirm the chamber is filled.

[0055] FIG. 2 illustrates a blood sample optimization system in accordance with
some alternative implementations. In the implementation shown in FIG. 2, a sequestration
chamber 55, or waste chamber, surrounds the patient needle 1, with an open-ended cuff or
housing connected with the waste chamber and encircling the sample needle housing base
and housing. The patient needle 1 and sample needle 5 are connected together by a boot 56,

which forms a continuous blood draw channel therethrough. The boot 56 includes a single

10
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orifice or channel leading from the blood draw channel into sequestration chamber 55. The
device can include more than one single orifice or channel, in other implementations. Each
orifice or channel can include a one-way valve, and can be sized and adapted for

predetermined amount of blood flow.

[0056] The sequestration chamber 55 includes an air permeable blood barrier. The
filter can further include a sensor or indicator to sense and/or indicate, respectively, when a
predetermined volume of blood has been collected in the sequestration chamber 55. That
indication will alert a user to attach an evacuated blood collection tube or bottle, such as a
Vacutainer™ to the sample needle 5. The housing for the sequestration chamber 55 can be
any size or shape, and can include any type of material to define an interior space or volume
therein. The interior space is initially filled only with air, but can also be coated with an
agent or substance, such as a decontaminate, solidifying agent, or the like. Once evacuated
blood collection tube is attached to the sample needle 5, blood will flow automatically into
the patient needle 1, through the blood draw channel and sample needle 5, and into the bottle.
The sample needle 5 is covered by a resealable boot, coating or membrane that seals the

sample needle when a blood collection bottle is not attached thereon or thereto.

[0057] FIG. 3 illustrates a blood sample optimization system in accordance with
some alternative implementations. In the implementation shown, a sample needle 5 is
surrounded by a resealable boot or membrane, and is further connected with a patient needle
1. A blood flow channel is formed through the sample needle and the patient needle. The
connection between the sample needle and patient needle includes a “T” or “Y” connector
102, which includes a channel, port or aperture leading out from the main blood flow channel

to a sequestration chamber 104,

[0058] The T or Y connector 102 may include a flap or one-way valve, and have an
opening that is sized and adapted for a predetermined rate of flow of blood. The
sequestration chamber 104 can be formed from tubing, or be formed by a solid housing, and
is initially filled with air. The sequestration chamber 104 will receive blood that flows out of
a patient automatically, i.e. under pressure from the patient’s own blood pressure. The
sequestration chamber 104 includes an air permeable blood barrier 106, preferably at the

distal end of tubing that forms the sequestration chamber 104, and which is connected at the

11

Page 12 of 1255



Docket No. KURIN2CON3

proximal end to the T or Y connector 102. The T or Y connector 102 can branch off at any
desired angle for most efficient blood flow, and can be formed so as to minimize an interface
between the aperture and channel and the main blood flow channel, so as to minimize or

eliminate mixing of the initial aliquot of blood with main blood draw samples.

[0059] In some alternative implementations, the sample needle may be affixed to a
tubing of any length, as shown in FIG. 4, connecting at its opposite end to the T or Y
connector 102. The sequestration chamber 104 can be any shape or volume so long as it will
contain a predetermined amount of blood sample in the initial aliquot. The T or Y connector
102 may also include an opening or channel that is parallel to the main blood flow channel.
The air permeable blood barrier may further include an indicator 107 or other mechanism to
indicate when a predetermined amount of blood has been collected in the sequestration
chamber, or when air being expelled reaches a certain threshold, i.e. to zero. The tubing can

also include a clip 109 that can be used to pinch off and prevent fluid flow therethrough.

[0060] Once the air permeable blood barrier and primary chamber are sealed the
initial aliquot of blood is trapped in the sequestration chamber 104, an evacuated blood
collection tube, such as a Vacutainer™ bottle may be attached to the sample needle 5 to
obtain the sample. The blood collection tube can be removed, and the sample needle 5 will
be resealed. Any number of follow-on blood collection tubes can then be attached for further
blood draws or samples. Upon completion of all blood draws, the system can be discarded,

with the initial aliquot of blood remaining trapped in the sequestration chamber 104.

[0061] FIG. 5 illustrates a blood sample optimization system in accordance with
some alternative implementations. In the implementation shown, a sample needle 5 is
connected with a patient needle by tubing. A “T” or “Y” connector 120 is added along the
tubing at any desired location, and includes an aperture, port or channel leading to a

sequestration chamber 204, substantially as described above.

[0062] FIG. 6 illustrates a blood sample optimization system in accordance with
some alternative implementations, in which a sequestration chamber 304, formed as a
primary collection channel, receives an initial aliquot of blood, and is provided adjacent to
the blood sampling channel. The sequestration chamber 304 can encircle the blood sampling

channel, the patient needle 1, and/or the sample needle 5. The primary collection channel
12
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can include a T or Y connector 120, or other type of aperture or channel. The sequestration
chamber 304 includes an air permeable blood barrier, which can also include an indicator of

being contacted by a fluid such as blood, as described above.

[0063] In some implementations, either the patient needle 1 or the sample needle 5,
or both, can be replaced by a Luer lock male or female connector. However, in various
implementations, the connector at a sample needle end of the blood sample optimization
system is initially sealed to permit the diversion of the initial aliquot of blood to the
sequestration chamber, which is pressured at ambient air pressure and includes the air outlet
of the air permeable blood barrier. In this way, the system passively and automatically uses a
patient’s own blood pressure to overcome the ambient air pressure of the sequestration
chamber to push out air through the air permeable blood barrier and displace air in the

sequestration chamber with blood.

[0064] FIG. 7 is a flowchart of an exemplary method for optimizing the quality of a
blood culture. At 702, a clinician places a needle into a patient's vein. At 704, blood then
flows into a sequestration chamber, pushing the air in the sequestration chamber out of the
sequestration chamber through an air permeable blood barrier. In some implementations, the
volume of the sequestration chamber is less than 0.1 to more than 5 cubic centimeters (cc’s),
or more. The sequestration chamber is sized and adapted to collect a first portion of a blood
sample, which is more prone to contamination than secondary and other subsequent portion
of the blood sample or subsequent draws. Since the sequestration chamber has an air-
permeable blood barrier through which air can be displaced by blood pushed from the
patient’s vein, such blood will naturally and automatically flow into the sequestration
chamber before it is drawn into or otherwise enters into a Vacutainer or other bottle for

receiving and storing a blood sample.

[0065] When the sequestration chamber fills, the blood will gather at or otherwise
make contact with the air permeable blood barrier, which will inhibit or prevent blood from
passing therethrough. At 706, when the blood comes into contact with the entire internal
surface area of the air permeable blood barrier, the air permeable blood barrier is then closed
and air no longer flows out or in. At 708, the clinician may be provided an indictor or can

see the full chamber, to indicate the evacuated blood collection tube, such as a Vacutainer™

13
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can be attached. The indicator can include visibility into the primary chamber to see whether
it is full, the blood barrier changing color, for example, or other indicator. The fill time of
the sequestration chamber may be substantially instantaneous, so such indicator, if present,

may be only that the sequestration chamber is filled.

[0066] Prior to an evacuated blood collection tube being attached, communication
between the needle, sampling channel, and the sequestration chamber is restricted by the
sealing of the sequestration chamber blood barrier thereby not permitting air to reenter the
system through the sequestration. Sealing the communication path could also be
accomplished with a mechanical twist or other movement, a small orifice or tortuous
pathway, eliminating the need for a separate valve or mechanical movement or operation by
the clinician. At 710, once the evacuated blood collection tube is removed, the self-sealing
membrane closes the sample needle, and at 712, additional subsequent evacuated blood
collection tubes may be attached. Once samples have been taken, at 714 the device is

removed from the patient and discarded.

[0067] FIGS. 8A — 8E illustrate an exemplary blood sample optimization system 800
for non-contaminated blood sampling, in accordance with some implementations. The blood
sample optimization system 800 includes an inlet port 802 that can be connected to tubing, a
patient needle (or both), or other vascular or venous access device, and a pathway splitter 804
having a first outlet to a sequestration chamber tubing 806 and a second outlet to sample
collection tubing 808. One or both of the sequestration chamber tubing 806 and the sample
collection tubing 808 can be formed of tubing. In some implementations, the sequestration
chamber tubing 806 is sized so as to contain a particular volume of initial blood sample. The
sample collection tubing 808 will receive a blood sample once the sequestration chamber
tubing 806 is filled. The sample collection tubing 808 can be connected to a Vacutainer™

base or housing 810, or other blood sample collection device.

[0068] The blood sequestration system 800 further includes a blood sequestration
device 812 which, as shown in more detail in FIGS. 8B — 8D, includes a housing 818 that
includes a sampling channel 820 defining a pathway for the non-contaminated sample
collection tubing 808 or connected at either end to the non-contaminated sample collection

tubing 808. The sampling channel 820 can be curved through the housing 818 so as to better
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affix and stabilize the housing 818 at a location along the non-contaminated sample

collection tubing 808.

[0069] The blood sequestration device 812 further includes a sequestration chamber
822 connected with the sequestration chamber tubing 806 or other chamber. The
sequestration chamber 822 terminates at an air permeable blood barrier 824. The air
permeable blood barrier 824 can also include a coloring agent that turns a different color
upon full contact with blood, as an indicator that the regular collection of blood samples (i.e.
the non-contaminated blood samples) can be initiated. Other indicators may be used, such as
a small light, a sound generation mechanism, or the like. In some implementations, the air
permeable blood barrier is positioned at a right angle from the direction of sequestration
chamber 822, but can be positioned at any distance or orientation in order to conserve space
and materials used for the housing 818. The housing 818 and its contents can be formed of

any rigid or semi-rigid material or set of materials.

[0070] FIG. 9 illustrates a pathway splitter 900 for use in a blood sequestrations
system, such as those shown in FIGS. 8A — 8E, for example. The pathway splitter 900
includes an inlet port 902, a main line outlet port 904, and a sequestration channel outlet port
906. The inlet port 902 can be connected to main tubing that is in turn connected to a patient
needle system, or directly to a patient needle. The main line outlet port 904 can be connected
to main line tubing to a blood sampling system, such as a vacutainer base or housing, or
directly to such blood sampling system. The sequestration channel outlet port 906 can be
connected to sequestration tubing for receiving and sequestering a first sample of blood, up
to a measured amount or predetermined threshold. Alternatively, the sequestration channel
outlet port 906 can be connected to a sequestration chamber. The sequestration channel
outlet port 906 is preferably 20-70 degrees angled from the main line outlet port 904, which
in turn is preferably in-line with the inlet port 902. Once the predetermined amount of initial
blood sample is sequestered in the sequestration tubing or chamber, in accordance with
mechanisms and techniques described herein, follow-on blood samples will flow into the

inlet port 902 and directly out the main line outlet port 904, without impedance.

[0071] FIGS. 10A — 10D illustrate a blood sequestration device 1000 in accordance

with alternative implementations. The blood sequestration device 1000 includes an inlet port
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1002, a main outlet port 1004, and a sequestration channel port 1006. The inlet port 1002
can be connected to a patient needle or related tubing. The main outlet port 1004 can be
connected to a blood sample collection device such as a Vacutainer, associated tubing, or a
Luer activated valve, or the like. The sequestration channel port 1006 splits off from the
main outlet port 1004 to a sequestration chamber 1008. In some implementations, the
sequestration chamber 1008 is formed as a helical channel within a housing or other

container 1001.

[0072] The sequestration chamber 1008 is connected at the distal end to an air
permeable blood barrier 1010, substantially as described above. Air in the sequestration
chamber 1008 is displaced through the air permeable blood barrier 1010 by an initial aliquot
of blood that is guided into the sequestration channel port 1006. Once the sequestration
chamber 1008 is filled, further blood draws through the main outlet port 1004 can be

accomplished, where these samples will be non-contaminated.

[0073] FIGS. 11A — 11E illustrate a blood sequestration device 1100 in accordance
with other alternative implementations. The blood sequestration device 1100 includes an
inlet port 1102, similar to the inlet ports described above, a main outlet port 1104, and a
sequestration channel port 1106 that splits off from the main outlet port 1104 and inlet port
1102. The sequestration channel port is connected to a sequestration chamber 1108. In the
implementation shown in FIGS. 11A — 11E, the blood sequestration device includes a base
member 1101 having a channel therein, which functions as the sequestration chamber 1108.
The channel can be formed as a tortuous path through the base member 1101, which is in

turn shaped and formed to rest on a limb of a patient.

[0074] A portion of the sequestration chamber 1108 can protrude from the base
member or near a top surface of the base member, just before exiting to an air permeable
blood barrier 1110, to serve as a blood sequestration indicator 1109. The indicator 1109 can

be formed of a clear material, or a material that changes color when in contact with blood.

[0075] In some implementations, the blood sequestration device 1100 can include a
blood sampling device 1120 such as a normally closed needle, Vacutainer™ shield or other
collection device. The blood sampling device 1120 can be manufactured and sold with the

blood sequestration device 1100 for efficiency and convenience, so that a first aliquot of
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blood that may be contaminated by a patient needle insertion process can be sequestered.
Thereafter, the blood sampling device 1120 can draw non-contaminated blood samples to

reduce the risk of false positive testing and ensure a non-contaminated sample.

[0076] FIGS. 12A-12D illustrate a blood sample optimization system 1200 in
accordance with yet other alternative implementations. The system 1200 includes a blood
sequestration device 1202 for attaching to a blood sampling device 1204, such as a
Vacutainer™ or other collection and sampling device. The blood sequestration device 1202
is configured and arranged to receive, prior to a Vacutainer™ container or vial being attached
to a collection needle of the blood sampling device 1204, a first aliquot or amount of blood,
and sequester that first aliquot or amount in a sequestration channel of the blood

sequestration device 1202.

[0077] In some implementations, the blood sequestration device 1202 can include an
inlet port 1212, a main outlet port, and a sequestration channel port. The inlet port 1212 can
be connected to a patient needle or related tubing. The main outlet port 1214 can be
connected to a normally closed needle or device to enable connection with an evacuated
blood collection container or other collection device such as a Vacutainer™, associated
tubing, luer connectors, syringe, a Luer activated valve, or the like. The sequestration

channel port splits off from the main outlet port to a sequestration chamber 1218.

[0078] In some implementations, the sequestration chamber 1218 is formed as a
channel within the body of a sequestration device 1202. The sequestration chamber 1218 can
be a winding channel, such as a U-shaped channel, an S-shaped channel, a helical channel, or
any other winding channel. The sequestration device 1202 can include a housing or other
containing body, and one or more channels formed therein. As shown in FIGS. 12A and
12B, the sequestration device 1202 includes a main body 1206 and a cap 1208. The main
body 1206 is formed with one or more cavities or channels, which are further formed with
one or more arms 1210 that extend from the cap 1208, and which abut the cavities or

channels in the main body 1206 to form the primary collection port and main outlet port.

[0079] FIGS. 13A-13D illustrate a blood sample optimization system 1300 in
accordance with yet other alternative implementations. The system 1300 includes a blood

sequestration device 1302 for attaching to a blood sampling device 1304, such as a
17
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Vacutainer or other bodily fluid collection and sampling device. The blood sequestration
device 1302 is configured and arranged to receive, prior to a Vacutainer container or vial
being attached to a collection needle of the blood sampling device 1304, a first aliquot or
amount of blood, and to sequester that first aliquot or amount of blood or other bodily fluid in

a sequestration channel of the blood sequestration device 1302.

[0080] The blood sequestration device 1302 includes a housing 1301 having an inlet
port 1314, a main outlet port 1312, and a sequestration channel port 1316. The inlet port
1314 can be connected to a patient needle or associated tubing. The main outlet port 1312
can be connected to a normally closed needle or device to enable connection with an
evacuated blood collection container or other collection device such as a Vacutainer™,
associated tubing, luer connectors, syringe, a Luer activated valve, or the like. The
sequestration channel port 1316 splits off from the main inlet port 1314 to a sequestration

chamber 1318.

[0081] In the implementation shown in FIGS. 13A-D, the sequestration chamber
1318 is formed as a cavity or chamber within housing 1301 or formed by walls that define
housing 1301. The sequestration chamber 1318 can be a winding channel, such as a U-
shaped channel, an S-shaped channel, a helical channel, or any other winding channel, that is
defined by the cooperation and connection of housing 1301 with cap 1307 which cap 1307
can include a protrusion 1305 that provides one or more walls or directors for the winding
channel in the sequestration chamber 1318. The protrusion 1305 from the cap 1307 can be
straight or curved, and may have various channels, apertures or grooves embedded therein,
and can extend from the cap 1307 any angle or orientation. When the cap 1307 is connected
with the housing 1301 to complete the formation of the sequestration chamber 1318, the
protrusion 1305 forms at least part of the winding channel to sequester a first aliquot or
amount of blood or other bodily fluid in a sequestration channel formed in the sequestration

chamber 1318 and by the winding channel.

[0082] The sequestration chamber 1318 includes an air permeable blood barrier 1310,
substantially as described above. Air in the sequestration chamber 1318 is displaced through
the air permeable blood barrier 1310 by an initial aliquot of blood that is provided into the

sequestration chamber 1318 by the blood pressure of the patient. Once the sequestration
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chamber 1318 is filled and the air in the sequestration chamber 1318 displaced, the blood
pressure of the patient will be insufficient to drive or provide further blood into the blood
sequestration device 1302, and in particular the outlet port 1312, until a force such as a
vacuum or other pressure, such as provided by the blood sample collection device like
Vacutainer is provided to draw out a next aliquot or amount of blood or bodily fluid. Further
blood draws through the main outlet port 1312 can be accomplished, where these samples
will be non-contaminated since any contaminants would be sequestered in the sequestration

chamber 1318 with the first aliquot of blood.

[0083] FIGS. 14A-14E illustrate yet another implementation of a blood sampling
system 1400 to sequester contaminates of an initial aliquot or sample to reduce false positives
in blood cultures or tests performed on a patient’s blood sample. The blood sampling system
1400 includes a blood sequestration device 1401 that can be connected between a blood
sample collection device 1403 and a patient needle (not shown). The blood sample
collection device 1403 can be a Vacutainer or the like. The blood sequestration device 1401
includes an inlet port 1402 that can be connected with a patient needle that is inserted into a
patient’s vascular system for access to and withdrawing of a blood sample. The inlet port
1402 may also be connected with tubing or other conduit that is in turn connected with the

patient needle.

[0084] The inlet port 1402 defines an opening into the blood sequestration device
1401, which opening can be the same cross sectional dimensions as tubing or other conduit
connected with the patient needle or the patient needle itself. For instance, the opening can
be circular with a diameter of approximately 0.045 inches, but can have a diameter of
between 0.01 inches or less to 0.2 inches or more. The blood sequestration device 1401
further includes an outlet port 1404, which defines an opening out of the blood sequestration
device 1401 and to the blood sample collection device 1403. The outlet port 1404 may also
be connected with tubing or other conduit that is in turn connected with the blood
sequestration device 1403. The outlet port 1404 can further include a connector device such
as a threaded cap, a Luer connector (male or female), a non threaded interference or glue

joint fitting for attachment of various devices including but not limited to tubing, or the like.
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[0085] The blood sequestration device 1401 further includes a sampling channel 1406
between the inlet port 1402 and the outlet port 1404, and which functions as a blood sample
pathway once a first aliquot of blood has been sequestered. The sampling channel 1406 can
be any sized, shaped or configured channel, or conduit. In some implementations, the
sampling channel 1406 has a substantially similar cross sectional area as the opening of the
inlet port 1402. In other implementations, the sampling channel 1406 can gradually widen

from the inlet port 1402 to the outlet port 1404.

[0086] The blood sequestration device 1401 further includes a sequestration chamber
1408 that is connected to and split off or diverted from the sampling channel 1406 at any
point between the inlet port 1402 and the outlet port 1404, but preferably from a proximal
end of the sampling channel 1406 near the inlet port 1402. The sequestration chamber 1408
is at first maintained at atmospheric pressure, and includes an air outlet 1412 at or near a
distal end of the sequestration chamber 1408 opposite the diversion point from the sampling
channel 1406. The air outlet 1412 includes an air permeable blood barrier 1412. As shown
in FIG. 14B, the air permeable blood barrier 1412 can be overlaid with a protective cover
1416. The protective cover 1416 can be sized and configured to inhibit a user from touching
the air permeable blood barrier 1412 with their finger or other external implement, while still
allowing air to exit the air permeable blood barrier 1412 as the air is displaced from the
sequestration chamber 1408 by blood being forced into the sequestration chamber 1408 by a
patient’s own blood pressure. In addition the protective cover 1416 can be constructed to
inhibit or prevent accidental exposure of the air permeable blood barrier to environmental
fluids or splashes. This can be accomplished in a variety of mechanical ways including but

not limited to the addition of a hydrophobic membrane to the protective cover.

[0087] As shown in FIGS. 14C and 14D, the sampling channel 1406 can be
cylindrical or frusto-conical in shape, going from a smaller diameter to a larger diameter, to
minimize a potential to lyse red blood cells. Likewise, the sampling channel 1406 1s formed
with a minimal amount of or no sharp turns or edges, which can also lyse red blood cells.
The sampling channel 1406 splits off to the sequestration chamber 1408 near the inlet port
1402 via a diversion pathway 1409. The diversion pathway 1409 can have any cross-
sectional shape or size, but is preferably similar to the cross-sectional shape of at least part of

the inlet port 1402.
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[0088] In some implementations, the sampling channel 1406 and the sequestration
chamber 1408 are formed by grooves, channels, locks or other pathways formed in housing
1414. The housing 1414 can be made of plastic, metal or other rigid or semi-rigid material.
The housing 1414 can have a bottom member that sealably mates with a top member. One or
both of the bottom member and the top member can include the sampling channel 1406 and
the sequestration chamber 1408, as well as the diversion pathway 1409, the inlet port 1402,
and the outlet port 1404. In some other implementations, one or more of the diversion
pathway 1409, the inlet port 1402, and/or the outlet port 1404 can be at least partially formed
by a cap member that is connected to either end of the housing 1414. In some
implementations, the top member and the bottom member, as well as the cap member(s), can
be coupled together by laser welding, heat sealing, gluing, snapping, screwing, bolting, or the
like. In other implementations, some or all of the interior surface of the diversion pathway
1409 and/or sequestration chamber 1408 can be coated or loaded with an agent or substance,
such as a decontaminate, solidifying agent, or the like. For instance, a solidifying agent can
be provided at the diversion pathway 1409 such that when the sequestration chamber 1408 is
filled and the initial aliquot of blood backs up to the diversion pathway 1409, that last
amount of sequestered blood could solidify, creating a barrier between the sequestration

chamber 1408 and the sampling channel 1406.

[0089] FIGS. 15A-15G illustrate a blood sequestration device 1500. The blood
sequestration device 1500 can be connected to a normally closed needle or device to enable
connection with an evacuated blood collection container or other collection device such as a

Vacutainer™, associated tubing, luer connectors, syringe, a Luer activated valve, or the like.

[0090] The blood sequestration device 1500 includes an inlet port 1502 that can be
connected with a patient needle that is inserted into a patient’s vascular system for access to
and withdrawing of a blood sample. The inlet port 1502 may also be connected with tubing
or other conduit that is in turn connected with the patient needle. The inlet port 1502 defines
an opening into the blood sequestration device 1500, which opening may be the same cross
sectional dimensions as tubing or other conduit connected with the patient needle or the
patient needle itself. For instance, the opening can be circular with a diameter of
approximately 0.045 inches, but can have a diameter of between 0.01 inches or less to 0.2

inches or more.
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[0091] The inlet port 1502 can also include a sealing or fluid-tight connector or
connection, such as threading or Luer fitting, or the like. In some implementations, tubing or
other conduit associated with the patient needle can be integral with the inlet port 1502, such
as by co-molding, gluing, laser weld, or thermally bonding the parts together. In this manner,
the blood sequestration device 1500 can be fabricated and sold with the patient needle as a
single unit, eliminating the need for connecting the patient needle to the blood sequestration

device 1500 at the time of blood draw or sampling.

[0092] The blood sequestration device 1500 further includes an outlet port 1504,
which defines an opening out of the blood sequestration device 1500 and to the blood sample
collection device. The outlet port 1504 may also be connected with tubing or other conduit
that is in turn connected with the blood sequestration device, and may also include a sealing
or fluid-tight connector or connection, such as threading or Luer fitting, or the like.
Accordingly, as discussed above, the blood sequestration device 1500 can be fabricated and
sold with the patient needle and/or tubing and the blood sample collection device as a single
unit, eliminating the need for connecting the patient needle and the blood sample collection

device to the blood sequestration device 1500 at the time of blood draw or sampling.

[0093] The blood sequestration device 1500 further includes a sampling channel 1506
between the inlet port 1502 and the outlet port 1504, and which functions as a blood sample
pathway once a first aliquot of blood has been sequestered. The sampling channel 1506 can
be any sized, shaped or configured channel or conduit. In some implementations, the
sampling channel 1506 has a substantially similar cross sectional area as the opening of the
inlet port 1502. In other implementations, the sampling channel 1506 can gradually widen

from the inlet port 1502 to the outlet port 1504.

[0094] The blood sequestration device 1500 further includes a sequestration chamber
1508 that is connected to and split off or diverted from the sampling channel 1506 at any
point between the inlet port 1502 and the outlet port 1504, but preferably from a proximal
end of the sampling channel 1506 near the inlet port 1502. In some implementations, the
diversion includes a Y-shaped junction. The sequestration chamber 1508 is preferably
maintained at atmospheric pressure, and includes a vent 1510 at or near a distal end of the

sequestration chamber 1508. The vent 1510 includes an air permeable blood barrier 1512.
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FIG. 15C illustrates the blood sequestration device 1500 with the sequestration chamber

1508 filled with a first aliquot or sample of blood from the patient.

[0095] The air permeable blood barrier 1512 can be covered with a protective cover
1516. The protective cover 1516 can be sized and configured to inhibit a user from touching
the air permeable blood barrier 1512 with their finger or other external implement, while still
allowing air to exit the air permeable blood barrier 1512 as the air is displaced from the
sequestration chamber 1508 by blood being forced into the sequestration chamber 1508 by a
patient’s own blood pressure. The protective cover 1516 can be constructed to inhibit or
prevent accidental exposure of the filter to environmental fluids or splashes. This can be
accomplished in a variety of mechanical ways including but not limited to the addition of a

hydrophobic membrane to the protective cover.

[0096] FIG. 15B is a perspective view of the blood sequestration device 1500 from
the outlet port 1504 and top side of a housing 1501 of the blood sequestration device 1500
that includes the vent 1510, and illustrating an initial aliquot of blood filling sequestration
chamber 1508 while the sampling channel 1506 is empty, before a sample collection device
is activated. FIG. 15G is a perspective view of the blood sequestration device 1500 from the
outlet port 1504 and bottom side of the housing 1501 of the blood sequestration device 1500,
and illustrating the initial aliquot of blood filling sequestration chamber 1508 while the
sampling channel 1506 is empty, before the sample collection device is activated. FIG. 15C
is another perspective view of the blood sequestration device 1500 from the inlet port 1502
and top side of a housing 1501 of the blood sequestration device 1500 that includes the vent
1510, and illustrating blood now being drawn through sampling channel 1506 while the

sequestered blood remains substantially in the sequestration chamber 1508.

[0097] FIG. 15D is a cross section of the blood sequestration device 1500 in
accordance with some implementations, showing the housing 1501 that defines the sampling
channel 1506 and the sequestration chamber 1508. FIGS. 15E and 15F illustrate various
form factors of a housing for a blood sequestration device, in accordance with one or more

implementations described herein.

[0098] The sequestration chamber 1508 can have a larger cross-sectional area than

the sampling channel 1506, and the cross-sectional area and length can be configured for a
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predetermined or specific volume of blood to be sequestered or locked. The sampling
channel 1506 can be sized to be compatible with tubing for either or both of the patient

needle tubing or the blood collection device tubing.

[0099] The housing 1501 can be formed of multiple parts or a single, unitary part. In
some implementations, and as illustrated in FIG. 15D, the housing 1501 includes a top
member 1520 and a bottom member 1522 that are mated together, one or both of which
having grooves, channels, locks, conduits or other pathways pre-formed therein, such as by
an injection molding process or by etching, cutting, drilling, etc. The top member 1520 can
be connected with the bottom member 1522 by any mating or connection mechanism, such
as by laser welding, thermal bonding, ultrasonic welding, gluing, using screws, rivets, bolts,
or the like, or by other mating mechanisms such as latches, grooves, tongues, pins, flanges,

or the like.

[00100] In some implementations, such as shown in FIG. 15D, the top member 1520
can include the grooves, channels, locks, conduits or other pathways, while the bottom
member 1522 can include a protrusion 1524 that is sized and adapted to fit into at least one of
the grooves, channels, locks or other pathways of the top member 1520. The protrusion 1524
can provide a surface feature, such as a partial groove or channel, for instance, to complete
the formation of either the sampling channel 1506 and/or the sequestration chamber 1508. In
some implementations, the protrusion 1524 can be formed with one or more angled sides or
surfaces for a tighter fit within the corresponding groove, channel, lock or other pathway. In
yet other implementations, both the top member 1520 and the bottom member can include

grooves, channels, locks or other pathways, as well as one or more protrusions 1524.

[00101] In some implementations, the sampling channel 1506 and the sequestration
chamber 1508 are formed by grooves, channels, locks or other pathways formed in housing
1501. The housing 1501 can be made of any suitable material, including rubber, plastic,
metal or other material. The housing 1501 can be formed of a clear or translucent material,
or of an opaque or non-translucent material. In other implementations, the housing 1501 can
be mostly opaque or non-translucent, while the housing surface directly adjacent to the
sampling channel 1506 and/or the sequestration chamber 1508 is clear or translucent, giving

a practitioner a visual cue or sign that the sequestration chamber 1508 is first filled to the
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extent necessary or desired, and/or then a visual cue or sign that the sequestered blood
remains sequestered while a clean sample of blood is drawn through the sampling channel
1506. Other visual cues or signs of the sequestration can include, without limitation: the air
permeable blood barrier 1512 turning a different color upon contact, saturation, or partial
saturation with blood; a color-coded tab or indicator at any point along or adjacent to the

sequestration chamber; an audible signal; a vibratory signal; or other signal.

[00102] After a venipuncture by a patient needle of a patient (not shown), which could
gather a number of pathogens from the patient’s skin, a first amount of the patient’s blood
with those pathogens will make its way into the input port 1502 blood sequestration device
1500 and flow into the sequestration chamber 1508 by following the path of least resistance,
as the patient’s own blood pressure overcomes the atmospheric pressure in the sequestration
chamber 1508 to displace air therein through the air permeable blood barrier 1512. The
patient’s blood pressure will not be sufficient to overcome the air pressure that builds up in
the sealed sampling channel 1506. Eventually, the sequestration chamber 1508, which has a
predetermined volume, is filled with blood that displaces air through the air permeable blood
barrier 1512. Once the blood hits the air permeable blood barrier, the blood interacts with the
air permeable blood barrier 1512 material to completely or partially seal the vent 1510. A
signal or indication may be provided that the practitioner can now utilize the Vacutainer
capsule or other blood sample collection device to acquire a next amount of the patient’s
blood for sampling. The blood in the sequestration chamber 1508 is now effectively

sequestered in the sequestration chamber.

[00103] Upon filling the blood sequestration pathway 1508 but prior to use of the
Vacutainer or other blood sample collection device, the patient’s blood pressure may drive
compression of the air in the sampling channel 1506, possibly resulting in a small amount of
blood moving past the diversion point to the sequestration chamber 1508 and into the
sampling channel 1506, queuing up the uncontaminated blood to be drawn through the

sampling channel 1506.

[00104] FIGS. 16-19 illustrate yet another implementation of a blood sequestration
device. FIGS. 16A-16D illustrate a blood sequestration device 1600 that can be connected

between a blood sample collection device, such as an evacuated blood collection container
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like a Vacutainer™ (not shown), and a patient needle (not shown) and/or associated tubing.
FIG. 17 illustrates a bottom member of the blood sequestration device, and FIG. 18 illustrates
a top member of the blood sequestration device, which top member and bottom member can
be mated together to form an input port, and output port, a sequestration chamber and a
sampling channel, as explained more fully below. FIGS. 19A and B show the top member
and bottom member mated together. It should be understood that FIGS. 16-19 illustrate one
exemplary manner of constructing a blood sequestration device as described herein, and

other forms of construction are possible.

[00105] Referring to FIGS. 16A — D, the blood sequestration device 1600 includes an
inlet port 1602 that can be connected with a patient needle that is inserted into a patient’s
vascular system for access to and withdrawing of a blood sample. The inlet port 1602 may
also be connected with tubing or other conduit that is in turn connected with the patient
needle. The inlet port 1602 defines an opening into the blood sequestration device 1600,
which opening can be the same cross sectional dimensions as tubing or other conduit
connected with the patient needle or the patient needle itself. For instance, the opening can
be circular with a diameter of approximately 0.045 inches, but can have a diameter of

between 0.01 inches or less to 0.2 inches or more.

[00106] The inlet port 1602 can also include a sealing or fluid-tight connector or
connection, such as threading or Luer fitting, or the like. In some implementations, tubing or
other conduit associated with the patient needle can be integral with the inlet port 1602, such
as by co-molding, gluing, laser weld, or thermally bonding the parts together. In this manner,
the blood sequestration device 1600 can be fabricated and sold with the patient needle and/or
tubing as a single unit, eliminating the need for connecting the patient needle to the blood

sequestration device 1600 at the time of blood draw or sampling.

[00107] The blood sequestration device 1600 further includes an outlet port 1604,
which defines an opening out of the blood sequestration device 1600 and to the blood sample
collection device. The outlet port 1604 may also be connected with tubing or other conduit
that is in turn connected with the blood sequestration device, and may also include a sealing
or fluid-tight connector or connection, such as threading or Luer fitting, or the like.

Accordingly, as discussed above, the blood sequestration device 1600 can be fabricated and
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sold with the patient needle and/or tubing and the blood sample collection device as a single
unit, eliminating the need for connecting the patient needle and the blood sample collection

device to the blood sequestration device 1600 at the time of blood draw or sampling.

[00108] The blood sequestration device 1600 further includes a sampling channel 1606
between the inlet port 1602 and the outlet port 1604, and a sequestration chamber 1608 that
is connected to and split off or diverted from the sampling channel 1606 at any point between
the inlet port 1602 and the outlet port 1604. The sampling channel 1606 functions as a blood
sampling pathway once a first aliquot of blood has been sequestered in the sequestration
chamber 1608. The sampling channel 1606 can be any sized, shaped or configured channel,
or conduit. In some implementations, the sampling channel 1606 has a substantially similar
cross sectional area as the opening of the inlet port 1602. In other implementations, the
sampling channel 1606 can gradually widen from the inlet port 1602 to the outlet port 1604.
The sequestration chamber 1608 may have a larger cross section to form a big reservoir
toward the sequestration channel path so that the blood will want to enter the reservoir first
versus entering a smaller diameter on the sampling channel 1606, as is shown more fully in

FIGS. 17 and 19.

[00109] In some exemplary implementations, the diversion between the sampling
channel 1606 and the sequestration chamber 1608 is by diverter junction 1607. Diverter
junction 1607 may be a substantially Y-shaped, T-shaped, or U-shaped. In some preferred
exemplary implementations, and as shown in FIG. 17A — 17B, the diverter junction 1607 is
configured such that the flow out of the inlet port 1602 is preferentially directed toward the
sequestration chamber 1608. The sequestration chamber 1608 may also include or form a
curve or ramp to direct the initial blood flow toward and into the sequestration chamber

1608.

[00110] The sequestration chamber 1608 is preferably maintained at atmospheric
pressure, and includes a vent 1610 at or near a distal end of the sequestration chamber 1608.

The vent 1610 may include an air permeable blood barrier 1612 as described above.

[00111] The blood sequestration device 1600 can include a housing 1601 that can be
formed of multiple parts or a single, unitary part. In some implementations, and as illustrated

in FIGS. 17A — 17E and FIGS. 18A — 18F, the housing 1601 includes a top member 1620
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and a bottom member 1622 that are mated together. The blood sequestration device 1600
can also include a gasket or other sealing member (not shown) so that when the top member
1620 is mechanically attached with the bottom member 1622, the interface between the two
is sealed by the gasket or sealing member. The FIGS. 17A — 17E illustrate a bottom member
1622 of a housing for a blood sequestration device 1600. The bottom member 1622 can
include grooves, channels, locks, conduits or other pathways pre-formed therein, such as by
an injection molding process or by etching, cutting, drilling, etc., to form the sampling

channel 1606, the sequestration chamber 1608, and diverter junction 1607.

[00112] The sequestration chamber 1608 may have a larger cross section than the
sampling channel 1606 so that the blood will preferentially move into the sequestration

chamber first versus entering a smaller diameter on the sampling channel 1606.

[00113] FIGS. 18A — 18F illustrate the top member 1620, which can be connected
with the bottom member 1622 by any mating or connection mechanism, such as by laser
welding, thermal bonding, gluing, using screws, rivets, bolts, or the like, or by other mating
mechanisms such as latches, grooves, tongues, pins, flanges, or the like. The top member
1620 can include some or all of the grooves, channels, locks, conduits or other pathways to
form the sampling channel 1606, the sequestration chamber 1608, and the diverter junction
1607. In yet other implementations, both the top member 1620 and the bottom member 1622

can include the grooves, channels, locks or other pathways.

[00114] In some implementations, the sampling channel 1606 and the sequestration
chamber 1608 are formed by grooves, channels, locks or other pathways formed in housing
1601. The housing 1601 can be made of rubber, plastic, metal or any other suitable material.
The housing 1601 can be formed of a clear or translucent material, or of an opaque or non-
translucent material. In other implementations, the housing 1601 can be mostly opaque or
non-translucent, while the housing surface directly adjacent to the sampling channel 1606
and/or the sequestration chamber 1608 may be clear or translucent, giving a practitioner a
visual cue or sign that the sequestration chamber 1608 is first filled to the extent necessary or
desired, and/or then a visual cue or sign that the sequestered blood remains sequestered while
a clean sample of blood is drawn through the sampling channel 1606. Other visual cues or

signs of the sequestration can include, without limitation: the air permeable blood barrier
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1612 turning a different color upon contact, saturation, or partial saturation with blood; a
color-coded tab or indicator at any point along or adjacent to the sequestration chamber; an

audible signal; a vibratory signal; or other signal.

[00115] As shown in FIGS. 18A — 18F, the air permeable blood barrier 1612 can be
covered with, or surrounded by, a protective member 1616. The protective member 1616 can
be sized and configured to inhibit a user from touching the air permeable blood barrier 1612
with their finger or other external implement, while still allowing air to exit the air permeable
blood barrier 1612 as the air is displaced from the sequestration chamber 1608. In some
implementations, the protective member 1616 includes a protrusion that extends up from a
top surface of the top member 1620 and around the air permeable blood barrier 1612. The
protective cover 1616 can be constructed to inhibit or prevent accidental exposure of the
filter to environmental fluids or splashes. This can be accomplished in a variety of
mechanical ways including but not limited to the addition of a hydrophobic membrane to the

protective cover.

[00116] In use, the blood sequestration device 1600 includes a sampling channel 1606
and a sequestration chamber 1608. Both pathways are initially air-filled at atmospheric
pressure, but the sampling channel 1606 is directed to an output port 1604 that will be
initially sealed by a Vacutainer or other such sealed blood sampling device, and the
sequestration chamber 1608 terminates at a vent 1610 to atmosphere that includes an air

permeable blood barrier 1612.

[00117] After a venipuncture by a patient needle of a patient (not shown), which could
gather a number of pathogens from the patient’s skin, a first amount of the patient’s blood
with those pathogens will pass through input port 1602 of blood sequestration device 1600.
This initial volume of potentially contaminated blood will preferentially flow into the
sequestration chamber 1608 by finding the path of least resistance. The patient’s own blood
pressure overcomes the atmospheric pressure in the vented sequestration chamber 1608 to
displace air therein through the air permeable blood barrier 1612, but is not sufficient to
overcome the air pressure that builds up in the sealed sampling channel 1606. In various

exemplary embodiments, the sequestration chamber 1608 and sampling channel 1606 can be
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configured such that the force generated by the patient’s blood pressure is sufficient to

overcome any effect of gravity, regardless of the blood sequestration device’s orientation.

[00118] Eventually, the sequestration chamber 1608 fills with blood that displaces air
through the air permeable blood barrier 1612. Once the blood contacts the air permeable
blood barrier, the blood interacts with the air permeable blood barrier 1612 material to
completely or partially seal the vent 1610. A signal or indication may be provided that the

practitioner can now utilize the Vacutainer or other blood sampling device.

[00119] Upon filling the blood sequestration pathway 1608 but prior to use of the
Vacutainer or other blood sample collection device, the patient’s blood pressure may drive
compression of the air in the sampling channel 1606, possibly resulting in a small amount of
blood moving past the diversion point into the sampling channel 1606, queuing up the

uncontaminated blood to be drawn through the sampling channel 1606.

[00120] FIG. 19A is a side view, and FIG. 19B is a cross-sectional view, of the blood
sequestration device 1600, illustrating the top member 1620 mated with the bottom member

1622.

[00121] FIG. 20 shows a blood sample optimization system 2000 that includes a
patient needle 2002 for vascular access to a patient’s bloodstream, a blood sample collection
device 2004 to facilitate the collecting of one or more blood samples, and a conduit 2006
providing a fluid connection between the patient needle 2002 and the blood sample collection
device 2004. In some implementations, the blood sample collection device 2004 includes a
protective shield that includes a sealed collection needle on which a sealed vacuum-loaded
container is placed, which, once pierced by the collection needle, draws in a blood sample

under vacuum pressure or force through the conduit 2006 from the patient needle 2002.

[00122] The blood sample optimization system 2000 further includes a blood
sequestration device 2008, located at any point on the conduit 2006 between the patient

needle 2002 and the blood sample collection device 2004 as described herein.

[00123] FIG. 21 illustrates a non-vented blood sequestration device 2100 using a

wicking material chamber. The blood sequestration device 2100 includes a housing 2101
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that has a sampling channel 2104 that is at least partially surrounded or abutted by a
sequestration chamber 2102 that is filled with a wicking material. An initial aliquot of blood
is drawn in from the patient needle into the sampling channel 2104 where it is immediately
wicked into the wicking material of the sequestration chamber 2102. The wicking material
and/or sequestration chamber 2102 is sized and adapted to receive and hold a predetermined
amount of blood, such that follow-on or later blood draws pass by the wicking material and
flow straight through the sampling channel 2104 to a sampling device such as a Vacutainer.
The wicking material can include a substance such as a solidifier, a decontaminate, or other

additive.

[00124] As described herein, an air permeable blood barrier may be created using a
wide variety of different structures and materials. As shown in FIGS. 22A and B, an air
permeable blood barrier 2202 of a blood sequestration device 2200 can include a polymer
bead matrix 2204, in which at least some beads are treated to make them hydrophilic. The
air permeable blood barrier 2202 further includes a self-sealing material 2206, such as
carboxymethyl cellulose (CMC) or cellulose gum, or other sealing material. The air
permeable blood barrier 2202 can further include voids 2208 that permit air flow before
contact or during partial contact with a fluid such as blood. As shown in FIG. 22B, contact
with a fluid causes the self-sealing material 2206 to swell and close off the voids 2208,

occluding air flow through the voids 2208 and creating a complete or partial seal.

[00125] FIGS. 23A and B illustrate yet another implementation of a blood
sequestration device 2300, having an inlet port 2302 to connect with a patient needle, an
outlet port 2304 to connect with a blood sample collection device, a sequestration chamber
2306, and a sampling channel 2308 that bypasses the sequestration chamber 2306 once the
sequestration chamber is filled to an initial aliquot of potentially contaminated blood to be
sequestered. The sequestration chamber 2306 includes a hydrophobic plug 2312 at a distal
end of the sequestration chamber 2306 that is farthest from the inlet port 2302. A vacuum or
other drawing force applied from the outlet port 2304, such as from a Vacutainer or the like,
draws in blood into the inlet port 2302 and directly into the sequestration chamber 2306,
where the initial aliquot of blood will contact the hydrophobic plug 2312 and cause the initial
aliquot of blood to back up into the sequestration chamber 2306 and be sequestered there. A

small amount of blood may make its way into the sampling channel 2308, which is initially
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closed off by valve 2308. Upon release of the valve 2308, and under further force of the
vacuum or other force, follow-on amounts of blood will flow into inlet port 2302, bypass the
sequestration chamber 2306, and flow into and through sampling channel 2308 toward the

outlet port 2304 and to the collection device.

[00126] The sampling channel 2308 can have any suitable geometry and can be
formed of plastic tubing or any other suitable material. Valve 2308 can be a clip or other
enclosing device to pinch, shunt, bend or otherwise close off the sampling channel before the

initial aliquot of blood is sequestered in the sequestration chamber 2306.

[00127] Although a variety of embodiments have been described in detail above, other
modifications are possible. Other embodiments may be within the scope of the following

claims.
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CLAIMS

1. A blood sequestration device for sequestering blood conveyed from a
patient, the blood sequestration device comprising;

an inlet port for receiving the blood conveyed from the patient;

an outlet port;

a sequestration chamber having a vent that includes an air permeable blood
barrier; and

a sampling channel having a distal end connected with the outlet port;

a junction connected between the inlet port, the sequestration chamber and the
sampling channel, the junction being sized and configured such that a first portion of blood
conveyed from the patient flows into the sequestration chamber to displace air therein
through the air permeable blood barrier and to be sequestered in the sequestration chamber,
and such that a second portion of blood is allowed to bypass the sequestration chamber and
the first portion of blood sequestered therein to be directed into the sampling channel toward

the outlet port.

2. The blood sequestration device in accordance with claim 1, wherein
the air permeable blood barrier includes an air permeable material that at least partially seals

upon contact with blood.

3. The blood sequestration device in accordance with claim 1, further
comprising a housing that defines at least a part of each of the inlet port, the outlet port, the

sequestration chamber, and the sampling channel.

4, The blood sequestration device in accordance with claim 3, wherein

the sequestration chamber includes a sequestration channel defined in the housing.

5. The blood sequestration device in accordance with claim 2, wherein
the housing comprises a bottom member mated with a top member, each of the bottom
member and the top member defining a part of each of the inlet port, the outlet port, the

sequestration chamber, and the sampling channel.
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6. A blood sequestration device connected with a blood sampling
pathway having a patient needle or catheter and a sample collection device, the blood
sequestration device comprising:

an inlet port connected with the patient needle or catheter;

an outlet port connected with the sample collection device;

a sequestration chamber having a vent that includes an air permeable blood
barrier; and

and a sampling channel having a distal end connected with the outlet port;

each of the sequestration chamber and the sampling channel being connected
with the inlet port via a junction that is sized and configured such that a first portion of blood
flows into the sequestration chamber to displace air therein through the air permeable blood
barrier and to be sequestered in the sequestration chamber, and a second portion of blood is
allowed to bypass the sequestration chamber and the first portion of blood sequestered
therein to be directed into the sampling channel toward the outlet port and the sample

collection device.

7. The blood sequestration device in accordance with claim 6, further
comprising a housing that at least partially houses and defines the inlet port, the outlet port,

the sequestration chamber, and the sampling channel.

8. The blood sequestration device in accordance with claim 6, wherein
the inlet port is connected with the patient needle or catheter via a first portion of the blood

sampling pathway.

9. The blood sequestration device in accordance with claim 6, wherein
the outlet port is connected with the sample collection device via a second portion of the

blood sampling pathway.

10. The blood sequestration device in accordance with claim 6, wherein
the air permeable blood barrier includes an air permeable material that at least partially seals
upon contact with blood.
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11. The blood sequestration device in accordance with claim 7, wherein

the sequestration chamber includes a sequestration channel defined in the housing.

12. The blood sequestration device in accordance with claim 11, wherein
the sequestration channel has a proximal end connected with the inlet port, and a distal end

having the vent comprising an air permeable blood barrier.

13. A bodily fluid sequestration device comprising;

an inlet port;

an outlet port connected with the inlet port;

a sequestration chamber connected with the inlet port via a junction, the
sequestration chamber having a vent that includes an air permeable bodily fluid barrier that at
least partially seals upon contact with bodily fluid; and

a housing that houses and defines the inlet port, the outlet port, and the
sequestration chamber, the sequestration chamber and the junction configured to direct a first
portion of bodily fluid from the inlet port into the sequestration chamber toward the air
permeable bodily fluid barrier and to displace air in the sequestration chamber;

whereupon at least partially sealing of the air permeable blood barrier enables
sequestration of the first portion of bodily fluid in the sequestration chamber, and enables a
second portion of bodily fluid from the inlet port to bypass the sequestration chamber via the

junction and the first portion of bodily fluid, toward the outlet port.

14. The bodily fluid sequestration device in accordance with claim 13,
wherein the air permeable bodily fluid barrier includes an air permeable material that seals

upon contact with the bodily fluids.

15. The bodily fluid sequestration device in accordance with claim 13,

wherein the sequestration chamber includes a sequestration channel defined in the housing.
16.  The bodily fluid sequestration device in accordance with claim 13,

further comprising a sampling pathway connected with the inlet port, wherein the sampling
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pathway conveys the second portion of bodily fluid from the inlet port to the outlet port via

the junction.

17. The bodily fluid sequestration device in accordance with claim 13,
wherein the housing comprises a bottom member mated with a top member, each of the
bottom member and the top member defining a part of each of the inlet port, the outlet port,

and the sequestration chamber.

18. The bodily fluid sequestration device in accordance with claim 13,
further comprising a sampling channel having a proximal end connected with the inlet port

via the junction.

19. The blood sequestration device in accordance with claim 18, wherein
the housing comprises a bottom member mated with a top member, each of the bottom
member and the top member defining a part of each of the inlet port, the outlet port, the

sequestration chamber, and the sampling channel.

20. A blood sequestration system comprising;
a blood sampling pathway having a patient catheter and a sample collection
device; and
a blood sequestration device connected on the blood sampling pathway, the
blood sequestration device comprising:
an inlet port connected with the patient catheter;
an outlet port connected with the sample collection device;
a sequestration chamber having a vent that includes an air permeable
blood barrier; and
and a sampling channel having a distal end connected with the outlet
port;
each of the sequestration chamber and the sampling channel being
connected with the inlet port via a junction that is sized and configured such that a first
portion of blood flows into the sequestration chamber to displace air therein through the air
permeable blood barrier and to be sequestered in the sequestration chamber, and a second
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portion of blood is allowed to bypass the sequestration chamber and the first portion of blood
sequestered therein to be directed into the sampling channel toward the outlet port and the

sample collection device.

21. The blood sequestration system in accordance with claim 20, further
comprising a housing that houses and defines the inlet port, the outlet port, the sequestration

chamber, and the sampling channel.

22. The blood sequestration system in accordance with claim 20, wherein
the inlet port is connected with the patient catheter via a first portion of the blood sampling

pathway.

23. The blood sequestration system in accordance with claim 20, wherein
the outlet port is connected with the sample collection device via a second portion of the

blood sampling pathway.
24, The blood sequestration system in accordance with claim 20, wherein
the air permeable blood barrier includes an air permeable material that seals at least partially

upon contact with blood.

25.  The blood sequestration system in accordance with claim 24, wherein

the sequestration chamber includes a sequestration channel defined in the housing.

26. The blood sequestration device in accordance with claim 25, wherein
the sequestration channel has a proximal end connected with the inlet port, and a distal end

having the vent comprising an air permeable blood barrier.
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ABSTRACT

Blood sample optimization systems and methods are described that reduce or
eliminate contaminates in collected blood samples, which in turn reduces or eliminates false
positive readings in blood cultures or other testing of collected blood samples. A blood
sample optimization system can include a blood sequestration device located between a
patient needle and a sample needle. The blood sequestration device can include a
sequestration chamber for sequestering an initial, potentially contaminated aliquot of blood,
and may further include a sampling channel that bypasses the sequestration chamber to
convey likely uncontaminated blood between the patient needle and the sample needle after

the initial aliquot of blood is sequestered in the sequestration chamber.
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Clinician places a needle into the patient's vein

h 4

Blood then flows into a chamber pushing the air in the
chamber out of the chamber through a filter the volume of
blood in this chamber can be 1 to 5 cc. '

h 4

When the blood comes into contact with the filter, the
filter is then closed, and the air no longer flow out or in

A

Clinician is provided an indictor or can see the full chamber,
to indicate the blood collection tube can be attached

h 4

Once the blood collection tube is removed, the self sealing
membrane closes the sample needle

Additional blood collection tubes may be attached

Once samples have been taken, the device is removed from
the patient and discarded.
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. Attorney Docket Number | KURIN2CON3
Application Data Sheet 37 CFR 1.76

Application Number

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND

Title of Invention METHOD

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

o Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| El Bobby F Rogers | El
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City ‘ San Diego State/Province | [CA Country of Residencd | s

Mailing Address of Inventor:

Address 1 0755 Scripps Poway, Parkway No. 257

Address 2

City | Fan Diego I State/Province ‘ |CA

Postal Code | [p2131 | Countryi | s

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| El Gino | Kang | El
Residence Information (Select One) (® US Residency Non US Residency Active US Military Service

City ‘ lrvine State/Province | [CA Country of Residencd | s

Mailing Address of Inventor:

Address 1 0755 Scripps Poway, Parkway No. 257

Address 2

City | Fan Diego | State/Province ‘ ICA

Postal Code ‘ |92131 | Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [+]| Jotn | Detloff | ]
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service
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Attorney Docket Number | KURIN2CON3

Application Data Sheet 37 CFR 1.76

Application Number

. . BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND
Title of Invention METHOD

City | Ban Diego State/Province | [CA Country of Residencd | Us

Mailing Address of Inventor:

Address 1 0755 Scripps Poway, Parkway No. 257

Address 2

City | Fan Diego | State/Province ‘ |CA

Postal Code ‘ |92131 | Country i | |US

All Inventors Must Be Listed - Additional Inventor Information blocks may be vy

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 58174

Email Address | Add Email | |Remove Email

Application Information:

Title of the Invention EIE(\)I%I)E?AI:ID METHOD

Attorney Docket Number| KURIN2CON3 Small Entity Status Claimed [X]

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111{c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “'Domestic Benefit/Naticnal Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country N

filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

EFS Web 2213

Page 94 of 1255



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

KURIN2CON3

Application Number

Title of Invention

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND
METHOD

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Reprasentative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing.

Please Select One:

e Customer Number

U8 Patent Practitioner

(O Limited Recognition (37 CFR 11.9)

Customer Number

158174

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~| 15994559 2018-05-31
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15994559 ’Continuation of ~[ 115140448 |2016—04—27 10010282 |2018-07—03
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15140448 [Claims benefit of provisional ~| 62318194 2016-04-04
Prior Application Status | [Expired ~
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15140448

4

[Claims benefit of provisional

62238636

P015-10-07

Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15140448

[Claims benefit of provisional -

62196797

P015-07-24
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L Attorney Docket Number | KURIN2CON3
Application Data Sheet 37 CFR 1.76

Application Number

. . BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND
Title of Invention METHOD

Additional Domestic Benefit/National Stage Data may be generated within this form 2
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date {(YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76

Application Number

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND

Title of Invention METHOD

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of autharization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1.

B. Search Results from U.S. Application tc EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Application Number

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND

Title of Invention METHOD

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.8.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Kurin, Inc.

Mailing Address Information For Applicant:

Address 1 0755 Scripps Poway Parkway, No. 257

Address 2

City San Diego State/Province CA
Country | s Postal Code 92131
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND

Title of Invention METHOD

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province

Countryi I Postal Code

Phone Number | Fax Number

Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by ad

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or mare joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |JSN/ Date (YYYY-MM-DD)| [2018-12-03
First Name | [James Last Name | Nolan Registration Number | (53393
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | KURIN2CON3
Application Number

Application Data Sheet 37 CFR 1.76

. . BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND
Title of Invention METHOD

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is used by the U.5. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this systemn of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request invclving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 US.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2604 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 34472416
Application Number: 16208559
International Application Number:
Confirmation Number: 1020

Title of Invention:

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name:

Bobby E. Rogers

Customer Number:

158174

Filer:

James Scott Nolan

Filer Authorized By:

Attorney Docket Number: KURIN2CON3
Receipt Date: 04-DEC-2018
Filing Date:
Time Stamp: 00:49:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/208,559 12/04/2018 1629 0.00 KURIN2CON3 26 4
CONFIRMATION NO. 1020
158174 FILING RECEIPT

P.0. Box 371710 LR

San Diego, CA 92137
Date Mailed: 12/28/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Bobby E. Rogers, San Diego, CA;
Gino Kang, Irvine, CA;
John Detloff, San Diego, CA;
Applicant(s)
Kurin, Inc., San Diego, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/994,559 05/31/2018 PAT 10143412
which is a CON of 15/140,448 04/27/2016 PAT 10010282
which claims benefit of 62/318,194 04/04/2016
and claims benefit of 62/238,636 10/07/2015
and claims benefit of 62/196,797 07/24/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim fo
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/21/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/208,559

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION
DEVICE AND METHOD

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
16/208,559 12/04/2018 Bobby E. Rogers KURIN2CON3
CONFIRMATION NO. 1020
158174 FORMALITIES LETTER
Kurin, Inc.

0. Bow 371710 O

San Diego, CA 92137 0000
Date Mailed: 12/28/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.

+ The application search fee must be submitted.

+ The application examination fee must be submitted.

« Additional claim fees of $ 530 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

« $ 75 basic filing fee.

+$ 80 surcharge.

+ $ 330 search fee.

+ $ 380 examination fee.

+ $ 230 for 1 independent claims over 3.

+ $ 300 for 6 total claims over 20.
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+ $( 0) previous unapplied payment amount.
+$ 1395 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Bobby E. Rogers
Gino Kang
John Detloff

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/lphan/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/208,559
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
) N/A N/A N/A 330 N/A
EXAMINATION FEE
A or N/A N/A N/A 380 N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) 26 minus 20 = 6 50 - 300 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 230 = 230
It the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1315 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE() FEE($)
E AMENDMENT PAID FOR
L Total * inus | ** =
= (37 CF?R ?JS(i)) M = OR =
a Independent Minus b =
E (37 CFR 1.16(h)) = OR =
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
19} Total . Minus | ** = =
= (a7 CF(F)z ?.160)) OR -
[m]
Independent Minus ** = - —
Lzu (37 CFR 1.16(h)) = OR =
<§: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

Page 111 of 1255




To: docketing@intelligentclicks.net,jsnolan1@hotmail.com,eofficeaction@appcoll.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 158174

Dec 29, 2018 06:49:01 AM
Dear PAIR Customer:

Kurin, Inc.

P.O. Box 371710
San Diego, CA 92137
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 158174 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16208559 APP.FILE.REC  12/28/2018 KURIN2CON3

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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To: docketing@intelligentclicks.net,jsnolan1@hotmail.com,eofficeaction@appcoll.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 158174

Dec 31, 2018 03:27:40 AM
Dear PAIR Customer:

Kurin, Inc.

P.O. Box 371710
San Diego, CA 92137
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 158174 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16208559 NTC.MISS.PRT  12/28/2018 KURIN2CON3

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.0.BOX 1450 U.S. POSTAGE PAID
_ POSTEDIGITAL
ALEXANDRIA VA 22313-1451 NN
Kurin, Inc.

P.O. Box 371710
San Diego, CA 92137

Courtesy Reminder for
Application Serial No: 16/208,559

Attorney Docket No: KURIN2CON3
Customer Number: 158174
Date of Electronic Notification: 12/31/2018

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
docketing@intelligentclicks.net
jsnolani@hotmail.com
eofficeaction@appcoll.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Application No. 16/208,559 Attorney Docket No.: KURIN2CON3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Bobby E. Rogers Group Art Unit: 1629
Application Serial No.: 16/208,559 Examiner: Not Yet Assigned
Filed: June 16, 2016 Conf. No.: 1020

Title: BLOOD SAMPLE
OPTIMIZATION SYSTEM AND BLOOD
CONTAMINANT SEQUESTRATION
DEVICE AND METHOD

RESPONSE TO NOTICE TO FILE MISSING PARTS

Mail Stop

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

This Response is filed in response to the Notice to File Missing Parts dated
December 28, 2018, the Notice indicates that a properly executed inventor’'s oath or
declaration has not been received in the above-referenced patent application for the
following inventors:

* Bobby E. Rogers

* Gino Kan

» John Detloff

Applicant would like to bring attention that Applicant has submitted to the USPTO
the Declarations executed by all inventors referenced above from the earlier-filed patent
application number 15/140,448 with filing date of April 27, 2016, now patented, patent
no. 10,010,282. Applicant hereby attached the acknowledgment receipt and

declarations that were submitted.
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Application No. 16/208,559 Attorney Docket No.: KURIN2CON3

Respectfully Submitted;

Dated: February 14, 2019 1JSN/
James S. Nolan
Reg. No. 53393

James S. Nolan
P.O. Box 371710

San Diego CA 92137
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Electronic Acknowledgement Receipt

EFS ID: 34472416
Application Number: 16208559
International Application Number:
Confirmation Number: 1020

Title of Invention:

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name:

Bobby E. Rogers

Customer Number:

158174

Filer:

James Scott Nolan

Filer Authorized By:

Attorney Docket Number: KURIN2CON3
Receipt Date: 04-DEC-2018
Filing Date:
Time Stamp: 00:49:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
241758
1 KURIN2CON3_Specification.pdf yes 38

773e91288395865483b6fd965ea4680007¢|
91022
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Multipart Description/PDF files in .zip description

Document Description Start End
Specification 1 32
Claims 33 37
Abstract 38 38
Warnings:
Information:
773162
2 Draw'”gs'ong black and white line KURIN2CON3_Drawings.pdf no 50
rawi ng S 39197fabSe3248ee7f3fcof1fbb0b7f6e1de9)|
65f
Warnings:
Information:
877513
3 QOath or Declaration filed KURINZCOS:'S—E;C?;M'O”—] >9 no 3
p 9b534894ef7b35e5f0746a7ab2ce45962a9(
fcb9
Warnings:
Information:
1874312
4 Application Data Sheet KURIN2CON3_ADS.pdf no 9
054ab3e036ff313ef%a842ea6084276adde3|
c59¢
Warnings:
Information:
Total Files Size (in bytes){ 3766745
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/80 (07-17)

Approved for use through 01/31/2018. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control number

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

| hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: 158174
OR

I:I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

- o o—
Registration Name Registration

Name Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 158174
OR

I:I Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: KURIN, INC.
10755 SCRIPPS POWAY PARKWAY NO. 257
SAN DIEGO, CALIFORNIA 92131
A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individugl whoseysignature and title is supplied below is authorized to act on behalf of the assignee.

signature [ LA (egens Date 10/15/2018
Name Bob Rogers Telephone

Title Founder, CEO

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Doc ID: d80abf2865301794942d50a6b9bf5a951b2796¢7
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: KURIN, INC.

Application No./Patent No.: 16208559 Filed/Issue Date: 12-04-2018

Titled: BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND METHOD
KURIN, INC. _a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either (choose one of options A or B below):

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 047978 , Frame 0906 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

IJSN/ 02/14/2019
Signature Date

James Nolan 53393

Printed or Typed Name Title or Registration Number

[Page 2 of 2]

Page 125 of 1255




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

16208559

Filing Date:

04-Dec-2018

Title of Invention:

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT
SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name:

Bobby E. Rogers

Filer: James Scott Nolan/KETHYA TEUK
Attorney Docket Number: KURIN2CON3
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull:’-s'l'g(tsa)l in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75
UTILITY SEARCH FEE 2111 1 330 330
UTILITY EXAMINATION FEE 2311 1 380 380
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2202 6 50 300
INDEPENDENT CLAIMS IN EXCESS OF 3 2201 1 230 230

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in
LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1395
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Electronic Acknowledgement Receipt

EFS ID: 35155513

Application Number: 16208559

International Application Number:

Confirmation Number: 1020

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

Title of Invention: SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name: Bobby E. Rogers
Customer Number: 158174
Filer: James Scott Nolan/KETHYA TEUK
Filer Authorized By: James Scott Nolan
Attorney Docket Number: KURIN2CON3
Receipt Date: 14-FEB-2019
Filing Date: 04-DEC-2018
Time Stamp: 16:46:48
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1395

RAM confirmation Number 021519INTEFSW 16480501

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
54032
1 Applicant Response to Pre-Exam KURIN2CON3_Response_NMP. no 5
Formalltles NOthe pdf 97f24e341406993de28b43c4c4 7fdbcAfo06|
Warnings:
Information:
928982
KURIN2CON3_Ack_Declaration
2 Oath or Declaration filed iy no 6
1 620855pdf 23d203326de7eb879834ae77a24953a0f5b)
Warnings:
Information:
127696
3 Power of Attorney GeneralPOAExe;uftedBobRoger no 1
S p 4206860da74472c9db3b6a79e16d7c86384
Oaeab
Warnings:
Information:
117738
Assignee showing of ownership per 37 | KURIN2CON_373c_Statement.
4 CFR3.73 df no 3
- p 0243fceanaa79f2c26db43724769a6e95¢97d|
Warnings:
Information:
40444
5 Fee Worksheet (SB06) fee-info.pdf no 2
2168829e6ecaza7d81ef11cb79edde6e896 1|
a788
Warnings:
Information:
Total Files Size (in bytes){ 1268892
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/208,559 12/04/2018 1629 1395 KURIN2CON3 26 4
CONFIRMATION NO. 1020
158174 UPDATED FILING RECEIPT

P.0. Box 371710 AR ECACRIR AL Y R T

San Diego, CA 92137
Date Mailed: 02/20/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Bobby E. Rogers, San Diego, CA;
Gino Kang, Irvine, CA;
John Detloff, San Diego, CA;
Applicant(s)
Kurin, Inc., San Diego, CA;

Power of Attorney: The patent practitioners associated with Customer Number 158174

Domestic Priority data as claimed by applicant
This application is a CON of 15/994,559 05/31/2018 PAT 10143412
which is a CON of 15/140,448 04/27/2016 PAT 10010282
which claims benefit of 62/318,194 04/04/2016
and claims benefit of 62/238,636 10/07/2015
and claims benefit of 62/196,797 07/24/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim fo
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/21/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/208,559

Projected Publication Date: 05/30/2019

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION
DEVICE AND METHOD

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3 of 4
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/208,559
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
) N/A N/A N/A 330 N/A
EXAMINATION FEE
A or N/A N/A N/A 380 N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) 26 minus 20 = 6 50 - 300 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 230 = 230
It the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1315 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE() FEE($)
E AMENDMENT PAID FOR
L Total * inus | ** =
= (37 CF?R ?JS(i)) M = OR =
a Independent Minus b =
E (37 CFR 1.16(h)) = OR =
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
19} Total . Minus | ** = =
= (a7 CF(F)z ?.160)) OR -
[m]
Independent Minus ** = - —
Lzu (37 CFR 1.16(h)) = OR =
<§: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/208,559 12/04/2018 Bobby E. Rogers KURIN2CON3
CONFIRMATION NO. 1020
158174 POA ACCEPTANCE LETTER
Kurin, Inc.
P.O. Box 371710 LTI
000000105982622

San Diego, CA 92137
Date Mailed: 02/20/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/14/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/yteferra/

page 1 of 1
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To: docketing@intelligentclicks.net,jsnolan1@hotmail.com,eofficeaction@appcoll.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 158174

Feb 20, 2019 04:22:25 AM
Dear PAIR Customer:

Kurin, Inc.

P.O. Box 371710
San Diego, CA 92137
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 158174 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16208559 APP.FILE.REC  02/20/2019 KURIN2CON3
N570 02/20/2019 KURIN2CON3

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM

Page 138 of 1255



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
16/208,559 12/04/2018 Bobby E. Rogers KURIN2CON3
CONFIRMATION NO. 1020
158174 PUBLICATION NOTICE
Kurin, Inc.

0. Bow 371710 T

San Diego, CA 92137 0000

Title:BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE
AND METHOD

Publication No.US-2019-0159711-A1
Publication Date:05/30/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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To: docketing@intelligentclicks.net,jsnolan1@hotmail.com,eofficeaction@appcoll.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 158174

May 31, 2019 03:29:32 AM
Dear PAIR Customer:

Kurin, Inc.

P.O. Box 371710
San Diego, CA 92137
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 158174 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16208559 NTC.PUB 05/30/2019 KURIN2CON3

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Doc code: IDS
Doc description: Information Disclosure Statement {IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. CMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT CF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559
Filing Date P018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit 3791
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code of cited Document .
Figures Appear
1 10010282 B2 P018-07-03 Rogers et al.
2 10143412 B2 P018-12-04 Rogers et al.
3 3648684 A 1972-03-14 Bamwell et al.
4 3741197 A 1973-06-26 Sanz et al.
5 3817240 A 1974-06-18 Ayres
6 3874367 A 1975-04-01 Ayres
7 3886930 A 1975-06-03 Ryan
8 HOo56101 A 1977-11-01 [Geissler et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559
Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN
Attorney Docket Number | KURIN2CON3

9 p057050 A 1977-11-08 Sarstedt
10 p106497 A 1978-08-15 Percarpio
11 p154229 A 1979-05-15 Nugent
12 p207870 A 1960-06-17 Fidridge
13 p412548 A 1963-11-01 Hoch

14 p416290 A 1963-11-22 | utkowski
15 H813433 A [1969-03-21 Downey
16 222502 A 1993-06-29 Kurose
17 6520193 A 1996-05-28 Buzuki et al.
18 6749857 A 1998-05-12 Cuppy

19 H569117 B1 P003-05-27 Viv et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559

Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

20 BO70725 B2 P011-12-06 Christensen

21 8197420 B2 P012-06-12 Patton

22 B523826 B2 P013-09-03 | ayton Jr.

23 8535241 B2 P013-09-17 Bullington et al.
24 B540663 B2 P013-09-24 Davey et al.

25 B568371 B2 P013-10-29 Biopes et al.
26 B603009 B2 P013-12-10 Tan et al.

27 B864684 B2 P014-10-21 Bullington et al.
28 0022951 B2 P015-05-05 Bullington et al.
29 D060724 B2 P015-06-23 Bullington et al.
30 0138572 B2 P015-09-22 'eytoonian et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559

Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

31 0155495 B2 P015-10-13 Bullington et al.
32 0204864 B2 P015-12-08 Bullington et al.
33 0820682 B2 P017-11-21 Rogers et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document !
Figures Appear

1 0020004647 A1l P002-01-10 | eong

2 20030105414 Al P003-06-05 | eong

3 0030208151 A1 P003-11-06 Kraus et al.

4 0040054333 A1 P004-03-18 Theeuwes et al.

5 20040073171 Al P004-04-15 Rogers et al.

6 0040147855 A1 P004-07-29 Marsden

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559

Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

7 0050004524 A1l P005-01-06 Newby et al.

8 0050005635 A1 P005-01-13 Metais

9 0050007524 A1l P005-01-13 |.uo et al.

10 0050240161 A1l P005-10-27 Crawford

11 0070088279 A1 PO07-04-19 Bhue et al.

12 20080145933 A1l P008-06-19 Patton

13 0080167577 A1l P008-07-10 MVeilbacher et al.
14 20080319346 A1 P008-12-25 Crawford et al.
15 0090227953 A1l P009-09-10 Tan et al.

16 0100010372 A1 P010-01-14 Brown et al.

17 20100057004 A1 P010-03-04 Christensen et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559

Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

18 0130317391 A1l P013-11-28 Bullington et al.
19 20140039348 A1 P014-02-06 Bullington et al.
20 20140107564 A1l P014-04-17 Bullington et al.
21 0140155782 A1l P014-06-05 Bullington et al.
22 0140276578 A1 P014-09-18 Bullington et al.
23 20150246352 A1l P0135-09-03 Bullington et al.
24 0150342510 A1l P015-12-03 Bullington et al.
25 20160017488 A1 P016-01-21 Kobayashi et al.
26 0160174888 A1l P016-06-23 Berthier et al.

27 0160361006 A1 P016-12-15 Bullington et al.
28 0170020427 A1 P017-01-26 Rogers et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559
Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN
Attorney Docket Number | KURIN2CON3

29 0170020428 A1l P017-01-26 Rogers et al.
30 0170065733 A1 P017-03-09 Bullington et al.
31 20180140240 A1l P018-05-24 Bullington et al.
32 0180177445 A1l P018-06-28 Rogers et al.
33 20180353117 A1 P018-12-13 Bullington et al.
34 20190159711 A1l P019-05-30 Rogers et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#4| Date PP Passages or Relevant
Document .
Figures Appear
1 [1665986 EP B1 2009-06-03 Bennett et al.
Equivalent to
2 3324845 EP A1l 2018-05-30 Rogers et al. WO2017/019552
Equivalent to
3 3562397 FP A1 2019-11-06 Rogers et al. WO2018/125929

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16208559

Filing Date 2018-12-04
First Named Inventor | Bobby E. ROGERS
Art Unit | 3791
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

4 3622890 EP A1 2020-03-18 Rogers et al.

5 3622890 EP A1 2019-10-01 Bobby E. Rogers
6 012016496 P A 2012-01-26 f\kiyama et al.

7 2019534792 P A 2019-12-05 Beilinger et al.

8 020000340 P A 2020-01-09 ODmura et al.

9 H 789869 P B2 2015-10-07 Buzuki, Tatsutoshi et al.
10 H825146 P B2 2015-12-02 Karasawa et al.
11 h867238 P B2 2016-02-24 Najivanto et al.
12 5643474 P B2 2020-02-12 Rogers, et al.

13 H08257018 P A 1996-10-08 Higaki et al.

14 H09504726 P A 1997-05-13 Pesecki et al.

EFS Web 2.1.18
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16208559

Filing Date

2018-12-04

First Named Inventor | Bobby E. ROGERS

- Art Unit | 3791
( Not for submission under 37 CFR 1.99)
Examiner Name | Tse W CHEN
Attorney Docket Number | KURIN2CON3
15 55825146 P A 1983-02-15 Uivosefu &
16 55867238 P A 1983-04-21 Fdowaado et al. D
17 011162772 WO A1 2011-12-29 Fischel et al. []
18 013181352 WO Al 2013-12-05 Bullington et al. []
19 017019552 | e A1 2017-02-02 Rogers et al. D
20 018125929 WO A1 2018-07-05 Rogers et al. []
21 D605875 WO Al 1996-02-29 PDesecki et al. []
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials* [ No

publisher, city and/or country where published.

BULLINGTON, et al, Systems and Methods for Sample Collection with Reduced Hemolysis, Exhibit H in Provisional
Ppplication No. 62/517 681, dated 6/9/2017, 131 pages

Communication Under Rule 71(3) EPC dated 22 April 2020 for EP application nc. 17840467 9

EFS Web 2.1.18
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Application Number 16208559

Filing Date 2018-12-04
INFORMATION DISCLOSURE First Named Inventor | Bobby E. ROGERS
STATEMENT BY APPLICANT At Uni
L nit | 3791
( Not for submission under 37 CFR 1.99)
Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

Furopean Patent Application No. EP19200766.4 extended European Search Report dated December 2, 2019, 11
bages.

4 Furopean Patent Office; Communication pursuant to Article 94(3) EPC; dated October 31, 2018.

5 Fxamination Report No. 1 dated 29 April 2020, for Ausltralian Patent Application No. 2016297849.

6 International Search Report and Wntten Opinicn for PCT/US16/43709, Dated October 19, 2016.

7 International Search Report/Written Opinion for PCT/US17/68569 dated 25 April 2018.

lapanese Patent Office, Notice of Reasons for Rejection, Japanese patent application number JP2018-523384, dated
Duly 23, 2019.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered ‘

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQC Standard ST.16 if possible. ° Applicant is to place a check mark here ifl
English language translation is attached.

EFS Web 2.1.18
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Application Number 16208559

Filing Date 2018-12-04

INFORMATION DISCLOSURE

First Named Inventor | Bobby E. ROGERS
STATEMENT BY APPLICANT

- Art Unit | 3791
( Not for submission under 37 CFR 1.99)

Examiner Name | Tse W CHEN

Attorney Docket Number | KURIN2CON3

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature NSN/ Date {YYYY-MM-DD) 2020-06-24
Name/Print James S. Nolan Registration Number )53393

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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Privacy Act Statement

The Privacy Act of 1974 {P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.5.C. 2{b)(2); (2) furnishing of the information solicited
is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 23804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JPS5867238

[0001]

The present invention relates to an apparatus for collecting a liquid sample, such as blood, from a
patient. In particular, the invention relates to a needle silker for collecting one or more liquid
samples from such a patient. The apparatus of the present invention employs a transparent or
translucent f ¥ introduction chamber so that it is possible to observe whether the needle in
question has approached the proper location. In the re-introduction chamber, the reciprocating
motion is formed of a material which becomes an obstacle wall for the liquid received therein
and which becomes an exhaust passage for the gas pushed out by the liquid sample received in
the reject chamber. A stopper is incorporated therein. The stopper reciprocates so that when the
sample liquid is first received, it completely prevents the liquid sample from being discharged,
while at the same time venting the gas by the liquid sample. The stopper, when discharged into
the collection container, cooperates with a vent in the discharge area of the erection stand to
continuously discharge and pass the collected sample to one or more negative pressure
collection containers. It reciprocates by working action. In the case where all the samples are
continuously collected and discharged to a plurality of negative pressure containers, the
assembly is connected to the discharge opening of the device during the replacement period of
the negative pressure collecting container in preparation for discharging the next sample.
Includes a cooperating flexible sleeve. As described above, it is desirable to provide a mechanism
for notifying a user of such a needle assembly that the venous needle has penetrated the vein of
the patient from whom the entire blood sample is to be collected. It is often difficult to place a
vein in the space where blood is collected from the patient, and blood flow to the collection
container may be improper for other reasons. In such a case, it would be beneficial to be able to
quickly perceive the needle entering the vein and blood flowing into the needle assembly. I feel
that the needle has entered this way. A negative pressure collection container is then inserted
into the collection silker according to well-known blood sample collection techniques during the
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single sample collection procedure. One of the problems encountered during the venipuncture
stage is the air pool found in various needle assemblies for one or more blood samples. When a
venous puncture is made and a negative pressure collection container has not yet been attached
to the opposite end of the needle silker, under normal atmospheric conditions, blood will collect
due to the pool of air remaining inside the needle assembly. It does not always flow into the
needle assembly. Thus, when venipuncture is completed, blood flow is not initiated simply by
obstruction of the air pocket in the needle assembly. According to this justification, by contrast,
the use of a porous plug in the collection chamber—air from the collection chamber so that the
collection chamber receives the blood sample from which the plug was collected.

Extrude. In addition, the stopper is operable to initially vent the extruded air during the receiving
procedure, and to discharge the sample to the negative pressure collecting vessel when the
negative pressure vessel is attached to the needle assembly. A needle assembly is disposed within
the collection chamber to cooperate with an outlet at the negative pressure puncture needle. For
example, in one embodiment of the present invention for a single-sample collection procedure,
the assembly of the present invention vents all of the extruded air when a sample is introduced,
and a negative pressure vessel is attached to the assembly and a negative pressure puncture for
discharge is provided. When the needle penetrates into the negative pressure collecting
container, the introduced sample 14—a porous plug that moves to open the passage of the
assembly in response to a differential pressure to discharge into the negative pressure collecting
container. Having. Another embodiment of the present invention has a flexible sleeve covering
the discharge opening of the negative pressure puncture needle. The flexible sleeve is arranged
to exhaust air from the third outlet at the outlet puncture needle during sample introduction. !
The retractable sleeve flexes and moves through the sixth outlet when the negative pressure
blood collection container is inserted into the assembly to be recognizable by the negative
pressure puncture needle. Once one sample is obtained in the negative pressure blood collection
device and the negative pressure container is removed from the assembly, the flexible sleeve is
then applied until the negative pressure container is attached for the second sample collection.
Discharge amount of pressure puncture needle b'f! : Covered. As is well known to those skilled in
the art, this procedure is repeated to collect the required number of samples U into separate
negative pressure blood collection containers. Considering the use of a porous plug in a blood
collection device of the type described herein, consider the earlier filed US Application No.
915.670, filed June 15, 1978, entitled "Blood collection assembly with venipuncture indication.
The inventor (assignee is the same as the present application) in the body J (Blnode Sampling
Assembly Having Vein Entry Indicator) William N. Erdrichsi (Wil iam N, Eldvidge who uses the
air vein to sense the vein needles). He knew he could prevent the desired blood flow to the point
where he could. L. Ridge's invention includes a perforated 'J4f plug which mates with a one-way
valve, which 10,000 air vents the air inside the needle silker during the first stage of the blood
collection procedure. Let go outside. The vent prevents the passage of blood until the user
attaches the blood collection device to the needle assembly.
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Upon contact with the negative pressure of the negative pressure blood collection container, the
separated one-way valve opens to carry blood from the patient's vein and to enter the blood into
the collection container through a needle silker. The Eldritzzi invention recognized the use of a
porous material to vent the displaced air while the whole blood reservoir was in place, but there
is still room for improvement of such devices, and in particular there is room for improvement.
Related to the present invention. That is, the stopper of the present invention reciprocates and
does not simply act as a vent, but instead acts as a valve mechanism without having a separate
and complex structure to provide valve action. That is, the stopper of the present invention
cooperates with the blood introduction chamber to reciprocate and reciprocate to allow air to
vent from the introduction chamber but not to discharge the blood sample and to introduce
blood when the assembly is adhered to the negative pressure blood collection container. Move to
discharge. Next, a description will be given with reference to the drawings. In the drawings, the
same parts are denoted by the same reference numerals. FIG. 1 shows a basic needle assembly
10 that includes a housing 12, a first puncture needle 14 for insertion into a patient, and a
second puncture needle 15 at the opposite end of the housing. External component cost? Is
shown. The second puncture needle 15 is adapted to be inserted into a negative pressure
container 16 for collecting a number of samples. The nosing 12 includes a threaded portion 25
having a screw 18 adjacent to the second puncture needle 15 into which the container support
19 is screwed by an inner silk threading screw 20 provided at its forward end. The puncture
needle 15 of the negative pressure container 16 and the tea 2 is inserted into the trash container
19 so as to pass through the stopper 21 at the front end of the negative pressure container 16.
Such general aspects of sample collection vessels are well known to those skilled in the art. This
will be described with reference to FIG. Preferably, the housing 12 has a front end 24 and a rear
end 25 which can be separated to insert a porous plug 27. The front end 24 1d has a cylindrical
shape, and a large hole 28 is formed so that the porous stopper 27 can be reciprocally received
in the groove. A small aperture 29 for receiving one puncture needle 14 is provided. In this
embodiment, the small aperture 29 extends to a smaller, smaller diameter conduit 60 that
connects the aperture 29 and the aperture 28 to each other. A stepped portion 6 for receiving
the first puncture needle 14 in contact with the first puncture needle 14 is formed at the junction
between the one hole 29 and the conduit 60. The first puncture needle 14 may be fixed in the
mouth 29 by a suitable adhesive.

It will be known to those skilled in the art that the conduit 30 is not an essential element for this
configuration, but merely a preferred form. Further, the diameter of conduit O can be varied to
adjust the flow rate of fluid passing therethrough. The front end 24 of the housing also includes
a number of longitudinal ribs 61 surrounding a first puncture needle extending outwardly. A
garment (not shown) having a lyso in combination with the rib 31 substantially approximates the
first puncture needle extending outward. The mating ribs between the piercing needle armor and
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the needle assembly facilitate the user's insertion into or removal from the needle assembly of
the armor. The forward end 24 also includes an annular flange 62 that serves as a mating
surface when joining the two parts of the housing into an assembly. Again, an adhesive or similar
suitable fixing material can be used to fix the two parts of the housing and the assembly. The rear
end 25 includes a slightly projecting cylindrical portion 40 sized to fit inside the front end
opening 28. On the opposite side of the rear end, the external thread 18 is provided at the
portion 260 of the rear end 25 as described above by the connecting mechanism of the tube
support. A hole 70, similar to the hole 29 at the front end of the housing, extends over all the
rear ends of the housing. The aperture 70 is dimensioned to match the diameter of the second
puncture needle 15, where again the second puncture needle is secured to the aperture 70 by a
suitable material such as an adhesive. When combining the two ends R (524 and S25) of the
housing, an annular flange 46 is provided corresponding to the annular flange 32. It will be
appreciated that when assembling the two parts of the housing with the stopper 27 positioned
therein, the flanges 32 and 46 may be secured by a suitable securing material, such as, for
example, an adhesive. Orifice 28 at front end 24 defines a tubular chamber 50 for receiving a
liquid sample to be collected. To observe the contents of the tubular chamber 50 and to inform
the user of the device that the puncture needle has reached the vein, the annular wall 88 at the
front end forming the tubular chamber 50 is made of a translucent or transparent material. It is
preferable to be formed. It will be appreciated by those skilled in the art from a manufacturing
standpoint that the entire front end of the needle assembly is preferably made of a transparent
material, such as a thermoplastic hard resin. However, closed windows, ports or other devices for
the user of the device to view the contents of the tubular chamber 50 are also within the scope of
the present invention.

The porous plug 27 is reciprocally mounted in the opening 28 and has an inner opening 72 for
reciprocally fitting with the front end of the puncture needle 15 which receives a negative
pressure. As is well known, the porous plug 27 is cylindrically shaped according to the aperture
28 and has a diameter that is liquid-tightly engaged with the wall of the tubular chamber 50, but
is also apertured by the action of a differential pressure with the opposite surface. 28, the
stopper 27 is defined so that it can reciprocate. The porous frame 27 is made of a so-called gas-
permeable / liquid-impermeable material that allows the passage of a gas such as air but does
not allow the passage of a liquid such as blood. Examples of materials used to form the
perforated chamber frame 27 include sintered polyethylene, open cell foamed polyethylene, and
other similar moldable polymeric materials such as porous polypropylene and porous
polyfluorocarbon. As shown in FIG. 2, negative pressure puncture needle 15 includes a notch 74
adjacent its end 84. At this point, the notch 74 communicates with the tubular chamber 50 by
the amount of the lumen of the second puncture needle 15 depending on the position of the
porous stopper 27, but the end 84 of the porous frame 27 is closed by the stopper. Closed or
otherwise deformed or otherwise closed. An additional notch or opening is provided for
communication between the rear end 51 of the tubular chamber 50 and the second puncture
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needle 15. Further, as shown in FIG. 2, a sixth notch or open lower 8 is provided for
communicating between the atmosphere, that is, the outer peripheral region of the assembly of
the present invention and the lumen of the second puncture needle 15. Next, a description will be
given with reference to FIG. The needle assembly connected to the support 19 is shown. A first
puncture needle 14 is shown inserted into a patient P undergoing venipuncture. When the
puncture needle 14 of the bobbin 1 enters the vein of the patient P, blood flows from the vein
into the tubular chamber 50 through the first puncture needle 14 and the small-diameter conduit
30 km. When blood flows into the tubular chamber 50, air in the tubular chamber 50 is pushed
out of the tubular chamber 50 through the porous frame 27, but blood does not pass through the
porous frame 27 due to the characteristics of the porous frame 27. The air which has passed
through the stopper 27 from the tubular chamber 50 through the notches 74 and 76 and further
through the lumen of the second puncture needle 15 and the outer notch 78 covers the outer
end of the negative pressure puncture needle 15. The mirror device O is extruded into a region
82 (FIG. I2) between the flange 92 and the end face 106 of the housing end 25. Here, the stopper
27 remains at the position shown in FIG. 2 covering 74 orifices or notches.

Further, here, a blood sample collected from the patient P is located in the tubular chamber 50.
Referring now to FIG. 6, it is shown that the silker has a support 19 attached to the hub 26 of the
rear / Using 25. The negative pressure puncture needle 15 has a resilient stopper pierced by the
end or point 100 and shows a negative pressure blood collection container 16 fitted in a support
19. A vacuum is created by penetrating 21, which vacuum or negative pressure removes any air
remaining in tubular chamber 50 into the interior region of negative pressure vessel 16 and
cutouts 74 and 76. Is drawn through the entirety of the porous frame 27 by communicating
through the lumen. Since the stopper 27 is closed by the blood, a pressure difference is
generated between the upper tubular chamber 50 and the lower tubular chamber 51, and the
stopper 27 moves downward toward the surface of the extension 4U as shown in FIG. With this
movement, the stopper 27 removes the cover of the opening or notch 74. Any residual air
trapped in the lower tubular chamber 51 during this movement will pass through the notch 76
and will facilitate the movement of the plug 27. When the cutout 74 is uncovered, flow between
the tubular chamber 50 and the vacuum container 16 is provided through the lumen of the
vacuum puncture needle 15. On the other hand, by inserting the negative pressure container 16
into the support 19 and penetrating the puncture needle 15 through the stopper 21 by the point
100, as shown in FIG. It moves upward to a position where it engages with the bottom surface
106 of 26. Thus, the blood sample drawn from the vein of the patient P and stored in the tubular
chamber 50 moves into the negative pressure collecting container 16. Once the sample has been
withdrawn into the container 16, the refuse 516 is removed from the support 19, whereby the
mirror device O closes the notch 78 and returns to a position covering the end 100 of the
negative pressure puncture needle 15. In this way, the first puncture needle 14 can be
continuously mounted in the container 16 and the support 19 for receiving a plurality of blood
samples while remaining in the vein without leaking blood. I do. Referring now to FIG. 4, another
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embodiment is shown in which the notch 78 is not cut in the negative pressure puncture needle
15a. In this device, the same parts are indicated by the same reference numerals with a suffix a.
In the present embodiment, the puncture needle 15 a V (instead of the air passage or the open
lower 8) has its flange 10 B closed and engaged so that the gas is not always sealed adjacent to
the surface 106 a of the extension 26 a. A positioned sleeve 90 is formed.

As shown in FIG. 6, the sleeve 90 is arranged to slidably engage the puncture needle 1 5a.
However, a point 95 inside the sleeve 90u groove has a plurality of internal grooves 94 that
actually engage the outer surface of the puncture needle 15a. The groove thus provides gas
communication between the puncture needle end 10Da and the upper end of the sleeve 90,
where air leaks between the adjacent surface of the flange 108 of the sleeve 90 and the surface
1U6a of the extension 26a. 'Jj 94 is set to a size that allows gas to pass and liquid not to pass. It
will be appreciated that the upper surface of the flange 108 can similarly envision a groove that
provides ventilation between the end 100a and the atmosphere. Yet another example of the
present invention that provides a complete single-blood sample collection assembly is shown in
FIG. No special sleeve 80 is used as shown in this assembly and puncture needle 15b does not
have a third notch or opening, such as notch 78 in the embodiment shown in FIG. . Thus, when
the puncture needle 14 is inserted into a patient's vein, fluid communication is provided between
the vein and the tubular chamber 50 to collect a sample in the tubular chamber 50. The device
does not allow the blood sample to flow through the porous plug 27 as in the embodiment
shown in FIG. In all cases, the notch 9 is cut out 74.76, and is discharged from the end 100b of
the negative pressure puncture needle 15b through the lumen of the puncture needle 15. When
the support is mounted on the extension 26b and the point 100b of the puncture needle 15b is
inserted all the way through the stopper and into the negative pressure blood collection
container 16, the tubular chamber 50 above the stopper 27 and the tubular chamber 51 below
the stopper 27 are connected. A pressure difference is generated therebetween, so that the
stopper 27 moves downward to open the notch 174v. This provides for fluid communication
between the tubular chamber 50 and the vacuum container 16 for single sample collection into
the vacuum container 16. In this embodiment, the puncture needle 14 is removed from the vein
of the patient P because no further samples are collected by the assembly, and the assembly is
discarded because one required sample has been collected in the negative pressure container.
Another embodiment of collecting a plurality of samples similar to the embodiment shown in FIG.
4 in which air flows i between the point 100c of the negative pressure puncture needle 15c¢ and
the atmosphere is shown in FIGS. 8a and 8b. In the present embodiment, the inner diameter of
the shaft portion 110 is stepped, and the inner diameter of the shaft portion 110 combined with
the small inner diameter 114 of the shaft portion 110 that is in close contact with the outer
surface of the puncture needle 15c is between the surface of the shaft portion 110 and the
puncture needle 15. Provide a large inner diameter 116 that defines a vent passage 118 for the
air flow.

01-02-2020 6

Page 168 of 1255



Therefore, in the position shown in FIG. 8a, ventilation occurs between the end 100c¢ of the
puncture needle 15c and the atmosphere through the entire passage 118, and in the position
shown in FIG. 8b, the passage 118 is closed to prevent all ventilation. . As can be appreciated
from the foregoing, in the present invention, a blood collection needle assembly is provided for
collecting one or more samples that incorporate the entire device for venous needle insertion to
the user. . Furthermore, the device of the present invention with a porous stopper having a
simple configuration having the function of a valve, passing gas but not liquid, is very simple and
inexpensive to manufacture, as will be appreciated by those skilled in the art. Particularly
suitable for mass production.

[0002]
BRIEF DESCRIPTION OF THE FIGURES

[0003]

FIG. 1 is a perspective view of a sample collection needle assembly, a support for a negative
pressure container, and a negative pressure blood collection container used to obtain a blood
sample from a patient.

FIG. 2 is an enlarged cross-sectional view taken along line 2-2 of FIG. 1 showing one embodiment
of the present invention. FIG. 3 is an enlarged sectional view taken along line 3-6 in FIG. FIG. 4 is
a partial sectional view similar to FIG. 2, showing another embodiment of the present invention.
Show. FIG. 5 is a perspective view of the needle assembly inserted into the patient and connected
to the support so that the user has full visibility into the vein. W: FIG. 6 is a sectional view taken
along line 6-6 in FIG. FIG. 7 is an enlarged sectional view of the single-sample collection needle
assembly, similar to FIG. 2 but showing another embodiment of the present invention. FIG. 8a is a
partially enlarged cross-sectional view of a single-sample collection needle assembly showing
another embodiment of the present invention. FIG. 2ZEBD is the embodiment of FIG. 8a in a closed,
non-communicating position. 10 ... needle needle body, 12 ... housing, 14 ... first puncture needle,
15 ... second puncture needle, 16 ... - Negative pressure genitalia, # 19 ... support, 24 ... front
end, # 25 ... back end, 27 ... ++ 2i porous plug, 29 ... - First aperture, 50 - Sample collection
chamber, - Second aperture, 74 - W: 1: 1 opening, 76 -- ... 6th opening, 80... Flexible sleeve,
94... Groove, # 1 14... Small inner diameter, 116. ..... Large inner diameter Patent applicant:
Becton, Dateskinson and Canno
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FPatent Transiate

FPowsred by EPD and Googls

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

CLAIMS JPS5867238

1.

A sample chamber having a housing and a rear end; a sample collection chamber within the
housing; a first open passage at the front end in fluid communication with the sample collection
chamber; and insertion into a collection source. A first puncture needle extending outwardly from
said first open passageway; and a second open passageway at said rear end and in fluid
communication with said sample collection chamber. A sample collection device for collecting
one or more liquid samples from and draining into a negative pressure vessel for collection,
wherein said first sample is located in said second open passage and into said sample collection
chamber. A second puncture needle extending from the open passageway to a spaced-apart
point, the second puncture needle spaced apart from the first and second apertures at a portion
extending into the sample collection chamber. The first and second openings are connected to
the sample collection chamber and the second puncture. Fluidly communicates between the
lumens of said first opening and said second opening from a first position closing said opening to
a second position opening said first opening. A gas-permeable, liquid-impermeable, annular
porous stopper placed in the sample collection chamber so as to reciprocate along a second
puncture needle, wherein the first puncture needle is connected to the collection source; When
engaged with the liquid, the liquid pushes out all the gas therein into the sample collection
chamber, flows into the second puncture needle through the first and second openings, and the
second puncture needle When the vacuum container is received, the annular porous stopper
moves toward the second opening passage by the action of the differential pressure on both
sides thereof to open the first opening, and the annular porous stopper is closed. The gas
remaining in the sample collection chamber is pushed out to the second opening located on the
negative pressure side, and the liquid in the sample collection chamber is pushed out. Sample
collection apparatus characterized by being adapted to be collected into the negative pressure
vessel through the second puncture needle. (2. In the sample collection device according to claim
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1, wherein the annular porous stopper is a sintered polyethylene, an open-cell foamed
polyethylene, a porous polyethylene, a porous polyfluorocarbony ” , and A sample collection
device that is a member made from any of the group consisting of these mixtures. (3) In the
sample collection device according to claim 1, a sixth opening provided in a portion of the second
puncture needle extending outward from the housing and the second puncture needle And a
resilient sleeve extending over a terminal portion opposite the sample collection chamber,
wherein when the negative pressure container is penetrated by the second puncture needle, the
sleeve is closed at the sixth opening. A sample collection device, wherein the sample collection
device is closed.

(4) The sample collecting apparatus according to claim 1, further comprising an elastic sleeve ¥
which is slidably engaged with the second puncture needle at a terminal portion 1111 opposite
to the sample collecting chamber, The inner surface of the sleeve engaging the puncture needle
has a plurality of longitudinally extending grooves, and the groove engaged with the puncture
needle is gas-permeable and liquid-impermeable. Sample collection device. f ! 2. The sample
collecting apparatus according to claim 1, wherein the housing reconnects a device for
connecting a support for a negative pressure vessel. (6) The sample collecting apparatus
according to claim 5, wherein a support for a negative pressure vessel is connected to the
housing. (7) The sample collection device according to claim 6, wherein the housing includes a
device for connecting all of the support for the negative pressure container. (8) The sample
collection device according to claim 1, wherein the housing has a device for observing the entire
contents of the sample collection chamber. (9) The sample collection device according to claim 8,
wherein the device for viewing the contents is a transparent housing wall adjacent to the sample
collection room. (10) The collection device according to claim 1, wherein a resilient sleeve
slidably engaged with the F] iT @ Her puncture needle is provided at an end of the puncture
needle opposite to the sample collection chamber. The inner surface of the sleeve engages with
the puncture needle, the stepped inner surface is entirely formed, and a portion of the length
region of the core is combined with the outer (141, 141) of the second puncture needle. The
second puncture needle forming a small diameter internal aperture for sealing engagement with
one surface and another portion of the lengthwise region of the stepped inner surface being silk-
sealed; A large-diameter internal hole forming an air passage together with an outer surface of
the sample collecting device.
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X

O

2. 0

the international application in the language in which it was filed.
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5. Additional comments:

Form PCTASA/237 (January 2015)

Page 180 of 1255



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/MUUS2017/068569

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-20
No: Claims

Inventive step (I1S) Yes: Claims 1-20
No: Claims

Industrial applicability (IA) Yes: Claims 1-20
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Certain defects in the international application

1). The independent claims are not in the two-part form in accordance with Rule
6.3(b) PCT.
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Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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Description
BACKGROUND OF THE INVENTION

[0001] This application claims priority to U.S. Provi-
sional Application No. 60/631,515, which was filed on
November 29, 2004.

1. Field of the Invention

[0002] The subject invention relates to a blood collec-
tion set with an internal chamber, which increases the
internal volume of the blood collection set thereby im-
proving flash.

2. Description of the Related Art

[0003] Phlebotomy procedures often are carried out
using a blood collection set. A typical blood collection set
includes an |V needle assembly with an IV cannula that
has a proximal end, a sharply pointed distal end and a
lumen extending between the ends. The needle assem-
bly also includes a plastic IV hub with a proximal end, a
distal end, and a passage extending between the ends.
The proximal end of the IV cannula is mounted in the
passage of the |V hub so that the lumen through the IV
cannula communicates with the passage through the IV
hub. The needle assembly may further include a shield
for shielding the IV cannula after use (a so called safety
blood collection set) and a packaging cover for safely
covering the IV cannula prior to use. Packaging covers
typically are rigid tubes with a proximal end that can be
telescoped over the IV cannula and frictionally engaged
with the distal end of the |V hub. Shields for shielding the
IV cannula of blood collection sets have taken many
forms. Some shields are telescoped over the IV hub and
can be movedfrom a proximal positionwhere the cannula
is exposedto a distal position where the cannulais shield-
ed. Other shields are hinged to the IV hub and can be
rotated from an open position where the IV cannula is
exposed to a closed position where the IV cannula is
shielded. A needle assembly for a blood collection set
also may include two flexible wings that project trans-
versely fromthe IV hub or fromthe shield. The wings can
be folded into face-to-face relationship with one another
to effectively define a handle that facilitates manipulation
of the needle assembly. The wings then can be rotated
away from one another and held against the skin of the
patient.

[0004] Blood collection sets also include a length of
flexible plastic tubing. The tubing has a distal end that is
connected to the proximal end of the IV hub, The tubing
also has a proximal end that is connected to a plastic
fitting. Thus, fluid communication is provided between
the lumen of the |V cannula and the plastic fitting at the
proximal end of the flexible tubing. The plastic fitting may
be a female luer fitting that can be connected to a male
luer fitting. The fitting then can be placed in communica-
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tion with a reservoir or container for collecting a sample
of blood.

[0005] Phlebotomy procedures often employ evacuat-
ed tubes, such as the VACUTAINER® brand of evacu-
ated tubes sold by Becton Dickinson and Company.
Evacuated tubes often are used with a tube holder that
has a proximal end, a distal end, and a tubular side wall
extending between the ends. The proximal end of the
holder is widely open and is configured for slidably re-
ceiving the evacuated tube. The distal end of the holder
typically includes an end wall with a mounting aperture.
The mounting aperture includes internal threads or other
mounting structures.

[0006] The tube holder may be used with a non-patient
needle assemblythat has a non-patient hub with external
surface configurations for mounting in the mounting ap-
erture of the holder. The non-patient needle assembly
further includes a non-patient cannula extending proxi-
mally from the hub and a multiple sample sleeve tele-
scoped overthe non-patient cannula and mounted to the
proximal end of the hub. The hub of the non-patient nee-
dle assembly can be threaded or otherwise engaged in
the mounting aperture of the tube holder so that the non-
patient needle and the multiple sample sleeve project
into the tube receiving chamber of the holder.

[0007] The bloodcollection set maybe used by mount-
ing the fitting at the proximal end of the flexible plastic
tubing to the distal end of the hub of the non-patient nee-
dle assembly. The packaging shield that covers the non-
patient cannula then may be removed, and the hub of
the non-patient needle assembly may be engaged with
the tube holder. The medical practitioner then grips the
IV needle assembly and removes the packaging cover
from the IV cannula. The gripping of the IV needle as-
sembly may include folding the flexible wings into face-
to-face engagement and gripping the folded wings be-
tween a thumb and forefinger. The pointed distal end of
the IV cannula then is urged into a targeted blood vessel.
The wings then may be folded into engagement with the
skin of the patient and may be taped in position. An evac-
uated tube then is urged into the open proximal end of
the blood collection tube holder so that the non-patient
needle pierces the stopper of the evacuated tube. As a
result, the blood vessel of the patient is placed in com-
munication with the interior of the evacuated tube, and
the pressure differential between the blood vessel and
the evacuated tube will generate a flow of blood through
the IV cannula, through the passage of the IV hub,
through the flexible tubing, through the non-patient hub
and finally through the non-patient needle and into the
evacuated tube.

[0008] The translucent or opaque plastic material of
blood collection sets and IV cannula shields, combined
with numerous cannula shield mechanism components
and the length of the typical needle hub tends to inhibit
aclear indication of venous or arterial access. Blood flow
into the plastic tubing does provide an indication of ve-
nous or arterial access (known as "flash") as the plastic
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tubing is often formed from a highly translucent or trans-
parent plastic material. However, because of the exist-
ence of the elements associated with the IV needle as-
sembly the length of flash obtained from a typical venous
entry may not be sufficient for blood flow to be observed
inthe flexible tubingata location proximaltothe IV needle
assembly itself. Thus, a medical practitioner may have a
delayed indication of venous or arterial access and may
incorrectly assume that the blood vessel was not ac-
cessed properly. In these situations, the medical practi-
tioner may try to access the blood vessel again even
though the initial access was successful. Accordingly,
the patient may be subjected to unnecessary trauma dur-
ing a repeated attempt to access the targeted blood ves-
sel. Thus, improved techniques for increasing the length
of flash such that initial blood flow will be observable in
the flexible tubing proximal the IV needle assembly and
associated shielding elements would be desirable.

SUMMARY OF THE INVENTION

[0009] The invention relates to a blood collection set
withaninternal chamberprovidedto increase the internal
volume of the blood collection set when compared to a
prior art blood collection set which does not have an in-
ternal chamber. In this manner, improved flash visuali-
zation, can be provided.

[0010] “Internal chamber" as used herein means an
enclosed space or compartment, which is in communi-
cation with the fluid passage of the blood collection set.
The "fluid passage" is defined as any part of the blood
collection set in which blood flows and can include the
lumen through the IV cannula, the passage through the
IV hub, the passage through the flexible tubing, the pas-
sage through the non-patient hub and lumen through the
non-patientcannula. "Flash" is defined as the initial blood
flow into the fluid passage on venous entry, which pro-
vides an indication of venous or arterial access before
an evacuated tube is urged into the open proximal end
of the blood collection tube holder. "Flash length” is the
linear distance that blood flows in a proximal direction
along the fluid passage on venous entry. "Flash volume”
is the volume of blood that flows into the fluid passage
on venous entry expressed as a percentage of the total
internal volume of the blood collection set.

[0011] In one embodiment, the blood collection set in-
cludes an IV needle assembly, a length of flexible plastic
tubing extending from the IV needle assembly and a non-
patient needle assembly. The internal chamberis advan-
tageously disposed on or near the non-patient needle
assembly to permit an increase in the internal volume of
the blood collection set without being located directly in
the blood flow path.

[0012] ThelV needle assembly typically comprises an
IV hub having a proximal end, a distal end and a passage
extending between the ends. The IV needle assembly
typically further comprises an IV cannula having a prox-
imal end mounted in the passage of the IV hub, a pointed
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distal end projecting distally fromthe IV hub and a lumen
that communicates with the passage through the IV hub.
The flexible tubing is typically connected to the proximal
end of the IV hub. The IV needle assembly typically in-
cludes a packaging cover that protectively encloses the
IV needle cannula prior to use. The packaging cover is
removed immediately prior to use to permit access to the
IV cannula. The IV needle assembly may further include
aprotective shield that is moveable relative to the IV can-
nula from an open position where the [V cannula is ex-
posed to a closed position where the IV cannula is sub-
stantially shielded. The shield protects againstaccidental
sticks with the used IV cannula. A pair of flexible wings
may be mountedto the IV hub orto the shield to facilitate
manipulation of the IV needle assembly.

[0013] Inthis embodiment, the non-patient needle as-
sembly includes a non-patient hub having a proximal end
and a distal end. The non-patient needle assembly fur-
ther includes a non-patient cannula having a distal end
securely mounted in the hub, a proximal end projecting
proximally from the non-patient hub and a lumen that
communicates with the passage through the non-patient
hub. A multiple sample sleeve is typically mounted over
the non-patient cannula and secured to the proximal end
of the non-patient hub. External portions of the non-pa-
tient hub near the proximal end thereof may be formed
with an array of external threads or other mounting struc-
ture to enable the non-patient needle assembly to be
mounted to a collection tube holder or other such medical
device. Or, the holder may be pre-attached with the non-
patient needle assembly. The blood collection set may
further include a fitting mounted to the proximal end of
the flexible plastic tubing and configured for mating with
the distal end of the non-patient hub. For example, the
fitting may be a female luer fitting that can be engaged
withthe male luertaperatthe distal end of the non-patient
hub.

[0014] In one embodiment, the internal chamber is lo-
cated in the non-patient assembly beyond the non-pa-
tient cannula proximal end, which means that the air
passes through the non-patient cannula proximal end
from which blood is drawn, and then into the internal
chamber. Specifically, on venous entry airis compressed
and flows from the fluid passage and out of the non-pa-
tient cannula proximal end where it further flows through
the space between needle exterior and multiple sample
sleeve. The air then flows into the internal chamber,
which may be at the non-patient barb, the non-patient
hub thread, the non-patient hub body, or other location
or combination of locations that are beyond the non-pa-
tient cannula proximal end. The collection tube, which is
applied at the non-patient cannula proximal end, draws
blood from only the fluid passage and notfrom the internal
chamber.

[0015] Inanotherembodiment, a one-way check valve
is located within the internal chamber. The valve allows
air and blood to enter the internal chamber but shuts
closed both when vacuum is applied. Thus, when an
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evacuated collection tube is applied at the non-patient
needle tip, the tube draws blood from the fluid passage
but not from the internal chamber, and upon removal of
the IV needle from the targeted blood vessel, the check
valve closes and inhibits blood from dripping from the IV
needle tip.

[0016] In a further embodiment, the internal chamber
utilizes a branch in the fluid passage, e.g., a "Y" or "T".
The branching may be at any location or locations along
the fluid passage, but is advantageously at the proximal
end such as at the non-patient hub. The branching may
be in the form of a separate component added into the
fluid passage such as in between the female and male
luer fittings or it may be integral within the hub. The
branchingincludes some type of internal chamber as dis-
cussed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1Ais aperspective view of apriorart blood
collection set and collection tube holder.

[0018] FIG. 1Bis atop plan view of the blood collection
set and collection tube holder shown in FIG. 1A.

[0019] FIG.2isan exploded perspective view of aprior
art blood collection set.

[0020] FIG. 3 is side elevation view of a prior art non-
patient needle assembly, partly in section.

[0021] FIG. 4 is a cross-sectional side view of an em-
bodiment of the non-patient needle assembly of the blood
collection set.

[0022] FIG. 5 is a perspective view of the same em-
bodiment shown in FIG. 4

[0023] FIG. 6 is a cross-sectional side view of an em-
bodiment of the non-patient needle assembly of the blood
collection set.

[0024] FIG. 7 is a perspective view of the same em-
bodiment shown in FIG. 6

[0025] FIG. 8 is a cross-sectional side view of an em-
bodiment of the non-patient needle assembly of the blood
collection set.

[0026] FIG. 9 is an expanded view of the same em-
bodiment shown in FIG. 8

[0027] FIG. 10 is a perspective view of one embodi-
ment of a one way check valve.

[0028] FIG. 11 is a plan view of the same embodiment
shown in FIG. 10

[0029] FIG. 12 is a cross-sectional side view of the
same embodiment shown in FIG. 10

[0030] FIG. 13 is a perspective view of one embodi-
ment of the blood collection set.

[0031] FIG. 14 is a perspective view of one embodi-
ment of the blood collection set.

DETAILED DESCRIPTION
[0032] A prior art blood collection set that contains [V

cannula shielding is identified generally by the numeral
10 in FIGS. 1A and 1B. Blood collection set 10 is em-
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ployed in this embodiment with a collection tube holder
12. Holder 12 has a proximal end 14, a distal end 16 and
a tubular sidewall 18 extending between the ends. Prox-
imal end 14 of holder 12 is widely open and defines an
entry to a tube receptacle within sidewall 18. Thus, an
evacuated collection tube can be slid in a proximal-to-
distal direction through open proximal end 14 of holder
12 toward distal end 16. Distal end 16 of holder 12 is
characterized by an end wall 20. End wall 20 is formed
with an internally threaded mounting aperture 22, as
shown in FIG. 3.

[0033] Blood collection set 10 includes an IV needle
assembly 24 that comprises an IV hub 26. IV hub 26
includes aproximal end 28, a distal end 30 and apassage
(not shown) extending between the ends. |V needle as-
sembly 24 further includes an IV cannula 32 with a prox-
imal end 34, a pointed distal end 36 and a lumen 38
extending between the ends. Proximal end 34 of IV can-
nula 32 is mounted securely in the passage of IV hub 26.
Thus, lumen 38 through IV cannula 32 communicates
with the passage through IV hub 26. Flexible wings 40
are mounted to |V hub 26 at a location near distal end
30. Wings 40 can be folded into face-to-face relationship
with one another for convenient gripping between a
thumb and forefingerto enable manipulation of [V needle
assembly 24. Wings 40, however, also can be rotated
into a substantially coplanar disposition for taping to the
skin of a patient.

[0034] IV needle assembly 24 further includes a tubu-
lar shield 42 that is telescoped over IV hub 26. Shield 42
is formed with transverse slots 44 that slidably receive
wings 40. Thus, shield 42 can be slid from a proximal
position, as shown in FIGS. 1A and 1Bto a distal position.
IV cannula 32 is exposed for use when shield 42 is in the
proximal position shown in FIGS. 1A and 1B. However,
IV cannula 32 is substantially surrounded by shield 42
when shield 42 is moved to the distal position. Addition-
ally, slots 44 in shield 42 are configured to lockingly en-
gage wings 40 when shield 42 is in the distal position to
prevent orcomplicate a re-exposure of IV cannula 32. In
this case the presence of a shield does not inhibit flash
visualization within the IV needle assembly. The shield
illustrated in FIGS. 1A and 1B is one of many optional
shield designs that can be incorporated into blood col-
lection set10. Otherdesigns may provide wings mounted
directly to the shield. Still other designs may provide a
hinged shield mounted to IV hub 26. In still other designs,
a shield may be entirely separate from |V needle assem-
bly 24.

[0035] Anotherpriorartblood collection set isidentified
generally by the numeral 110 in FIG. 2. Fluid collection/
infusion set 110 includes alength of flexible plastic tubing
112, a proximal fitting 114, a needle assembly 116, a
spring 118 and a barrel assembly that comprises a front
barrel 120, a rear barrel 122 and a wing 124. Needle
assembly 116 includes a needle cannula 134, a needle
hub 136 and aneedle protector 138. Needle cannula 134
has a proximal end 140, a distal end 142 and a lumen
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144 extending between the ends. Distal end 142 of nee-
dle cannula 134 is beveled to a sharp tip.

[0036] FIGS. 1 A and 1B also show that a blood col-
lection set 10 further includes a length of flexible plastic
tubing 46. Tubing 46 includes opposite proximal and dis-
tal ends 48 and 50 and a passage extending between
the ends. Distal end 50 of tubing 46 is securely mounted
to proximal end 28 of IV hub 26 so that the passage
through IV hub 26 communicates with the passage
through tubing 46. A female luer fitting 52 is securely
mounted to proximal end 48 of tubing 46.

[0037] Blood collection set 10 further includes a non-
patient needle assembly 54, as shown in FIG. 3. Non-
patient needle assembly 54 includes a non-patient hub
56 with a proximal end 58, a distal end 60 and a fluid
passage 62 extending between the ends. Exterior sur-
face regions of non-patient hub 56 substantially adjacent
proximal end 58 define an array of external threads 64
configured for threaded engagement with the internal
threads formed in mounting aperture 22 of collectiontube
holder 12. External surface regions of non-patient hub
56 adjacent distal end define a male luer taper 66 con-
figured for mating with female luer fitting 52. Non-patient
needle assembly 54 further includes a non-patient can-
nula 68 having a pointed proximal end 70, a distal end
72 and a lumen 74 extending between the ends. Distal
end 72 of non-patient cannula 68 is mounted securely in
passage 62 through non-patient hub 56 and aligns sub-
stantially with external threads 64 on non-patient hub 56.
Non-patient needle assembly 54 further includes a mul-
tiple sample sleeve 76 mounted overnon-patient cannula
68 and securely engaged with proximal end 58 of non-
patient hub 56. Multiple sample sleeve 76 effectively
functions as a valve that prevents a flow of fluid from non-
patient cannula 68. However, multiple sample sleeve 76
can be pierced by pointed proximal end 70 of non-patient
cannula 68 in response to forces generated by a stopper
on an evacuated collection tube.

[0038] Itshouldbenotedthatflashvisualization maybe
acceptable in certain blood collection sets with safety fea-
tures, such as the type shown in FIGS. 1A and 1B. The
IV needle assembly and safety shield tend to be made
from a translucent plastic material, and may only contain
the IV cannula and flexible tubing, which may allow flash
to be seen through the IV cannula hub walls. Therefore
a minimum length of flash maybe sufficient, such that
initial blood flow on venous entry maybe observed at the
proximal end of the IV cannula. However in more ad-
vanced and complex |V cannula shielding mechanisms,
such as the blood collection set shown in FIG. 2, the
length of flash obtained from a typical venous entry may
not be sufficient for blood flow to be observed in the flex-
ible tubing at a location proximal to the |V needle assem-
bly itself, therefore flash visualizationtendstobeinhibited
within the IV needle assembly.

[0039] According to one embodiment of the invention,
a blood collection set, for example of the type disclosed
above, contains an internal chamber that increases the
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internal volume of the blood collection set. The increase
in internal volume of the blood collection set provides a
greater length of flash and therefore improved flash vis-
ualization, such that, advantageously, blood is observed
in the flexible tubing proximal the IV needle assembly on
the initial venous entry. While such improved or length-
enedflash is particularly advantageous for such complex
blood collection sets as shown in FIG 2, application in
any blood collection set is contemplated.

[0040] According to this embodiment of the invention,
ablood collection setincludes a plurality of internal spac-
es that will initially be at ambient air pressure. These in-
ternal spaces include the lumen through the IV cannula,
the passage through the IV hub, the passage through
the flexible tubing, the passage through the non-patient
hub and lumen through the non-patient cannula. The
blood collection set is employed by folding wings into
face-to-face engagement with one another and gripping
the wings between a thumb and forefinger. Any packag-
ing cover that may be mounted over |V cannula then is
removed and discarded. The pointed distal end of the IV
cannula then is urged into a targeted blood vessel. The
healthcare practitioner then may release the grip on the
wings, and if long term access to the blood vessel is re-
quired, the wings may be taped into face-to-face engage-
ment with the skin of the patient. The venous or arterial
access achieved with the |V cannula places the plurality
of interior spaces of the blood collection set in commu-
nication with the pressure of the blood in the patient.
Blood pressure exceeds the ambient air pressure. Ac-
cordingly, the pressure of air in the above-referenced in-
ternal spaces will increase, and blood will begin to flow
into these internal spaces. The system will reach equi-
librium as the air pressure within the blood collection set
increases in response to a reduction of volume caused
by the inflow of blood. Hence, a portion of the internal
spaces in the system will remain filled with air at a pres-
sure substantially equal to the venous or arterial pressure
thereby preventing blood from flowing any further to or
into the tubing. Stated differently, the system will include
its original volume of air in the space between the prox-
imal end of the non-patient needle and the blood that
enters the blood collection set. This pressurized air will
prevent any further flow of blood toward the non-patient
assembly, thereby stopping flash. In prior art systems
the total volume of the internal spaces maybe insufficient,
such that flash maybe stopped before it can be observed.
Accordingto embodiments of the invention, however, the
internal chamber which lacks direct communication to
the exterior, provides more internal volume into which
the air can be pushed, allowing blood to push further into
the device before the pressure of the blood equals the
pressure ofthe air. This increase ininterior space thereby
allows a greater length of flash to occur. Various embod-
iments of such internal chambers are described in detail
below.

[0041] FIGS. 4 and 5 show an embodiment of the in-
vention, where the internal chamber 301 is located be-

Page 191 of 1255



9 EP 1 665 986 A1 10

yond the proximal end 370 of the non-patient cannula in
the non-patient hub 356 and lacks direct communication
to the exterior. The internal chamber 301 is annular in
cross-section and has opposite proximal 770 and distal
ends 771 and a wall 772 extending therebetween; the
proximal end 770 has an inlet 777 in communication with
the passage. However all internal chamber geometries
can be considered for the invention. The non-patient hub
356 is generally made from 2 separate parts; the male
luer 374 and the non-patient thread assembly 375. Other
configurations are possible. On venous entry, airis com-
pressed and flows from the fluid passage 362 and out of
the non-patient cannula proximal end 370 where it further
flows through the space 312 between needle exterior
368 andmultiple sample sleeve interior376,then through
apassage 314throughthe non-patientbarb andthe male
luer wall 320 into the internal chamber 301 through the
inlet 777 in the male luer 374.

[0042] FIGS 6 and 7 show another embodiment of the
invention, with an elongated internal chamber to further
increase the flash length. The internal chamber 301a is
annular in cross-section and has opposite proximal 770a
and distal ends 771a and a wall 772a extending there-
between, the proximal end 770a has an inlet 777a in
communication with the passage. However all intemnal
chamber geometries can be considered for the invention.
The non-patient hub is made from 2 separate parts; the
male luer 374a and the non-patient thread assembly
375a. The longer internal chamber 301a is located be-
yond the proximal end 370a of the non-patient cannula
in the non-patient thread assembly 375a and has no di-
rect communication to the exterior. Other configurations
are possible. On venous entry, air is compressed and
flows from the fluid passage 362a and out of the non-
patient cannula proximal end 370a where it further flows
through the space 312a between needle exterior 368a
and multiple sample sleeve interior 376a, then through
a passage 314a through the non-patient barb into an in-
ternal chamber 301a through an inlet 777a in the non-
patient thread assembly 375a.

[0043] FIGS 81to 12 show a further embodiment of the
invention, in which a one-way valve 555 is located within
an internal chamber similar to that shown in FIG. 6. The
one way valve has a central core 550 surrounded by an
annular flange 551 that has a sealing ring 552 around its
outer diameter. The central core 550 is located around
the non-patient needle exterior 368b within the internal
chamber301b and has atapered base 553 which mates
to the taper of inlet 777b. Typically the one way valve
555 is formed from a resilient polymer such as an elas-
tomer or themrmoplastic.

[0044] As apparentto one skilled in the art, on venous
entry, air flows from the fluid passage 362b and out of
the non-patient cannula preximal end 370b where it fur-
ther flows through the space 312b between needle ex-
terior 368b and multiple sample sleeve interior 376b,
then through a passage 314b, through the non-patient
barb and the male luer wall 320b, through the inlet 777b
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where it moves the one-way valve 555, flowing past the
valve core base 553, valve sealing ring 552 and into an
internal chamber 301b in the male luer 374b. A vacuum
is applied to the fluid passage, when an evacuated col-
lection tube is applied at the non-patient needle tip. The
resultant positive pressure differential between the inter-
nal chamber and the fluid passage causes the one way
valve 555 to close, by the valve sealing ring 552 being
pressed against the proximal end of the internal chamber
770b andthe valve core tapered base 553 being pressed
into inlet 777b thereby preventing outflow of air or blood
from the internal chamber,. It should be noted that the
one way valve is not limited to the particular design de-
scribed in this embodiment as all types of one way valves
can be contemplated for this invention.

[0045] The one way valve 555 also inhibits blood from
dripping from the IV needle tip upon removal of the IV
needle from the targeted blood vessel after the blood
collection has been completed. In prior art blood collec-
tion sets, at the instance of removal of the IV needle, the
fluid passage of the blood collection set, will contain a
reservoir of air and blood at venous pressure, which will
be greaterthan the ambient atmospheric pressure. Thus
aback pressure is created within the fluid passage which
may cause aback-flow of blood to drip fromthe IV needle
tip. In the embodiment of the invention shown in FIGS 8
to 12, the reservoir of air at venous pressure is within the
internal chamber 301b, therefore the back pressure
causes the one way valve 555 to shut upen removal of
the |V needle thereby preventing such a back-flow of
blood in the fluid passage 362b.

[0046] FIGS 13 and 14 show another embodiment of
an internal chamber 401 which is branched from the fluid
passage usinga"Y" or "T" branched internal chamber in
the fluid passage into which air is displaced. The branch-
ing may be at any location or locations along the fluid
passage, but is typically near the proximal end such as
at the non-patient hub. FIG 13 shows a "Y" branched
internal chamber 454 in the form of a separate compo-
nent added into the fluid passage 462 such as in between
the female 455 and male luer 456 fittings. FIG 14 shows
a"T" branched internal chamber 457, which is anintegral
part of the non-patient hub, thus reducing the number of
components. The use of a "Y" or "T" branched internal
chamber may be accomplished with any convenient ter-
minal shapes at the interfaces of each component. The
embodiments exemplified previously are shown with luer
tapered fittings but other interface designs such as direct
connection to the flexible tubing may also be applied.
Although typical applications use a three port "Y" or "T"
branched internal chamber the use of a multiple port
branched internal chamber system is also possible. The
internal chamber 401, can be a separate component
which is affixed into a port 460 of the branch system as
shown in FIG 13 or an integral part of the branched sys-
tem as shown in FIG 14. All internal chamber geometries
can also be contemplated.

Page 192 of 1255



11 EP 1 665 986 A1 12

Claims

A blood collection set comprising;

a first needle assembly comprising a first hub and a
first cannula having a lumen therethrough, wherein
said cannula is mounted to said first hub,

a length of flexible tubing having opposite first and
second ends and a tubing passage extending be-
tween said ends, said first hub located proximate
said first end for providing communication between
said lumen of said first cannula and said tubing pas-
sage,

a second hub located proximate said second end
and having a passage extending therethrough, said
second hub passage being in fluid communication
with said tubing passage,

a non-patient cannula having opposite proximal and
distal ends and a lumen extending between said
ends, said distal end of said non-patient cannula be-
ingmountedto said second hub such that saidlumen
through said non-patient cannula communicates
with said second hub passage,

a multiple sample sleeve covering said non-patient
cannula and mounted to said second hub, and
aninternal chamberincommunication with said sec-
ond hub passage, wherein said internal chamber is
located within said second hub or is branched from
said second hub passage, and wherein said internal
chamber lacks direct communication to the exterior.

The blood collection set of claim 1, wherein said sec-
ond hub further comprises a male luer and a non-
patient thread assembly, which form said internal
chamber.

The blood collection set of claim 1, wherein said in-
ternal chamber communicates with said second hub
passage beyond said proximal end of said non-pa-
tient cannula.

Theblood collection set of claim 1, further comprising
aone way valve, wherein said one way valve inhibits
an outflow of air or fluid from said internal chamber.

The blood collection set of claim 4, wherein said one
way valve is located within said internal chamber.

The blood collection set of claim 1, wherein upon
venous access by said first needle cannula, venous
pressure causes blood to flow into said tubing pas-
sage, such that the total internal volume of said in-
ternal chamber and tubing passage results in a flash
length of at least approximately 0.25 inches in linear
distance in a proximal direction along said tubular
passage from said first end of said flexible tubing.

The blood collection set of claim 1, wherein upon
venous access by said first needle cannula, venous
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10.

11.

12.

13.

pressure causes blood to flow into said tubing pas-
sage, such that the total internal volume of said in-
ternal chamber and tubing passage results in a flash
length of at least approximately 0.50 inches in linear
distance in a proximal direction along said tubular
passage from said first end of said flexible tubing.

The blood collection set of claim 1, wherein said in-
ternal chamber is branched from said second hub
passage.

The blood collection set of claim 8, wherein said in-
ternal chamber is a Y branched internal chamber or
a T branched internal chamber.

The blood collection set of claim 1, wherein the vol-
ume of said internal chamberis atleast approximate-
ly 1.0ml.

The blood collection set of claim 10, wherein said
volume of said internalchamberis approximately 1.0
ml to approximately 3.0 ml.

The blood collection set of claim 11, wherein said
volume of said internalchamberis approximately 1.0
ml to approximately 2.0 ml.

A blood collection set comprising;

a first needle assembly comprising a first hub and
afirstcannula having a lumen therethrough, wherein
said cannula is mounted to said first hub,

a length of flexible tubing having opposite first and
second ends and a tubing passage extending be-
tween said ends, said first hub located proximate
said first end for providing communication between
said lumen of said first cannula and said tubing pas-
sage,

a second hub located proximate said second end
and having a passage extending therethrough, said
second hub passage being in fluid communication
with said tubing passage,

a non-patient cannula having opposite proximal and
distal ends and a lumen extending between said
ends, said distal end of said non-patientcannula be-
ing mountedto said second hub such that said lumen
through said non-patient cannula communicates
with said second hub passage,

a multiple sample sleeve covering said non-patient
cannula and mounted to said second hub, and

an internal chamber in communication with said sec-
ond hub passage, wherein said internal chamber is
located within said second hub or is branched from
said second hub passage, and wherein said internal
chamber lacks direct communication to the exterior,
wherein upon on venous access by said first needle
cannula, venous pressure causes blood to flow into
said tubing passage, such that the total internal vol-
ume of said internal chamber and tubing passage
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results in flash being observed within said flexible

tubing.
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PROBLEM TO BE SCLVED: To provide g sampling port that maintaing a foree for
holding a rubber cap to a needie assembly sven if areases are formed by the slastic
contraction of the rubber cap when a holiow needie is inserted into arubberplug of 8
bivod coliecting ube, thereby preventing isakags of blood SOLUTION: The sampling
port 20 includes a body part 30 with an opening 31 formed for inserting the bilood
coliecting tube 50 comprising the rubber plug 51, the hollow nesdie 61 inseriable
through the rubber plug of the blood collecting tube; a hub 84 for supporting the
proximal end of the holiow nesdie; the slastic rubbser cap 70 covering the hollow
neadie; and a holding part 80 holding the rubber cap. The sampling port 20 further
includes the needle assembly 80 mountad on the body part, and a plate 82 serving as
g preventing member 80 having a through-hole 31 which the holiow nesdis coversd
with the rubber cap penetrates, and preventing the creases 71 formed by the elastic
coniraction of the rubber cap when the hollow needie is inserled into the rubber plug,
from reaching the holding part.
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DESCRIPTION JP2012016496

An object of the present invention is to maintain a holding force for holding a rubber cap on a
needle assembly even if the rubber cap is elastically compressed and wrinkles are generated as
the hollow needle is inserted into the rubber plug of the blood collection tube. , Provide a
sampling port that can sufficiently prevent blood leakage. A sampling port (20) includes a body
portion (30) having an opening (31) for inserting a blood collection tube (50) provided with a
rubber plug (51), a hollow needle (61) insertable into the rubber plug of the blood collection
tube, and a hollow needle A needle assembly 60 attached to the main body, comprising: a hub 64
for supporting the proximal end of the needle; an elastic rubber cap 70 covered with a hollow
needle; and a holding portion 80 for holding the rubber cap. It has a through hole 91 through
which the hollow needle covered with the rubber cap penetrates, and prevents the weir 71
caused by the elastic contraction of the rubber cap accompanying the insertion of the hollow
needle into the rubber plug from reaching the holding portion And a plate 92 as the suppressing
member 90. [Selected figure] Figure 4

WA IVE/ 4 Sl

[0001]

The present invention relates to a sampling port for holding a blood collection tube.

[0002]

When blood is collected using a blood collection tube provided with a rubber plug, a sampling
port for holding the blood collection tube is used (see Patent Document 1).
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The sampling port has a main body having an opening for inserting a blood collection tube, and a
needle assembly having a hollow needle insertable into a rubber plug of the blood collection tube
is attached to the main body. There is. The hollow needle is covered with an elastic rubber cap to
prevent blood leakage.

[0003]

As the blood collection tube is inserted into the main body of the sampling port and the hollow
needle is inserted through the rubber plug, the rubber cap is elastically compressed to expose the
hollow needle while causing wrinkles. The exposed hollow needle collects blood into a blood
collection tube. When the blood collection tube is pulled out after blood collection, the rubber
cap elastically expands so as to stretch the eyelid from the contracted state, and restores a state
in which the hollow needle is covered again. This prevents the leakage of blood from the hollow
needle. The rubber cap is held to the needle assembly, for example by bringing the root portion
into intimate contact with the needle assembly.

(0004]
Japanese Patent Application Laid-Open No. 2002-291724

[0005]

However, wrinkles caused by elastic compression of the rubber cap as the hollow needle is
inserted into the rubber plug of the blood collection tube may reach the root of the rubber cap.

In such a case, the root portion of the rubber cap swells, and the holding force for holding the
rubber cap on the needle assembly is weakened. For this reason, when the tip of the rubber cap
bites into the minute insertion hole of the rubber plug of the blood collection tube, the rubber
cap is pulled together when pulling out the blood collection tube, and the position of the rubber
cap etc. And there is a risk that the prevention of blood leakage will be inadequate.

[0006]

The present invention has been made to solve the problems associated with the prior art
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described above, and even if the rubber cap is elastically shrunk as a result of insertion of the
hollow needle into the rubber plug of the blood collection tube, wrinkles may occur, It is an
object of the present invention to provide a sampling port which can maintain a holding force for
holding a rubber cap on a needle assembly, thereby sufficiently preventing blood leakage.

[0007]

A sampling port according to the present invention for achieving the above object comprises: a
main body portion having an opening for inserting a blood collection tube provided with a
rubber plug; a hollow needle insertable into the rubber plug of the blood collection tube; A
needle assembly attached to the main body, comprising: a hub for supporting the proximal end of
the hollow needle; a rubber cap having elasticity which is placed on the hollow needle; and a
holding part for holding the rubber cap A holder provided with a through hole through which the
hollow needle covered with the rubber cap penetrates, and the rubber cap being elastically
contracted along with the insertion of the hollow needle into the rubber plug; And the
suppression member which suppresses that it reaches.

[0008]

The suppressing member prevents the wrinkles generated by the elastic contraction of the
rubber cap with the insertion of the hollow needle into the rubber stopper of the blood collection
tube from reaching the holding portion, so the rubber cap at the portion of the holding portion
Does not expand, and the holding force for holding the rubber cap on the needle assembly is not
weak.

Therefore, even if the rubber cap is pulled together when pulling out the blood collection tube
after blood collection, the position of the rubber cap does not shift, and it is possible to
sufficiently prevent the leakage of the blood.

In this way, even if the rubber cap is elastically contracted and wrinkles occur as the hollow
needle is inserted into the rubber plug of the blood collection tube, the holding force for holding
the rubber cap on the needle assembly can be maintained. Thus, it is possible to provide a
sampling port that can sufficiently prevent blood leakage.

[0009]
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FIG. 1 is a block diagram showing a blood bag system in which a sampling port is incorporated.
FIG. 2 is a perspective view showing an initial blood flow bag shown in FIG. 1 and a sampling
port. It is sectional drawing which shows the principal part of the sampling port before inserting
a blood collection tube. It is sectional drawing which shows the principal part of the sampling
port after inserting a blood collection tube. 5 (A) is a perspective view showing a plate as a
restraining member, FIG. 5 (B) is a cross-sectional view taken along line 5B-5B of FIG. 5 (A), and
FIG. 5 (C) is FIG. 5C is an enlarged sectional view of the 5C portion of FIG. 6 (A) and 6 (B) are
cross-sectional views showing how the plate as the suppressing member is fixed to the main
body. FIG. 7A is a conceptual diagram for explaining the operation of the present embodiment,
and FIG. 7B is a conceptual diagram for explaining the operation in the case of a comparative
example in which a plate is not provided. FIGS. 8A to 8D are cross-sectional views showing
modified examples of the plate. FIGS. 9 (A) and 9 (B) are plan views showing further
modifications of the plate.

[0010]

Hereinafter, embodiments of the present invention will be described with reference to the
attached drawings. In the description of the drawings, the same elements will be denoted by the
same reference symbols, without redundant description. Also, the dimensional proportions of the
drawings are exaggerated for the convenience of the description, and may differ from the actual
proportions.

[0011]

Referring to FIG. 1, the blood bag system 10 shown in the figure is a blood collection device that
removes an initial flow (initial blood flow) of the collected blood when collecting blood and uses
the initial blood flow as a blood for examination. is there. First run blood is removed because
bacteria present on the skin and under the skin enter with the skin fragments at the time of
puncture.

[0012]

The blood bag system 10 includes a blood collection needle 11, a blood bag 12 for storing blood
collected via the blood collection needle 11, a blood collection tube 13 for communicating the
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blood collection needle 11 with the blood bag 12, and a middle of the blood collection tube 13.
And an initial blood flow bag 16 communicating with the blood collection tube 13 via the branch
tube 15 connected to the branch connector 14, and a sampling port 20 connected to the end of
the initial blood flow bag 16 doing. The branch connector 14 is provided with a sealing member
17 for sealing the communication with the blood bag 12. The sealing member 17 blocks the
communication to the blood bag 12 until the blood collection of the initial blood into the initial
blood bag 16 is completed. The branch tube 15 is provided with a clamp member 18 for blocking
the blood flow to the initial blood flow bag 16. When blood collection of primary blood flow ends,
the branch tube 15 is clamped by the clamp member 18 and the blood flow to the primary blood
flow bag 16 is cut off. Thereafter, the sealing member 17 is opened and blood collection to the
blood bag 12 is started.

[0013]

FIG. 2 shows a state in which the initial blood flow stored in the initial blood flow bag 16 is
collected as the test blood. A sampling port 20 is connected to the blood removal tube 19
connected to the initial blood flow bag 16. A lid member 40 for opening and closing the opening
31 is rotatably connected to the sampling port 20 via a hinge 41. When the primary flow blood
stored in the primary blood flow bag 16 is collected as the blood for examination, a vacuum
blood collection tube 50 (corresponding to a blood collection tube) provided with a rubber plug
51 is inserted into the sampling port 20 from the opening 31.

[0014]

The reduced pressure blood collection tube 50 is a device for collecting the initial blood flow
stored in the initial blood flow bag 16. The reduced pressure blood collection tube 50 has a blood
collection tube main body 52 and a rubber plug 51 fitted in the opening of the blood collection
tube main body 52. The inside of the reduced pressure blood collection tube 50 is in a vacuum or
reduced pressure state. When the reduced pressure blood collection tube 50 is connected to the
sampling port 20, the rubber plug 51 is pierced by the hollow needle 61. As a result, the inside of
the reduced pressure blood collection tube 50 and the blood removal tube 19 communicate with
each other, and the initial flow blood from the blood removal tube 19 is collected in the reduced
pressure blood collection tube 50.

[0015]
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With reference to FIGS. 3 and 4, the sampling port 20 according to the embodiment can be
described as follows: a body portion 30 provided with an opening 31 for inserting a blood
collection tube 50 provided with a rubber plug 51; 50, a hollow needle 61 which can be inserted
through the rubber plug 51, a hub 64 which supports the proximal end of the hollow needle 61,
an elastic rubber cap 70 which is put on the hollow needle 61, and a holding which holds the
rubber cap 70 And a needle assembly 60 attached to the body portion 30. The sampling port 20
further suppresses the wedge 71 (see FIG. 4) generated by the elastic contraction of the rubber
cap 70 due to the insertion of the hollow needle 61 into the rubber plug 51 from reaching the
holding portion 80. A member 90 is provided. The suppression member 90 includes a through
hole 91 through which the hollow needle 61 covered with the rubber cap 70 passes. In FIGS. 3
and 4, the upper side in the drawings is the “upper side” of each member, and the lower side
in the drawings is the “lower side” of each member. Details will be described below.

[0016]

The main body 30 has a cylindrical shape, and the lower side has a tapered shape. The main
body portion 30 is provided with an insertion port 32 for inserting the needle assembly 60 and a
locking portion 33 for preventing the needle assembly 60 inserted from being removed.

[0017]

The main body 30 is rotatably attached to the needle assembly 60. By making it pivotable, the
main body portion 30 can be pivoted with respect to the needle assembly 60, and the position of
the lid member 40 with respect to the initial blood flow bag 16 can be easily finely adjusted.

[0018]

The needle assembly 60 has a hollow needle 61 having a sharp needle point at its tip, a
connecting portion 62 connected to the blood removal tube 19, and a boss 63 for holding the
proximal end of the hollow needle 61. ing. The hub 64 is provided to project radially outward of
the boss portion 63. When the needle assembly 60 is inserted into the insertion port 32 of the
main body 30, the hub 64 gets over the locking portion 33 and is attached to the main body 30.
The upper end of the hub 64 in the figure is formed in an inclined surface so as to easily get over
the locking portion 33 when the hub 64 is inserted.
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[0019]

In order to rotatably attach the body 30 to the needle assembly 60, the clearance between the

connection 62 of the needle assembly 60 and the insertion opening 32 of the body 30, and the
outer periphery of the hub 64 and the body The dimension of the clearance between 30 and is
adjusted.

[0020]

The rubber cap 70 causes the blood collection tube 50 to be inserted into the main body portion
30, and as the hollow needle 61 is inserted into the rubber plug 51, the rubber cap 70 is
elastically compressed to expose the hollow needle 61 while producing a crease 71.

When the blood collection tube 50 is pulled out, the rubber cap 70 elastically extends from the
contracted state so as to extend the fold 71 and restores to a state in which the hollow needle 61
is again covered. This prevents the blood from leaking from the hollow needle 61.

[0021]

The holding portion 80 is composed of a lock member 81 through which the hollow needle 61 is
inserted and attached to the boss portion 63 of the needle assembly 60. The lock member 81 has
an undercut shape in which the proximal end side of the hollow needle 61 is smaller in diameter

than the distal end. The undercut shape of the lock member 81 holds the rubber cap 70.

[0022]

Referring to FIGS. 5A and 5B, the suppressing member 90 has a disk-shaped flat plate portion 93
fitted in the main body portion 30, and a convex portion 94 projecting toward the upper side at
the central portion of the flat plate portion 93. And a plate 92 having A through hole 91 through
which the hollow needle 61 to which the rubber cap 70 is attached passes is formed in the
convex portion 94. As shown in FIG. 5C, on the outer peripheral edge of the flat plate portion 93,
a ring-shaped projection 95 protruding outward in the radial direction is provided integrally with
the flat plate portion 93.
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[0023]

Referring again to FIGS. 3 and 4, the plate 92 is mounted in the main body 30 at a position above
the locking member 81 forming the holding portion 80. As the blood collection tube 50 is
inserted into the main body portion 30 and the hollow needle 61 is inserted into the rubber plug
51, the rubber cap 70 is elastically shrunk to expose the hollow needle 61 while producing a
crease 71..The clearance S between the through hole 91 of the plate 92 and the rubber cap 70
is relatively small. Therefore, the plate 92 prevents the crease 71 produced by the elastic
compression of the rubber cap 70 from reaching the holding portion 80 (FIG. 4).

[0024]

As described above, the body 30 is pivotally attached to the needle assembly 60. Then, between
the through hole 91 of the plate 92 fixed to the main body 30 and the rubber cap 70, a clearance
S for allowing the main body 30 to pivot is set. By setting the clearance S to a dimension that
does not inhibit the rotation of the main body 30, the rotational position of the main body 30
relative to the needle assembly 60, the position of the lid member 40 relative to the initial blood
flow bag 16, etc. It becomes possible.

[0025]

By providing the plate 92 with the convex portion 94, the range which is not influenced by the
crease 71 in the longitudinal direction of the rubber cap 70 can be enlarged. As a result, the
reduction in holding force for holding the rubber cap 70 on the needle assembly 60 can be
further suppressed. Even if the arrangement position of the plate 92 is shifted to the upper side
from the position shown in FIG. However, in this case, since the position of the blood collection
tube 50 is also shifted to the upper side, it may be necessary to slightly increase the length
dimension of the main body 30 in the longitudinal direction. Therefore, by providing the plate 92
with the projection 94 projecting toward the opening 31 of the main body 30, the length of the
main body 30 in the longitudinal direction is maintained, and the longitudinal direction of the
rubber cap 70 is maintained. It is possible to secure a sufficient holding force for holding the
rubber cap 70 on the needle assembly 60 by increasing the range not affected by the wedge 71.
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[0026]

The constituent materials of the main body 30, the lid member 40, the needle assembly 60
excluding the hollow needle 61, the holding part 80, and the plate 92 are not particularly limited,
but, for example, polycarbonate, polyethylene, polypropylene, ethylene-vinyl acetate co Examples
thereof include polyolefins such as polymers and modified polyolefins.

[0027]

The constituent material of the hollow needle 61 is not particularly limited. For example, various
metal materials such as stainless steel, aluminum or aluminum alloy, titanium or titanium alloy,
super elastic alloy such as Ni-Ti alloy, various hard materials such as polyphenylene sulfide The
resin material etc. are mentioned.

[0028]

The material of the rubber cap 70 is not particularly limited, but, for example, natural rubber,
isoprene rubber, butadiene rubber, styrene-butadiene rubber, nitrile rubber, chloroprene rubber,
butyl rubber, acrylic rubber, ethylene-propylene rubber, hydrin rubber, There are various rubber
materials such as urethane rubber, silicone rubber and fluorine rubber.

[0029]

6 A and 6B show how the plate 92 is fixed to the main body portion 30. FIG.

In the present embodiment, the main body 30 is formed of a resin material that shrinks more
than the resin material forming the plate 92 when heat is applied.

This is because the plate 92 can be fixed to the main body 30 by applying heat for sterilization.

[0030]

More specifically, as shown in FIG. 6 A, before the heat is applied, the inner diameter of the main
body 30 is relatively large, and the ring-shaped projection 95 of the plate 92 bites into the main
body 30 with a slight dimension.
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Since the plate 92 can be inserted into the main body 30 relatively easily, the plate 92 can be
easily incorporated.

[0031]

Then, as shown in FIG. 6 (B), when heat is applied in, for example, high-pressure steam
sterilization (autoclave) performed for sterilization, the main body portion 30 contracts more
than the plate 92. As a result, the ring-shaped projection 95 of the plate 92 further bites into the
main body 30, and the plate 92 can be easily fixed to the main body 30.

[0032]

As a combination example of the above resin materials, for example, polypropylene can be
applied as a molding material of the main body 30, and polycarbonate can be applied as a
molding material of the plate 92.

[0033]

The operation of this embodiment will be described.

[0034]

When collecting blood, the blood collection tube 50 is inserted into the main body 30 of the
sampling port 20, and the hollow needle 61 is inserted through the rubber plug 51.

As the hollow needle 61 is inserted into the rubber plug 51, the rubber cap 70 is elastically
shrunk to expose the hollow needle 61 while producing a weir 71.

[0035]

Referring to FIG. 7B, in the case of the comparative example in which the plate 92 is not
provided, the rubber cap 170 is elastically shrunk as the hollow needle 161 is inserted into the
rubber plug 51 of the blood collection tube 50. The ridges 171 produced by the above may reach
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the root of the rubber cap 170.

In such a case, the root portion of the rubber cap 170 is expanded, and the holding force for
holding the rubber cap 170 on the needle assembly 160 is weakened. For this reason, when the
blood collection tube 50 is pulled out, the rubber cap 170 is pulled together, the position of the
rubber cap 170, and the like are shifted, and there is a possibility that the prevention of the
leakage of the blood becomes insufficient.

[0036]

On the other hand, referring to FIGS. 4 and 7A, in the present embodiment, the plate 92 is
located in the main body 30 at a position on the upper side of the lock member 81 forming the
holding portion 80. Attached to The plate 92 prevents the hook 71 generated by the elastic
contraction of the rubber cap 70 with the insertion of the hollow needle 61 into the rubber plug
51 of the blood collection tube 50 from reaching the lock member 81. Since the rubber cap 70
does not expand at the portion of the locking member 81, the holding force for holding the
rubber cap 70 on the needle assembly 60 is not weakened.

[0037]

The exposed hollow needle 61 is inserted into the rubber plug 51 to collect blood into the blood
collection tube 50. When the blood collection tube 50 is pulled out after blood collection, the
rubber cap 70 elastically expands so as to extend the fold 71 from the contracted state, and
restores the state of being re-covered with the hollow needle 61. This prevents the blood from
leaking from the hollow needle 61. The rubber cap 70 is held by the needle assembly 60 at the
locking member 81.

[0038]

When the blood collection tube 50 is pulled out in a state in which the tip of the rubber cap 70
bites into a minute insertion hole of the rubber plug 51 of the blood collection tube 50, the
rubber cap 70 is pulled together. However, since the portion of the lock member 81 is not
affected by the wedge 71, the holding force remains set at the initial stage. Therefore, the rubber
cap 70 does not come off the hollow needle 61, and biting of the blood collection tube 50 into

01-08-2019 11

Page 217 of 1255



the rubber plug 51 is released. As a result, the position of the rubber cap 70 and the like do not
shift, and it is possible to sufficiently prevent the leakage of blood.

[0039]

As described above, even if the rubber cap 70 is elastically contracted as a result of insertion of
the hollow needle 61 into the rubber plug 51 of the blood collection tube 50 and a crease 71 is
generated, the rubber cap 70 is held on the needle assembly 60 Can maintain the holding force,
thereby providing a sampling port 20 capable of sufficiently preventing blood leakage.

[0040]

The body portion 30 is rotatably attached to the needle assembly 60, and the plate 92 is fixed to

the body portion 30, so that the body portion 30 is pivoted between the through hole 91 and the
rubber cap 70. Since the allowable clearance S is provided, it is possible to easily finely adjust the
rotational position or the like of the main body 30 with respect to the needle assembly 60.

[0041]

Further, since the plate 92 is provided with the convex portion 94 projecting toward the opening
31 side of the main body 30, the length of the rubber cap 70 in the longitudinal direction is
maintained while the length of the main body 30 in the longitudinal direction is maintained. It is
possible to secure a sufficient holding force for holding the rubber cap 70 on the needle
assembly 60 by enlarging the range not affected by the hook 71.

[0042]

Further, since the ring-shaped projection 95 protruding radially outward is provided on the outer
peripheral edge of the plate 92, the plate 92 is inserted into the main body 30 so that the ring-
like projection 95 bites into the main body 30 with a slight dimension. It can be inserted, and the
plate 92 can be easily incorporated.

(004 3]

Further, the main body portion 30 is formed of a resin material that shrinks more than the resin
material forming the plate 92 when heat is applied, and the plate 92 is formed of the main body
portion 30 by applying heat for sterilization. The plate 92 can be relatively easily inserted into
the main body 30 before applying heat, and the plate 92 can be easily incorporated.
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On the other hand, when heat for sterilization is applied, the main body 30 contracts more than
the plate 92.

Thus, the plate 92 can be easily fixed to the main body 30.

(0044]

(Modified Example of Plate) The plate has a through hole 91 through which the hollow needle 61
to which the rubber cap 70 is attached penetrates, and the rubber cap 70 is elastic with the
insertion of the hollow needle 61 into the rubber plug 51 of the blood collection tube 50. The
shape can be modified to an appropriate shape as long as the wrinkles 71 generated by being
compressed are prevented from reaching the holding portion 80.

[0045]

For example, referring to FIG. 8, plate 92a (FIG. 8 A) in which convex portion 94 smoothly
protrudes from flat plate portion 93, and plates 92b and 92c having a flat upper surface with the
entire thickness increased. 8 (B) (C), a plate 92 d (FIG. 8 (D)) having a cap shape that covers the
holding portion 80 without covering the entire bottom surface of the main body 30 can be
exemplified.

[0046]

Further, referring to FIG. 9, a plate 92¢ of a type in which a through portion is not formed in flat
portion 93 (FIG. 9A) and a plate 92f of a type in which a through portion 96 is formed in flat
portion 93 (FIG. 9B). Can also be

[0047]

(Other Modifications) Although the lock member 81 having the undercut shape is illustrated as
the holding portion 80 for holding the rubber cap 70, the holding portion 80 is not limited to this
case.

The holding portion 80 can be appropriately modified as long as it has a function of preventing
the rubber cap 70 from coming off and holding the same in the needle assembly 60.
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For example, the holding unit 80 may use a form in which the rubber cap 70 is adhered and held
to the hollow needle 61 with an adhesive, a form in which the rubber cap 70 is adhered to the
hollow needle 61 by ultrasonic welding, and a clip. The form etc. which hold | maintain the
rubber cap 70 to the hollow needle 61 can be illustrated by the insertion which was carried out.

These holding portions 80 may be used alone, or two or more types of holding portions 80 may
be combined.

[0048]

Reference Signs List 20 sampling port, 30 main body, 31 opening, 50 vacuum blood collection
tube (blood collection tube), 51 rubber stopper, 60 needle assembly, 61 hollow needle, 64 hub,
70 rubber cap, 71 hook, 80 holder, 81 lock Members, 90 restraint members, 91 through holes,
92 plates (suppression members), 93 flat plate parts, 94 convex parts, 95 ring-shaped
projections, S clearance.
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CLAIMS JP2012016496

1.

A main body having an opening for inserting a blood collection tube provided with a rubber plug,
a hollow needle insertable into the rubber plug of the blood collection tube, a hub supporting a
proximal end of the hollow needle, A needle assembly attached to the main body portion, the
needle assembly attached to the main body portion; and the hollow needle through which the
rubber cap is passed. And a suppressing member that has a through hole for suppressing the
wrinkles generated by the elastic contraction of the rubber cap with the insertion of the hollow
needle into the rubber plug. Characteristic sampling port.

2.

The main body portion is rotatably attached to the needle assembly, the suppressing member is
fixed to the main body portion, and the rotation of the main body portion is performed between
the through hole and the rubber cap. The sampling port according to claim 1, having a clearance
that allows movement.

3.

The said main-body part is cylindrical shape, The said suppression member is disk shape and is
provided with the convex part which protrudes toward the said opening part side of the said
main-body part. Sampling port.

4.

The sampling port according to any one of claims 1 to 3, wherein an outer peripheral edge of the
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suppressing member is provided with a ring-shaped protrusion that protrudes radially outward.

5.

The main body portion is formed of a resin material that shrinks more than the resin material
forming the suppression member when heat is applied, and the suppression member is reduced
to the main body portion by applying heat for sterilization. The sampling port according to any
one of claims 1 to 4, wherein the sampling port is fixed.
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PROBLEM TO BE SOLVED: To provide a2 sampling port that maintains a foros for
holding a rubber cap to a negdle assembly aven if creases are formed by the elastic
coniraction of the rubber cap when a hollow needis is inseried inlo a rubbser plug of a
Biood coliecting tube, thereby preveniing leakage of blood SCLUTION: The sampling
port 20 includes a body part 30 with an opening 31 formed for ingerting the blood
collecting tube 50 comprising the rubber plug 51, the hollow nesdle 61 insartable
through the rubber plug of the biood collecting tube; a hub 84 for supporting the
proximat end of the hollow needie; the eiastic rubber cap 70 covering the hollow
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includes the neadie assembly 80 mounted on the body part, and a plate 892 serving as
a preventing member 80 having a through-hols 81 which the hollow needle coverad
with the rubber cap penetrates, and preveniing the oraaseas 71 formed by the slastic
cordraction of the rubber cap when the hollow neadle is inseried into the rubber plug,
from reaching the holding part.
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ABSTRACT / ZUSAMMENFASSUNG / ABREGE

19200766.4

Blood sample optimization systems and methods are described that reduce or
eliminate contaminates in coliected blood sampiles, which in turn reduces or
eliminates false positive readings in blood cultures or other testing of collected
blocd samples. A blood sample optimization system can include a blocod
sequestration device (1500) located between a patient needle and a sample
needle. The blood sequestration device can include a sequestration chamber
(1508) for sequestering an initial, potentially contaminated aliquot of blood, and
may further include a sampling channel (15086) that bypasses the sequestration
chamber to convey likely uncontaminated blood between the patient needle and
the sample needle after the initial aliquot of blood is sequestered in the

sequestration chamber.
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Hiatt Anmiglde-hr:
Sheet Application Mo: 19 200 Yoo, 4
Fauille Demands n°;

The examination is being carried out on the foliowing application documents

Description, Pages

1-43

as originally filed

Claims, Numbers

1-14

as originally filed

Drawings, Sheets

1/50-50/50 as originally filed

s

Reference is made to the following document; the numbering will be adhered to in the
rest of the procedure.

D1:

1.1

WO 96/05875 A1 (BAXTER INT [US]) 29 February 1996.

The present application does not meet the requirements of Article 52(1) EPC,
because the subject-matter of claims 1 and 6 are not new in the sense of Article
54(1) and (2) EPC.

The reasons are as foliows:

Document D1 discloses (the references in parentheses applying to this
document) all the features of claim 1, namely:

"A blood sequestiration device (see figure 1: ref. sign 10 "closed
system bilood sampling device”) comprising;

an inlet port (see figure 1: ref. sign 14 "cannula tip");

a junction (see fig. 1: the area where the bore 36 connects with bore
18) connected with the inlet port;

a sequestration chamber (see figure 1: ref. sign 22 "blood disposal
chamber”) having a vent (see figure 1: ref. sign 30 "liquid tight, air permeable
hydrophobic membrane”) comprising an air permeable blood barrier;

EPQ Form 1703 31 81 TR
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Fauitie Bemande n”
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-

1.2

a sampiing channel (see figure 1: ref. sign 36 "bore™ having a
proximal end connected with the inlet port via the junction and a distal end
connected with an outlet port (see fig. 1: ref. sign 42 "luer’); and

a housing (see fig. 1) that houses and defines the inlet port, the
junction, the sequestration chamber, and the sampling channel, and the
outief port,

whereby the sequestration chamber (see figure 1: ref. sign 22
"blood disposal chamber”) is connected (see fig. 1) with the inlet port via the
junction which is configured to direct (see page 3, lines 110 4: ".. It also
feeds an initial fraction of withdrawn biood 10 a communicating bload disposal
chamber which has an air permeable liquid sealed snd ...") the first portion of
blood to the sequestration chamber (see figure 1: ref. sign 22 “blood disposal
chamber”), and the air permeable blood barrier includes an air permeable
material that seals at least partially upon contact with a portion of the first
portion of bilood”.

Claim 1 is thus not novel (Art. 54(1)(2) EPC).

Document D1 also discloses (the references in parentheses applying to this
document) all the features of claim 1, namely:

"A system of a blood sequestration device (see figures 1, 2: ref. sign 10
"closed system blocod sampling device"), a blood sampling pathway (see
figures 2: ref. sign 50 "venipunciure device") having a patient needle, and a
sample collection device (see figures 2: ref. sign 70 "syringe"), the blood
sequestration device comprising;

an inlet port (see figure 1: ref. sign 14 “cannula tip") connected with the
patient needie;

@ junction (see fig. 1: the area where the bore 36 connecis with bore 18)
connected with the inlet port opposite the blood sampling pathway;

a sequestration chamber (see figure 1: ref. sign 22 "blood disposal chamber”)
having a vent (see figure 1: ref. sign 30 "iquid tight, air permipable hydrophobic
membrane”) comprising an air permeable blood barrier;

a sampling channel (see figure 1: ref. sign 36 "bore" having a proximal end
connected with the inlet port; and

an outlet port (see fig. 1: ref. sign 42 "luer") connected with a distal end of
the sampling channel and with the sampile collection device; and
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Darnande no,

3.2

3.3

a housing (see fig. 1) that houses and defines the inlet port, the outlet port,
the sequestration chamber, and the sampling channel,

whereby the sequestration chamber is connected with the inlet port and
the air permeable blood barrier includes an air permeable material that
seals at least partially upon contact with blood™.

Claim 6 is thus not novel (Art. 54(1)(2) EPC).

The dependent claims 2 to 5 and 7 to 14 do not appear to contain any features
which, in combination with the features of any claim to which they refer, meet
the requirements of the EPC with respect to novelty (Art. 54(1)(2), EPC) and/or
inventive step (Article 56, EPQC), the reasons being as follows:

Ad claims 2, 12, 13: Not novel, see D1, figure 1;
Ad claims 3, 4: Not novel, see D1, figures 1, 2;

Ad claims 5, 14: Not inventive to design the housing from two parts, see D1,
figure 1;

Adclaims 7, 8, 9, 10, 11: Not novel, see D1, figures 2.

Further objections:

The closest prior art (see document D1) is not acknowledged in the description
(Rule 42(1)(b) EPC).

Claim-like clauses appended at the end of the description (see pages 39 to 43)
must also be deleted prior to grant, since they ctherwise may lead to unciarity
as to the actual scope of protection (Guidelines F-1V, 4.4).

"Incorporation by reference” is not an option in the Eurcpean procedure since
the concerned subject-matter does not fali within the scope of the claims (Article
84 EPC}); the description thus requires amendment in this respect at paragraph
[0001].

{tis not at present apparent which part of the application couid serve as a basis
for a new, allowable claim.

if, however, filing an amended set of claims, arguments in support of
inventive step in the form of a problem-solution approach according to the
Guidelines G-V, 5 should be provided in an accompanying letter.

EPC Form 1703 01 917R
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Since the present description will not be consistent with the subject-matter as
defined by such an amended set of claims, to expedite the examining
procedure the applicant should then at the same time bring all affected
passages of entire description into conformity with such an amended set of
claims, i.e. the applicant should limit the application to the embodiment of the
invention, namely as defined by an amended independent claim, and to the
preferred embodiments, namely as defined by amended dependent claims.

e ow

in this respect, it is noted that terms like "... may...”, ".. can..”, etc. as used
throughout the description are not allowed if the related feature is part of the
invention as defined by the independent claims. Appropriate amendments are
required.

it is noted that anything denoted "... embodiment ...”" and "... invention ...”
must fall under the scope of proteciion sought, otherwise it is not an
embodiment and not an invention.

Therefore, all the terms like ".. aspect of the invention ...", "... embodiment ...",
.. invention ...”, "... variation of the invention ...", etc. related to all further
inventions and further features or methods not covered by the amended set of
claims should be replaced by the term "... example nol being part of the
invention ...", if not then the remaining embodiments are to be excised from the
amended set of claims, description and drawings or to be denoted not forming
part of the present invention but represent background art that is useful for
understanding the invention (see Guidelines F-1V, 4.3(ii{)).

The subject-matier concerning the embodiments to be excised may be made
the subject of one or more divisional applications according to Rule 36 EPC.

Care should then also be taken during revision of the description and the claims
not to add subject-matter which extends beyond the content of the application
as originally filed (Article 123(2) EPC).

intermediate generalisations should also be avoided (Art. 123(2) EPC and
Guidelines H-V, 3.2.1).

e TTOR 01 SR
PO AW T ET R
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Date cf Form 1547 Sheet 5 Apglication No: 18 200 78804
Date Fauille Demande n®

To make sure that the new set of claims mesis the requirements of Ard.
123(2} EPC and Guidelines H-V, 3.2.1, the applicant is requesied {o double
check and provide basis for the amendmenis by references fo the
application as filed In the accompanying letter in his own interestl.

oo e
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FPowsred by EPD and Googls

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JPS5867238

[0001]

The present invention relates to an apparatus for collecting a liquid sample, such as blood, from a
patient. In particular, the invention relates to a needle silker for collecting one or more liquid
samples from such a patient. The apparatus of the present invention employs a transparent or
translucent f ¥ introduction chamber so that it is possible to observe whether the needle in
question has approached the proper location. In the re-introduction chamber, the reciprocating
motion is formed of a material which becomes an obstacle wall for the liquid received therein
and which becomes an exhaust passage for the gas pushed out by the liquid sample received in
the reject chamber. A stopper is incorporated therein. The stopper reciprocates so that when the
sample liquid is first received, it completely prevents the liquid sample from being discharged,
while at the same time venting the gas by the liquid sample. The stopper, when discharged into
the collection container, cooperates with a vent in the discharge area of the erection stand to
continuously discharge and pass the collected sample to one or more negative pressure
collection containers. It reciprocates by working action. In the case where all the samples are
continuously collected and discharged to a plurality of negative pressure containers, the
assembly is connected to the discharge opening of the device during the replacement period of
the negative pressure collecting container in preparation for discharging the next sample.
Includes a cooperating flexible sleeve. As described above, it is desirable to provide a mechanism
for notifying a user of such a needle assembly that the venous needle has penetrated the vein of
the patient from whom the entire blood sample is to be collected. It is often difficult to place a
vein in the space where blood is collected from the patient, and blood flow to the collection
container may be improper for other reasons. In such a case, it would be beneficial to be able to
quickly perceive the needle entering the vein and blood flowing into the needle assembly. I feel
that the needle has entered this way. A negative pressure collection container is then inserted
into the collection silker according to well-known blood sample collection techniques during the

01-02-2020 1
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single sample collection procedure. One of the problems encountered during the venipuncture
stage is the air pool found in various needle assemblies for one or more blood samples. When a
venous puncture is made and a negative pressure collection container has not yet been attached
to the opposite end of the needle silker, under normal atmospheric conditions, blood will collect
due to the pool of air remaining inside the needle assembly. It does not always flow into the
needle assembly. Thus, when venipuncture is completed, blood flow is not initiated simply by
obstruction of the air pocket in the needle assembly. According to this justification, by contrast,
the use of a porous plug in the collection chamber—air from the collection chamber so that the
collection chamber receives the blood sample from which the plug was collected.

Extrude. In addition, the stopper is operable to initially vent the extruded air during the receiving
procedure, and to discharge the sample to the negative pressure collecting vessel when the
negative pressure vessel is attached to the needle assembly. A needle assembly is disposed within
the collection chamber to cooperate with an outlet at the negative pressure puncture needle. For
example, in one embodiment of the present invention for a single-sample collection procedure,
the assembly of the present invention vents all of the extruded air when a sample is introduced,
and a negative pressure vessel is attached to the assembly and a negative pressure puncture for
discharge is provided. When the needle penetrates into the negative pressure collecting
container, the introduced sample 14—a porous plug that moves to open the passage of the
assembly in response to a differential pressure to discharge into the negative pressure collecting
container. Having. Another embodiment of the present invention has a flexible sleeve covering
the discharge opening of the negative pressure puncture needle. The flexible sleeve is arranged
to exhaust air from the third outlet at the outlet puncture needle during sample introduction. !
The retractable sleeve flexes and moves through the sixth outlet when the negative pressure
blood collection container is inserted into the assembly to be recognizable by the negative
pressure puncture needle. Once one sample is obtained in the negative pressure blood collection
device and the negative pressure container is removed from the assembly, the flexible sleeve is
then applied until the negative pressure container is attached for the second sample collection.
Discharge amount of pressure puncture needle b'f! : Covered. As is well known to those skilled in
the art, this procedure is repeated to collect the required number of samples U into separate
negative pressure blood collection containers. Considering the use of a porous plug in a blood
collection device of the type described herein, consider the earlier filed US Application No.
915.670, filed June 15, 1978, entitled "Blood collection assembly with venipuncture indication.
The inventor (assignee is the same as the present application) in the body J (Blnode Sampling
Assembly Having Vein Entry Indicator) William N. Erdrichsi (Wil iam N, Eldvidge who uses the
air vein to sense the vein needles). He knew he could prevent the desired blood flow to the point
where he could. L. Ridge's invention includes a perforated 'J4f plug which mates with a one-way
valve, which 10,000 air vents the air inside the needle silker during the first stage of the blood
collection procedure. Let go outside. The vent prevents the passage of blood until the user
attaches the blood collection device to the needle assembly.
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Upon contact with the negative pressure of the negative pressure blood collection container, the
separated one-way valve opens to carry blood from the patient's vein and to enter the blood into
the collection container through a needle silker. The Eldritzzi invention recognized the use of a
porous material to vent the displaced air while the whole blood reservoir was in place, but there
is still room for improvement of such devices, and in particular there is room for improvement.
Related to the present invention. That is, the stopper of the present invention reciprocates and
does not simply act as a vent, but instead acts as a valve mechanism without having a separate
and complex structure to provide valve action. That is, the stopper of the present invention
cooperates with the blood introduction chamber to reciprocate and reciprocate to allow air to
vent from the introduction chamber but not to discharge the blood sample and to introduce
blood when the assembly is adhered to the negative pressure blood collection container. Move to
discharge. Next, a description will be given with reference to the drawings. In the drawings, the
same parts are denoted by the same reference numerals. FIG. 1 shows a basic needle assembly
10 that includes a housing 12, a first puncture needle 14 for insertion into a patient, and a
second puncture needle 15 at the opposite end of the housing. External component cost? Is
shown. The second puncture needle 15 is adapted to be inserted into a negative pressure
container 16 for collecting a number of samples. The nosing 12 includes a threaded portion 25
having a screw 18 adjacent to the second puncture needle 15 into which the container support
19 is screwed by an inner silk threading screw 20 provided at its forward end. The puncture
needle 15 of the negative pressure container 16 and the tea 2 is inserted into the trash container
19 so as to pass through the stopper 21 at the front end of the negative pressure container 16.
Such general aspects of sample collection vessels are well known to those skilled in the art. This
will be described with reference to FIG. Preferably, the housing 12 has a front end 24 and a rear
end 25 which can be separated to insert a porous plug 27. The front end 24 1d has a cylindrical
shape, and a large hole 28 is formed so that the porous stopper 27 can be reciprocally received
in the groove. A small aperture 29 for receiving one puncture needle 14 is provided. In this
embodiment, the small aperture 29 extends to a smaller, smaller diameter conduit 60 that
connects the aperture 29 and the aperture 28 to each other. A stepped portion 6 for receiving
the first puncture needle 14 in contact with the first puncture needle 14 is formed at the junction
between the one hole 29 and the conduit 60. The first puncture needle 14 may be fixed in the
mouth 29 by a suitable adhesive.

It will be known to those skilled in the art that the conduit 30 is not an essential element for this
configuration, but merely a preferred form. Further, the diameter of conduit O can be varied to
adjust the flow rate of fluid passing therethrough. The front end 24 of the housing also includes
a number of longitudinal ribs 61 surrounding a first puncture needle extending outwardly. A
garment (not shown) having a lyso in combination with the rib 31 substantially approximates the
first puncture needle extending outward. The mating ribs between the piercing needle armor and
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the needle assembly facilitate the user's insertion into or removal from the needle assembly of
the armor. The forward end 24 also includes an annular flange 62 that serves as a mating
surface when joining the two parts of the housing into an assembly. Again, an adhesive or similar
suitable fixing material can be used to fix the two parts of the housing and the assembly. The rear
end 25 includes a slightly projecting cylindrical portion 40 sized to fit inside the front end
opening 28. On the opposite side of the rear end, the external thread 18 is provided at the
portion 260 of the rear end 25 as described above by the connecting mechanism of the tube
support. A hole 70, similar to the hole 29 at the front end of the housing, extends over all the
rear ends of the housing. The aperture 70 is dimensioned to match the diameter of the second
puncture needle 15, where again the second puncture needle is secured to the aperture 70 by a
suitable material such as an adhesive. When combining the two ends R (524 and S25) of the
housing, an annular flange 46 is provided corresponding to the annular flange 32. It will be
appreciated that when assembling the two parts of the housing with the stopper 27 positioned
therein, the flanges 32 and 46 may be secured by a suitable securing material, such as, for
example, an adhesive. Orifice 28 at front end 24 defines a tubular chamber 50 for receiving a
liquid sample to be collected. To observe the contents of the tubular chamber 50 and to inform
the user of the device that the puncture needle has reached the vein, the annular wall 88 at the
front end forming the tubular chamber 50 is made of a translucent or transparent material. It is
preferable to be formed. It will be appreciated by those skilled in the art from a manufacturing
standpoint that the entire front end of the needle assembly is preferably made of a transparent
material, such as a thermoplastic hard resin. However, closed windows, ports or other devices for
the user of the device to view the contents of the tubular chamber 50 are also within the scope of
the present invention.

The porous plug 27 is reciprocally mounted in the opening 28 and has an inner opening 72 for
reciprocally fitting with the front end of the puncture needle 15 which receives a negative
pressure. As is well known, the porous plug 27 is cylindrically shaped according to the aperture
28 and has a diameter that is liquid-tightly engaged with the wall of the tubular chamber 50, but
is also apertured by the action of a differential pressure with the opposite surface. 28, the
stopper 27 is defined so that it can reciprocate. The porous frame 27 is made of a so-called gas-
permeable / liquid-impermeable material that allows the passage of a gas such as air but does
not allow the passage of a liquid such as blood. Examples of materials used to form the
perforated chamber frame 27 include sintered polyethylene, open cell foamed polyethylene, and
other similar moldable polymeric materials such as porous polypropylene and porous
polyfluorocarbon. As shown in FIG. 2, negative pressure puncture needle 15 includes a notch 74
adjacent its end 84. At this point, the notch 74 communicates with the tubular chamber 50 by
the amount of the lumen of the second puncture needle 15 depending on the position of the
porous stopper 27, but the end 84 of the porous frame 27 is closed by the stopper. Closed or
otherwise deformed or otherwise closed. An additional notch or opening is provided for
communication between the rear end 51 of the tubular chamber 50 and the second puncture
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needle 15. Further, as shown in FIG. 2, a sixth notch or open lower 8 is provided for
communicating between the atmosphere, that is, the outer peripheral region of the assembly of
the present invention and the lumen of the second puncture needle 15. Next, a description will be
given with reference to FIG. The needle assembly connected to the support 19 is shown. A first
puncture needle 14 is shown inserted into a patient P undergoing venipuncture. When the
puncture needle 14 of the bobbin 1 enters the vein of the patient P, blood flows from the vein
into the tubular chamber 50 through the first puncture needle 14 and the small-diameter conduit
30 km. When blood flows into the tubular chamber 50, air in the tubular chamber 50 is pushed
out of the tubular chamber 50 through the porous frame 27, but blood does not pass through the
porous frame 27 due to the characteristics of the porous frame 27. The air which has passed
through the stopper 27 from the tubular chamber 50 through the notches 74 and 76 and further
through the lumen of the second puncture needle 15 and the outer notch 78 covers the outer
end of the negative pressure puncture needle 15. The mirror device O is extruded into a region
82 (FIG. I2) between the flange 92 and the end face 106 of the housing end 25. Here, the stopper
27 remains at the position shown in FIG. 2 covering 74 orifices or notches.

Further, here, a blood sample collected from the patient P is located in the tubular chamber 50.
Referring now to FIG. 6, it is shown that the silker has a support 19 attached to the hub 26 of the
rear / Using 25. The negative pressure puncture needle 15 has a resilient stopper pierced by the
end or point 100 and shows a negative pressure blood collection container 16 fitted in a support
19. A vacuum is created by penetrating 21, which vacuum or negative pressure removes any air
remaining in tubular chamber 50 into the interior region of negative pressure vessel 16 and
cutouts 74 and 76. Is drawn through the entirety of the porous frame 27 by communicating
through the lumen. Since the stopper 27 is closed by the blood, a pressure difference is
generated between the upper tubular chamber 50 and the lower tubular chamber 51, and the
stopper 27 moves downward toward the surface of the extension 4U as shown in FIG. With this
movement, the stopper 27 removes the cover of the opening or notch 74. Any residual air
trapped in the lower tubular chamber 51 during this movement will pass through the notch 76
and will facilitate the movement of the plug 27. When the cutout 74 is uncovered, flow between
the tubular chamber 50 and the vacuum container 16 is provided through the lumen of the
vacuum puncture needle 15. On the other hand, by inserting the negative pressure container 16
into the support 19 and penetrating the puncture needle 15 through the stopper 21 by the point
100, as shown in FIG. It moves upward to a position where it engages with the bottom surface
106 of 26. Thus, the blood sample drawn from the vein of the patient P and stored in the tubular
chamber 50 moves into the negative pressure collecting container 16. Once the sample has been
withdrawn into the container 16, the refuse 516 is removed from the support 19, whereby the
mirror device O closes the notch 78 and returns to a position covering the end 100 of the
negative pressure puncture needle 15. In this way, the first puncture needle 14 can be
continuously mounted in the container 16 and the support 19 for receiving a plurality of blood
samples while remaining in the vein without leaking blood. I do. Referring now to FIG. 4, another
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embodiment is shown in which the notch 78 is not cut in the negative pressure puncture needle
15a. In this device, the same parts are indicated by the same reference numerals with a suffix a.
In the present embodiment, the puncture needle 15 a V (instead of the air passage or the open
lower 8) has its flange 10 B closed and engaged so that the gas is not always sealed adjacent to
the surface 106 a of the extension 26 a. A positioned sleeve 90 is formed.

As shown in FIG. 6, the sleeve 90 is arranged to slidably engage the puncture needle 1 5a.
However, a point 95 inside the sleeve 90u groove has a plurality of internal grooves 94 that
actually engage the outer surface of the puncture needle 15a. The groove thus provides gas
communication between the puncture needle end 10Da and the upper end of the sleeve 90,
where air leaks between the adjacent surface of the flange 108 of the sleeve 90 and the surface
1U6a of the extension 26a. 'Jj 94 is set to a size that allows gas to pass and liquid not to pass. It
will be appreciated that the upper surface of the flange 108 can similarly envision a groove that
provides ventilation between the end 100a and the atmosphere. Yet another example of the
present invention that provides a complete single-blood sample collection assembly is shown in
FIG. No special sleeve 80 is used as shown in this assembly and puncture needle 15b does not
have a third notch or opening, such as notch 78 in the embodiment shown in FIG. . Thus, when
the puncture needle 14 is inserted into a patient's vein, fluid communication is provided between
the vein and the tubular chamber 50 to collect a sample in the tubular chamber 50. The device
does not allow the blood sample to flow through the porous plug 27 as in the embodiment
shown in FIG. In all cases, the notch 9 is cut out 74.76, and is discharged from the end 100b of
the negative pressure puncture needle 15b through the lumen of the puncture needle 15. When
the support is mounted on the extension 26b and the point 100b of the puncture needle 15b is
inserted all the way through the stopper and into the negative pressure blood collection
container 16, the tubular chamber 50 above the stopper 27 and the tubular chamber 51 below
the stopper 27 are connected. A pressure difference is generated therebetween, so that the
stopper 27 moves downward to open the notch 174v. This provides for fluid communication
between the tubular chamber 50 and the vacuum container 16 for single sample collection into
the vacuum container 16. In this embodiment, the puncture needle 14 is removed from the vein
of the patient P because no further samples are collected by the assembly, and the assembly is
discarded because one required sample has been collected in the negative pressure container.
Another embodiment of collecting a plurality of samples similar to the embodiment shown in FIG.
4 in which air flows i between the point 100c of the negative pressure puncture needle 15c¢ and
the atmosphere is shown in FIGS. 8a and 8b. In the present embodiment, the inner diameter of
the shaft portion 110 is stepped, and the inner diameter of the shaft portion 110 combined with
the small inner diameter 114 of the shaft portion 110 that is in close contact with the outer
surface of the puncture needle 15c is between the surface of the shaft portion 110 and the
puncture needle 15. Provide a large inner diameter 116 that defines a vent passage 118 for the
air flow.
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Therefore, in the position shown in FIG. 8a, ventilation occurs between the end 100c¢ of the
puncture needle 15c and the atmosphere through the entire passage 118, and in the position
shown in FIG. 8b, the passage 118 is closed to prevent all ventilation. . As can be appreciated
from the foregoing, in the present invention, a blood collection needle assembly is provided for
collecting one or more samples that incorporate the entire device for venous needle insertion to
the user. . Furthermore, the device of the present invention with a porous stopper having a
simple configuration having the function of a valve, passing gas but not liquid, is very simple and
inexpensive to manufacture, as will be appreciated by those skilled in the art. Particularly
suitable for mass production.

[0002]
BRIEF DESCRIPTION OF THE FIGURES

[0003]

FIG. 1 is a perspective view of a sample collection needle assembly, a support for a negative
pressure container, and a negative pressure blood collection container used to obtain a blood
sample from a patient.

FIG. 2 is an enlarged cross-sectional view taken along line 2-2 of FIG. 1 showing one embodiment
of the present invention. FIG. 3 is an enlarged sectional view taken along line 3-6 in FIG. FIG. 4 is
a partial sectional view similar to FIG. 2, showing another embodiment of the present invention.
Show. FIG. 5 is a perspective view of the needle assembly inserted into the patient and connected
to the support so that the user has full visibility into the vein. W: FIG. 6 is a sectional view taken
along line 6-6 in FIG. FIG. 7 is an enlarged sectional view of the single-sample collection needle
assembly, similar to FIG. 2 but showing another embodiment of the present invention. FIG. 8a is a
partially enlarged cross-sectional view of a single-sample collection needle assembly showing
another embodiment of the present invention. FIG. 2ZEBD is the embodiment of FIG. 8a in a closed,
non-communicating position. 10 ... needle needle body, 12 ... housing, 14 ... first puncture needle,
15 ... second puncture needle, 16 ... - Negative pressure genitalia, # 19 ... support, 24 ... front
end, # 25 ... back end, 27 ... ++ 2i porous plug, 29 ... - First aperture, 50 - Sample collection
chamber, - Second aperture, 74 - W: 1: 1 opening, 76 -- ... 6th opening, 80... Flexible sleeve,
94... Groove, # 1 14... Small inner diameter, 116. ..... Large inner diameter Patent applicant:
Becton, Dateskinson and Canno
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FPatent Transiate

FPowsred by EPD and Googls

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

CLAIMS JPS5867238

1.

A sample chamber having a housing and a rear end; a sample collection chamber within the
housing; a first open passage at the front end in fluid communication with the sample collection
chamber; and insertion into a collection source. A first puncture needle extending outwardly from
said first open passageway; and a second open passageway at said rear end and in fluid
communication with said sample collection chamber. A sample collection device for collecting
one or more liquid samples from and draining into a negative pressure vessel for collection,
wherein said first sample is located in said second open passage and into said sample collection
chamber. A second puncture needle extending from the open passageway to a spaced-apart
point, the second puncture needle spaced apart from the first and second apertures at a portion
extending into the sample collection chamber. The first and second openings are connected to
the sample collection chamber and the second puncture. Fluidly communicates between the
lumens of said first opening and said second opening from a first position closing said opening to
a second position opening said first opening. A gas-permeable, liquid-impermeable, annular
porous stopper placed in the sample collection chamber so as to reciprocate along a second
puncture needle, wherein the first puncture needle is connected to the collection source; When
engaged with the liquid, the liquid pushes out all the gas therein into the sample collection
chamber, flows into the second puncture needle through the first and second openings, and the
second puncture needle When the vacuum container is received, the annular porous stopper
moves toward the second opening passage by the action of the differential pressure on both
sides thereof to open the first opening, and the annular porous stopper is closed. The gas
remaining in the sample collection chamber is pushed out to the second opening located on the
negative pressure side, and the liquid in the sample collection chamber is pushed out. Sample
collection apparatus characterized by being adapted to be collected into the negative pressure
vessel through the second puncture needle. (2. In the sample collection device according to claim
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1, wherein the annular porous stopper is a sintered polyethylene, an open-cell foamed
polyethylene, a porous polyethylene, a porous polyfluorocarbony ” , and A sample collection
device that is a member made from any of the group consisting of these mixtures. (3) In the
sample collection device according to claim 1, a sixth opening provided in a portion of the second
puncture needle extending outward from the housing and the second puncture needle And a
resilient sleeve extending over a terminal portion opposite the sample collection chamber,
wherein when the negative pressure container is penetrated by the second puncture needle, the
sleeve is closed at the sixth opening. A sample collection device, wherein the sample collection
device is closed.

(4) The sample collecting apparatus according to claim 1, further comprising an elastic sleeve ¥
which is slidably engaged with the second puncture needle at a terminal portion 1111 opposite
to the sample collecting chamber, The inner surface of the sleeve engaging the puncture needle
has a plurality of longitudinally extending grooves, and the groove engaged with the puncture
needle is gas-permeable and liquid-impermeable. Sample collection device. f ! 2. The sample
collecting apparatus according to claim 1, wherein the housing reconnects a device for
connecting a support for a negative pressure vessel. (6) The sample collecting apparatus
according to claim 5, wherein a support for a negative pressure vessel is connected to the
housing. (7) The sample collection device according to claim 6, wherein the housing includes a
device for connecting all of the support for the negative pressure container. (8) The sample
collection device according to claim 1, wherein the housing has a device for observing the entire
contents of the sample collection chamber. (9) The sample collection device according to claim 8,
wherein the device for viewing the contents is a transparent housing wall adjacent to the sample
collection room. (10) The collection device according to claim 1, wherein a resilient sleeve
slidably engaged with the F] iT @ Her puncture needle is provided at an end of the puncture
needle opposite to the sample collection chamber. The inner surface of the sleeve engages with
the puncture needle, the stepped inner surface is entirely formed, and a portion of the length
region of the core is combined with the outer (141, 141) of the second puncture needle. The
second puncture needle forming a small diameter internal aperture for sealing engagement with
one surface and another portion of the lengthwise region of the stepped inner surface being silk-
sealed; A large-diameter internal hole forming an air passage together with an outer surface of
the sample collecting device.
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The invention comprises a closed system
blood sampling device comprising a
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bifurcated capillary tube (32) is connected
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opening adapted to receive a blood withdrawal device.
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CLOSED SYSTEM BLOOD SAMPLING DEVICE
FIELD OF THE INVENTION
The invention relates to closed system blood sampling devices.

BACKGROUND OF THE INVENTION

Arterial blood gas sampling is a standard procedure often used to help assess
respiratory function in the critically ill. In some cases, samples can be drawn as many
as 20 times a day.

For the typical neonatal patient weighing 1000 grams and having approximately 85 cc
of total body fluid capacity, the volume of blood samples becomes a critical factor.

A technique called the 3 drop method is gaining substantial clinical acceptance in
neonatal units across the country. This method calls for inserting a blunt hypodermic
needle as far as possible into a standard sleeve stoppered T

Connector. Three drops of blood estimated to be approximately .06 cc are allowed to
drip onto a gauge pad, thereby clearing the cannula of heparinized or non-circulating
blood while providing a fresh arterial sample to the surface. 3 more drops are then
collected in a micro container followed by cannula withdrawal. Blood cannula contents
within the cannula lumen and the previously collected micro container sample are then
aspirated into a tuberculin type syringe for transport to the blood lab for testing. A flush
of the T-Connector to eliminate residual blood then ensues.This procedure provides the
ability to withdraw a controlled blood volume; .06 cc as necessary discard and .12 cc to
perhaps .20 cc for actual blood gas testing.

Several opportunities for procedural improvement exist.
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One challenge is the open environment method of collection which could foster blood
contamination and/or the spread of infectious diseases. Secondarily, the collection
process in regard to volume accuracy is difficult to control and highly sensitive to
variations in clinician technique, catheter positioning and arterial pressure. If a device
can be designed for closed system collection which could also insure consistency of
sample volume time after time, treatment of neonatal patients where blood volume
levels are critical, accuracy improvements could be a major clinical benefit.

THE DRAWINGS
Fig. 1 is a horizontal cut away side view showing the closed system blood sampling
device of the invention.

Fig. 2 is a vertical, partial schematic view showing the closed system blood sampling
device connected to an injection site which, in turn, is fitted into a venipuncture device
used to

withdraw arterial blood.

In the drawings, like parts have like numbers.

THE INVENTION

The invention is a closed system blood sampling device

comprising a bifurcated capillary tube which has a first branch

having a cannula shaped end for withdrawing and conveying

blood to a communicating blood collection zone. The blood collection zone is for storing
a quantity of withdrawn blood. It also feeds an initial fraction of withdrawn blood to a
communicating blood disposal chamber which has an air permeable liquid sealed end.

The second branch of the bifurcated capillary tube is connected to and is in fluid
communication with the blood collection zone. It terminates in an opening adapted to
receive a blood withdrawal device.

In preferred embodiments the closed system blood sampling device the cannula
shaped end is blunt, the blood disposal chamber has its end fitted with a cap containing
an air permeable hydrophobic membrane, and the blood disposal chamber contains a
porous blood adsorbent. The second branch has an interior angle not greater than 90
degrees and preferably the interior angle is 60 degrees. It is also desirable that the
cannula shaped end be tapered so that it snugly fits into the preferred injection sites
more fully described hereafter.

Preferably, the closed system blood sampling device is removed from the injection site
before the blood sample is withdrawn therefrom by means such as a tuberculum
syringe or aspirated directly into a blood gas analyzer.

While the closed blood sampling device is particularly suited for obtaining neonatal
blood samples it is readily adapted to obtain samples from a variety of patient types.

DETAILED DESCRIPTION OF THE INVENTION

In Fig. 1 the closed system blood sampling device is designated generally by the
numeral 10. It is preferably constructed of a clear chemically inert non-toxic plastic such
as polycarbonate. It comprises a blood withdrawal cannula shaped end 12. The
cannula tip 14 is blunt and necked down to prevent injection site from blood flash back
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during arterial sampling. To maintain sterility the cannula tip is fitted with a removable
cap 16 which is removed just before the blood sampling device is to be used.

Fig. 1 shows the cannula shaped end 12 to be tapered.

This particular configuration was selected so that the cannula may engage and
generally mate with a particular injection site, the details of which will be more fully
described hereafter. The interior bore 18 of the cannula shaped end is dimensioned to
allow withdrawn blood to move along the bore by means of capillary action driven by
normally positive arterial blood pressure.

The interior capillary bore 18 connects with and continues into a larger outer diameter
lumen 20. The continuous bore 18 of the cannula 12 and the lumen 20 comprise a
blood collection zone. Bore 18 as it exits the lumen 20 empties into blood disposal
chamber 22. In a preferred embodiment of the invention, blood disposal chamber 22
contains a blood retaining means such as adsorbing material 24 which may be rayon or
cellulosic wadding. The open end 26 of the blood disposal chamber 22 is closed with a
cap 28 that has its top fitted with a liquid tight, air permeable hydrophobic membrane
30 which allows air to be evacuated from the blood sampling device 10 of the invention.
A suitable membrane material is sheet polytetrafloroethylene having a thickness of
about 0.8 microns.

Fitted to the lumen 20, and in fluid communication therewith, is the second branch or
port 32. It is positioned so as to have an interior angle 34 not exceeding 90 degrees.
The interior angle is preferably about 60 degrees. The bore 36 connects with and
corresponds in dimension with bore 18. Port 32 terminates and is sealed by adapter
cap 38 whose top 40 is fitted with a capillary luer 42. The capillary luer is protected
from contamination by means of protective cap 44 which is removed just prior to blood
being withdrawn from the closed blood sampling device. The port 32 and its bore 36
form a part of the blood collection zone previously described. For convenience of use,
the closed blood sampling device is fitted with pistol grip handle 46.

The blood collection zone has a larger liquid capacity than the liquid capacity of the
blood disposal chamber. If the closed blood sampling device described were to be used
in neonatal blood sampling, the liquid capacity of the blood collection zone might be
0.12 cc and the liquid capacity of the blood disposal chamber 22 would be about 0.06
cc.

The use of the closed blood sampling device of the invention to withdraw and sample
blood is illustrated in Fig. 2 which shows artery 48 in communication with a
venipuncture device 50 which was inserted through subcutaneous tissue 52.

The neck 54 of the venipuncture device 50 is adapted to receive an injection site 56.
While conventional injection sites may be used as such or adapted to be used in the
practice of the invention, it is preferred that the injection site be of the type having a
resilient resealable septum which is preferably pre-slit.

An injection site of this type is available from Baxter Healthcare

Corporation and is a Neonatal T-Connector Luer sold under the brand name, InterLink,
a registered trademark of Baxter

Healthcare Corporation.
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Such pre-slit, resilient, resealable injection sites and their method of fabrication are
described in U.S. 5,188,620 the disclosure of which is incorporated herein by
reference. The pre-slit resilient resealable injection sites described in this patent are
designed to receive blunt cannulas. Another injection site related to the injection sites
detailed in U.S. 5,188,620 is described in U.S. 5,300,034. This patent also details
numerous publications and references which describe the preferred injection sites used
in the practice of this invention. This patent and the publications listed therein also are
incorporated herein by reference.

The injection site 56 is fitted with T-connector 58 which, in turn, is fitted with microbore
tubing which, through female luer 62, is connected to 1V line 64. The distal end 64 of
the injection site 56 is connected to the neck 54 of the venipuncture device 50. The
proximal end 66 of the injection site 56 is fitted with a pre-slit resilient resealing septum
68 adapted to receive the blood withdrawal cannula 12 which is dimensioned to fit
snugly into the injection site. Inserted into the second branch or port 32 is a
conventional syringe 70, such as a tuberculum blood draw syringe, or an arterial blood
gas loss of resistance syringe.

The device's cannula 12 would be inserted through the septum 68 of the injection site
56 and positioned so that the tip 14 of the cannula 12 was fully inserted into the
injection site adjacent to the venipuncture device. In doing so, the residual volume of
the actual T-Housing would be eliminated as a measurable factor in blood draw
volume. Arterial pressure would cause blood flow to enter and flow up the device via
capillary action. As blood moved up the hydrophobic membrane 30 of the device, air
would escape via the upstream hydrophobic membrane 30. Original blood first present
in the catheter would be pushed beyond the luer bifurcation for retention in the device
and eventual disposal. The device would be withdrawn from the T-Connector as soon
as visual confirmation of the blood filled lumen was made. The vented removal cap 44
would be removed from the bifurcated luer 42 and replaced by the syringe 70 which
would be aspirated to remove the arterial blood sample. Residual blood volume
upstream of the bifurcation would remain in the device for subsequent disposal.
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CLOSED SYSTEM BLOOD SAMPLING DEVICE

Claims not available for JPH09504726 (A)
Claims of corresponding document: WO9605875 (A1)

A high quality text as facsimile in your desired language may be available
amongst the following family members:

AU686450 (B2) CA2173331 (A1) DE69523887 (T2) US5947932 (A) WO9605875 (A1)

« QOriginal claims
« Claims tree

The EPO does not accept any responsibility for the accuracy of data and information
originating from other authorities than the EPO; in particular, the EPO does not
guarantee that they are complete, up-to-date or fit for specific purposes.

WE CLAIM:

1. A closed system blood sampling device comprising a bifurcated capillary tube
comprising:

a. a first branch having a cannula shaped end for
withdrawing and conveying blood to a
communicating;

b. blood collection zone for storing a quantity of
withdrawn blood and feeding an initial fraction

of withdrawn blood to a communicating;

c. blood disposal chamber having an air
permeable liquid sealed end; and,

d. a second branch connected to and in fluid
communication with the blood collection zone
which terminates in an opening adapted to
receive a blood withdrawal device.

2. The closed system blood sampling device of Claim 1 where the cannula shaped end
is blunt, the blood disposal chamber has its end fitted with a cap containing an air
permeable hydrophobic membrane, and the blood disposal chamber contains a porous
blood adsorbent.

3. The closed system blood sampling device of Claim 1 where the second branch has
an interior angle not greater than 90 degrees.
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4. The closed system blood sampling device of Claim 3 where the second branch has
an angle of about 60 degrees.

5. The closed system blood sampling device of Claim 2 where the cannula shaped end
is tapered.

6. The closed system blood sampling device of Claim 2 where the blunt cannula
shaped end is adapted to be received by a injection site which contains a resilient
resealing means.

7. The closed system blood sampling device of Claim 6 where the injection site is a
pre-slit injection site.

8. The closed system blood sampling device of Claim 2 where the blood collection zone
has a volume greater than the volume of the blood disposal chamber.

9. A method of sampling blood from a patient having an artery fitted with a venipuncture
device which is attached to an injection site containing the closed blood sampling
device of

Claim 1 which comprises the steps of:

a. withdrawing blood through the cannula shaped

end of the closed blood sampling device

thereby sequentially filling the blood disposal

chamber and then the blood collection zone;

b. withdrawing through the opening in the second

branch the blood contained in the blood

collection zone for subsequent processing; and,

then,

c. discarding the closed system blood sampling

device

10. The method of Claim 9 where the cannula is blunt, the blood disposal chamber has
its end fitted with a cap containing an air permeable hydrophobic membrane, and
contains a porous blood adsorbent.

11. The method of Claim 9 where the second branch has an interior angle not greater
than 90 degrees.

12. The method Claim 11 where the second branch has an angle of about 60 degrees.
13. The method of Claim 10 where the cannula shaped end is tapered.

14. The method of Claim 10 where the blunt cannula shaped end is adapted to be
received by a injection site which contains a resilient resealing means.

15. The method of Claim 14 where the injection site is a pre-slit injection site.

16. The method of Claim 10 where the blood collection zone has a volume greater than
the volume of the blood disposal chamber.
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INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER soe Form PCT/ISA/220
50828-501 001WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date {daytnonth/year) (Earliest) Priority Date (dayimonth/vear)
PCT/US2016/043709 22 July 2016 (22-07-2016) 24 July 2015 (24-07-2015)
Applicant

CALLIOPE SOLUTIONS, INC.

Thig interational search repert has been prepared by this International Searching Authority and is transmitted to the  applicant
according to Article 18. A copy is being transmitted to the International Bureau.

5

This international search report consists of a total of shests.

Itis also accompanied by a copy of each prior art decument cited in this report.

1. Basis af the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

D atranslation of the international application irto , which is the language
of a translation furnished for the purposes of international search {Rules 12.3(a) and 23.1{k))

b. I:I This international search repert has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority undsr Ruls 91 (Rule 43.6his(a)).

c. |:| With regard to any nucleatide and/or amina acid sequence disclesed in the internaticnal application, see Box No. |.
2. I:I Certain claims were found unsearchable (See Box No. |1)
3. |:| Unity of inventian is lacking (see Box No |11}

4. With regard to the title,
the text is approved as submitted by the applicant
|:| the text has been established by this Authority to read as follows:

& With regard to the abstract,
I:I the text is approved as submitted by the applicant

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant
may, within one month from the date of mailing of this international search repert, submit comments to this Authority

6. Withregard o the drawings,
a, the figure of the drawings to be published with the abstract is Figure No. 16C
as suggested by the applicant
I:I as selected by this Authority, because the applicant failed to suggest a figure
I:l as selected by this Authority, because this figure better characterizes the invention
b. []  noneofthe figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (January 2015)
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International application No.

INTERNATIONAL SEARCH REPORT PCT/US2016/043 709

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

Blood sample optimization systems and methods are described
that reduce or eliminate contaminates in collected blood samples,
which in turn reduces or eliminates false positive readings in blood
cultures or other testing of collected blood samples. A blood sample
optimization system can include a blood sequestration device (1500)
located between a patient needle and a sample needle. The blood
sequestration device can include a sequestration chamber (1508)
for sequestering an initial, potentially contaminated aliquot of blood,
and may further include a sampling channel (1506) that bypasses
the sequestration chamber to convey likely uncontaminated blood
between the patient needle and the sample needle after the initial
aliquot of blood is sequestered in the sequestration chamber.

Form PCT/ASA/210 (continuation of first sheet (3)) (July2008)
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to be of particular relevance
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filing date
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means

“P* dosument published prior 1o the international filing date but later than
the priority date claimed

“T* later document published after the intemetional filing date or priority
date and not in aonflict with the application but cited to understand
the principle or theory underlying the invention
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siep when the document is taken alone
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being cbvious to a person skilled in the art

"&" doecument member of the eame patent family
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" Date of mailing
(day/monthiear) see form PCTASA210 (second sheet)

Applicant's or agent's file reference FOR FURTHER ACTION
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Internaticnal application No. Internaticnal filing date (dayfnonthirear) Priority date {day/nomihirear)
PCTAIS2016/043709 22.07.2016 24.07 2015

International Palent Classification (IPC) or both national classification and IPC

INV. AG1B5A5 A61B5/153 AG1B5/154

Applicant
CALLIOPE SOLUTIONS, ING.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. Il Priarity
Box No. [l Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain decuments cited

KO KROOO®X

Box No. VIl Certain defects in the international appiication

[<]

Box No. VIIt  Certain observations on the international application
2.  FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be consideredto be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has nolifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be s0 considsred.

If this opinicn is, as provided above, considered te bs a wrilten opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 moenths from the priarity date,
whichever expiras later.

For further options, see Form PCTASA/220.

Name and mailing address of the 1SA: Date of complstion of Autherized Officer N
-_ this opinion f@*"‘“ ""'”'».%
9) Eurcpean Patent Offica <@ form : 0 i%
Gitschinar Str. 103 N Schultz. Ottmar H
D-10958 Berlin PCTASAZ10 ’ N -J £
Tel. +49 30 25901 - 0 Telephone Na. +49 30 £5901-0 Bt o
Fax: +49 30 25901 - 8B40

Farm PCTASAL37 (Cover Sheet) (January 2015)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2016/043709

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

&
O

the intemational application in the language in which it was filed.

a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3{a) and 23.1 (b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 {Rule 43bis.1(a))

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. [ forming part of the international application as filed:
[0 in the form of an Annex C/ST.25 text file.

[J on paper or in the form of an image file,

b. LI furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex CST.25 text file.

¢. [ furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructicns, Section
713).

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished.,
the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

5. Additional comments:

Form PCTASA/237 (January 2015)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No.

PCTAUS2016/043709

Box No. V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims
No: Claims
Inventive step (IS) Yes: Claims
No: Claims
Industrial applicability (IA) Yes: Claims
No: Claims

2. Citations and explanations

see separate sheet

2,6,7, 11,14

1,3-5,8-10, 12, 13, 15-20

6 14
1-5.7-13. 15-20

1-20

Box No. Vi Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the

claims are fully supported by the description, are made:

See separate sheet

Form PCTASA/237 (January 2015)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2016/043709

+++++

Reference is made to the following document:

D1: WO 2011/162772 A1 (CLEARVIEW PATIENT SAFETY TECHNOLOGIES
LLC [US]; FISCHEL LLOYD [US]; BR) 29 December 2011.
+++++
Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1.1

1.2

+++++
INDEPENDENT CLAIMS 1, 8,17

Claims 8 seeks to define a blood sequestration device by being connected
with a blood sampling pathway having a patient needle and a sample
collection device whereby said blood sampling pathway does not form part of
the claimed blood sequestration device.

This would only be the case if e.g. claim 8 defined e.g. "A system of a blood
sequestration device and a blood sampling pathway having a patient needle
and a sample collection device, whereby the blood sequestration device is
connected with the blood sampling pathway, said blood sequestration device
comprising...".

The technical features and the related definitions of the blood sampling
pathway can therefore not be used to render the subject-matter of claim 8
either novel or inventive.

Since the intended limitation does not belong to the subject-matter claimed,
namely the blood sequestration device, this said limitation leads to
uncertainty with regard to the actual protection sought, contrary to the
requirements of Article 6 PCT.

The same reascning applies, mutatis mutandis, to the subject-matter of the
corresponding independent claim 17, which therefore is also considered not
meeting the requirements of Article 6 PCT.

The present application does not meet the criteria of Article 33(1) PCT,
because the subject-matter of claim 1 is not new in the sense of Article 33(2)
PCT. The reason is the following:

Form PGT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-Aptil 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2016/043709

1.3

2.2

Document D1 discloses (the references in parenthesis applying to this
document) in figure 15 all the features of independent claim 1, namely:

"A blood sequestration device (see figure 15) comprising;
an inlet port (see ref. sign 117 "well");
an outlet port (see ref. sign 330 "sleeve connector");

a sequestration chamber (see ref. sign 117 "guide tube aperture”) connected
with the inlet port, the sequestration chamber having a vent (see ref. sign 117
"venting member") comprising an air permeable blood barrier;

a sampling channel (see the channel formed in the sleeve connector 330)
having a proximal end connected with the inlet port and a distal end
connected with the cutlet port; and

a housing (see ref. sign 116 "guide tube") that houses and defines the inlet
port, the outlet port, the sequestration chamber, and the sampling channel”.

The same reasoning applies, mutatis mutandis, to the subject-matter of the
corresponding independent claims 8 an 17, which therefore are also
considered not new (Article 33(1) and (2) PCT).

DEPENDENT CLAIMS 2-7, 9-16, 18-20

Dependent claims 210 5, 7, 9 to 13, 15, 16 and 18 to 20 do not contain any
features which, in combination with the features of any claim to which they
refer, meet the requirements of the PCT in respect of novelty (Article 33(2)
PCT) and/or inventive step (Article 33(3) PCT), the reasons being as follows:

As far as the features of these said dependent claims are not already
explicitly anticipated by document D1 (for further details, see the relevant
passages as cited in the Internatiocnal Search Report and in the above-
mentioned paragraph 1), these features would be chosen by a person skilled
in the art simply by routine trial and error or these said features are at least
generally known by a perscn skilled in the art either to be ane of several
straightforward pessibilities from which this said person would select or to be
regarded by this said perscn as a normal design option and thus would not
add any inventive merit to the subject-matter of the these said dependent
claims.

The features of dependent claims 6 and 14 in combination with the features of
any claim to which these said claims refer, seem neither to be known from,
nor rendered obvious by, the available prior art.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2016/043708
+++++
Re Item Vil
Certain defects in the international application
+++++
1 The independent claims are not in the two-part form in accordance with Rule

6.3(b) PCT with those features known in combination from the prior art (e.g.
one of the documents cited in the International Search Report) being placed
in the preamble (Rule 6.3(b)(i) PCT) and with the remaining features being
included in the characterising part (Rule 6.3(b)(ii) PCT).

2 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background
art disclosed in the documents cited in the International Search Report is not
mentioned in the description, nor are at least some of these documents
identified therein.

3 The features of the claims are not provided with reference signs placed in
parentheses (Rule 6.2(b) PCT).

+++++

Be ltem VIII
Certain observations on the international application

+t+

Claims 8 seeks to define a blood sequestration device by being connected with a
blood sampling pathway having a patient needle and a sample collection device
whereby said blood sampling pathway does not form part of the claimed blood
sequestration device.

This would only be the case if e.g. claim 8 defined e.g. "A system of a blood
sequestration device and a blood sampling pathway having a patient needle and a
sample collection device, whereby the blood sequestration device is connected with
the blood sampling pathway, said blood sequestration device comprising...".

The technical features and the related definitions of the blood sampling pathway can
therefore not be used to render the subject-matter of claim 8 either novel or inventive.

Form PCT/ASA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2016/043709

Since the intended limitation does not belong to the subject-matter claimed, namely

the blood sequestration device, this said limitation leads to uncertainty with regard to
the actual protection sought, contrary to the requirements of Article 6 PCT.

The same reasoning applies, mutatis mutandis, to the subject-matter of the
corresponding independent claim 17, which therefore is also considered not meeting
the requirements of Article 6 PCT.

+++++

Form PCT/ISA/237 (Separate Shaet) (Sheet 4) (EPC-April 2005)
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HFificdh s, Gz, F 2 XESK)

L7 T, AREGERIES — 4, 1 3I1T4RS %X, B HCE 1 — 2 12t =
NI IFE SN T, BEEFERELD IR LELHLOTHD,

ERIE1 0., 15

- SIHSCERE T, 3

-

SURSCHER 3 IRt STV D L 91z, BIMFFO PO A3 8 5 ik & sk i 5
ZEFEmBEN T S, (FRiC x%[OOll]-[OOlz}%ﬁﬁ)
L7223 - T, Ak k@lo 1 51TfR5 %W, SIH3CHEk 1, 3iTRf S
7RIS T, HEEDNREZHIIR GO TH D,

< GIHCHRE — 5>
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Pt FEEFH-:1300803  FEEH A F0 4 7TH23H 3/E
1. FBAME 5 8 —251 4 6 5AH

2. FpBHME 5 8 —6 7 2 3 8 A (A EEI & k3 STk

3. FBH201 2—16 49 6 58 (8 EEM 2773 3CHk)

<SEATBAT ORI ARG R O Re >

- GHAS L7240 BT IPC A61B57153—5,154

- JeATEAN LK FrBARI 5 7 —8 9 8 6 9 5
BRI —5047 26 50
FiBAE 2 —2 24 7 4 2 5008
KERTFDHE 4207 87 0 5 HHME

Z D FAT AN SR AL RS R O FLERI T HEAE R R A5 T2 b O TIEH W EH A,

<HIEZ T DB EE >

(1) HIHMsE, FRramRoOFPAIC DWW THIEZ 3 28613, Ml X 0 Fidia 28
B U7 EFTIE PR E ST 72 Sy (RrdPEhaf THHRSES 1 35 6. 7) .
(2) #EE, ZoHBEOERESHE B (2B 2 EEF T HREOBfER L < XX
o (o OBINZRE S, ) OFERC, EESHEE B 23T 2 EEEFFFHHE O
ROFEHFHOFER L FFF IR0 E 1 9% (1) OBREIZE S MIEHDOGERD
FPHOBHR SC I SN A0 H - Tid, YaZFIiR S0 SORERHRE R B0
3IEERFFHEOXE (MmoP OB ER<, ) IR, BlRSCEE WS, )
GAFRETIEE 22 H U CHIE ., Fraram RO SUIKm I DWW T IEE L721
EITdH o Tik, BHRRSCE T M54l IE % O WAME, FrifassRo#apa+ L < X Xm
) SRR LA HEOEPHN TR v 8 A, £, ERET, ML
FHHNZDOWTHIIEA @@L/ b O TH HE B 2, AR & 22 DRSS GERETIEE
Z U CHAMNE, B R O SO W T IEZ L= 5acdh > Tk
o BRSO ST Y RZA I ER OWMIE ., FFRrRE RO L < X)) oLk E T
ZHAREIZ R L7 9 A CEEL T E IV,

(3) Frarsh-Ro#EHIZ DWW THIIEZ T D BITIE, FFAEE 1 750 2 4 I
ENTAMIEE BRI S HEELTLI IV,

Z OFEMEERBEIONEICET A BRAEE IXHEO THLERH D L LK
DA F T HEHRK K 7F XV,

TS B oot (2l KIS

TEL. 03—3581—1101 WHW#HE3291
FAX. 03—3585—2055
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Japanese Patent Application No. 2018-523384
Your Ref: KURIN2JP

Our Ref: TS/KRN-C0137JP01

August 26, 2019

Translation of “Notice of Reasons for Rejection™

Patent Application Number: JP 2018-523384
Date of Delivery: July 23, 2019
Applied Provision; Patent Law Articles 29(1), and 29(2)

The present application should be rejected for the following reasons. The applicant may present
an argument against the reasons within three months from the date of delivery of this notice.

Reasons
1. The inventions of the following claims should not be granted a patent under Patent Law Article
29(1)(ii1) as lacking novelty over the documents listed below.

2. The inventions of the following claims should not be granted a patent under Patent Law Article
29(2) as lacking inventive step over the documents listed below.

Remarks (See the Document List below)
- Reasons 1 and 2
- Claims 1-2, 5, 7-9, 11-12 and 14
- Document D1
D1 discloses a system for collecting blood in an evacuated blood collection tube from a needle
punctured into a vein. (See especially the claims, page 6, upper left column, line 20 to lower left
column, line 1, Figure 7, etc.)

Referring to FIG. 7, the invention disclosed in D1 has a space between an air-permeable
blood-impermeable porous plug 52 (corresponding to the “air permeable blood barrier” of the
present invention) and a side hole 48, the blood is blocked by the plug 52 before the evacuated
blood collection tube is inserted, the blood is collected through the side hole 48 to bypass the plug
52, and thus the “space” functions as a “sequestration chamber” for receiving a first amount of
blood sample.

As aresult, it is not recognized that there is a difference between the invention of claims 1-2, 5, 7-9,
11-12 and 14 and the invention disclosed in D1.

Therefore, the inventions of claims 1-2, 5, 7-9, 11-12 and 14 are the inventions disclosed in D1 or

could have been easily made by those skilled in the art based on the invention disclosed in D1.

- Reason 2
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Japanese Patent Application No. 2018-523384
Your Ref: KURIN2JP

Our Ref: TS/KRN-C0137JP01

August 26, 2019

- Claims 6 and 16

- Document D1

The shape and material of the blood sampling pathway are matters that could have been
appropriately determined by those skilled in the art when the invention is embodied.

Therefore, the inventions of claims 6 and 16 could have been easily conceived by those skilled in

the art based on the invention disclosed in D1.

- Claims 3-4 and 13

- Documents D1 and D2

As disclosed in D2, in the technical field of collecting blood using an evacuated blood collection
tube, it is a well-known art to provide a sample needle with a seal to be pierced by an evacuated

blood collection tube. (Sec especially Figure 2 etc.)

Therefore, the invention of claims 3-4 and 13 could have been easily made by those skilled in the
art based on the invention disclosed in D1 and D2.

- Claims 10 and 15

- Documents D1 and D3

As disclosed in D3, it is a well-known art to provide a channel through which an initial blood flow
passes during blood collection. (See especially paragraphs [0011]-[0012] etc.)

Therefore, the invention of claims 10 and 15 could have been easily made by those skilled in the art
based on the invention disclosed in D1 and D3.

Document List
D1:JP S58-25146A
D2: JP S58-67238A (Document disclosing well-known art)
D3: JP 2012-16496A (Document disclosing well-known art)

Record of the Result of Prior Art Search

Technical field(s) searched IPCAG61B 5/153-5/154
Prior art document(s) JP S57-89869A

JP H9-504726A

JP H2-224742A

US 4,207,870B
This record is not a component of the reasons for rejection.
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JP 5789869 B2 2015.10.7

(19) B HEFIF (UP) wi F 2 #HE2) (11) e
158857899692
(P5789869)
(45) 361TH RR27EE1087H (2015.10.7) @4 BEFE F27E8A 140 (2015.8.14)
1) Int.Cl. F 1
B24B 37/12 @12.01) B24B 37/04 A

MRIEO#H 11 (221 H)

CLHEES #5/BA2011-165360 (P2011-165360) ([(73) #FRFHEE 599096053

(22) HERE SEER234ETH 280 (2011.7.28) L PoTF ) IR Et

(65) &BIES #7BA2013-27951 (P2013-279514) ZERMATHUASEIFNZT44 3

43) &mA SFRL255F2R7H (2013.2.7) (74) fREE A 100103252

EFHEMRAE EEL264F6H 250 (2014. 6. 25) FEE ZFH ERF
(74 {RE A 100147717

(HEACLZHE) BFORMAHARORRBCR ST FEL PR =R
HER (FRE2 2 FEEFESREY MBENERRNSEL |72 BAE #HR RE
ZRBR BT, ERENIELER 1 OROBEA ZERMETHMUAEIFEINIZT443 ®
BRI ZEFTHE HIor=7) AN

(72) BEAE AR =R
ZEREATHLUSEFEINZT443 |
o7y rrHlstn

EFHEE "0 &%

R R ICHT <

(64) [FEBADEFR] FHE/y FRAMBIRE S UM E <y FRAMBIRZRA 2ERE

(57) [HFEFRER DO HEIFA]

[(FERE 1]

MBREOHEEBICKEINT, B/ Sy FR2EREEBICH L TERATARICED A
U AHBHE Sy FRMERICE W T,

MEEEERD FHICEREDLENTEZN DS FRIMBIK L.

TR EZABEERICESETSE—DOEBETER L,

B Sy FAEBERQGDLENTEE NS Ay FZHFEZMA TEH . & T K
DEMcEREDLEIN TR NS LA L,

#Z R Z TRMIRICESET 28 OB FEL.

TR e LR EZHECNERSO L THT.LO#@2ZS5DEMBERD TR L
Z. ALTHEDL, fiMEZREORKL PG ERICX U TR FH MR RESE — O E5
FRIESSESRBIEAFEIN T, ZEEERICES S Nk FMUHBIR D S 65T _E A0
itk EmOY AT ek, ZEAMBROMENN Yy FXFHICBEEINI-EXDOKET
AFHE Ny FPEEEAREBIOMOANT T AL INT VB LI, MOA L
LRI B AR Z B PRI L THIEMERDFRICEIAIMEBGODEKRETHTEEY
LHOTWMOMNFEC AR EENTED, HD,

BIad B " DEEFRICK duiac MMM EHiic FRIMBIIRE DESE AN, HiaE—D
EAEFERCESHEMEERLEETAMURKEOBENELDENELENTEB L
ZRE T HIME Ny FRMBIK.

[FEkm 2]
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BIEEMBERO FEY, ML TSI UMNTE L@ RN AT D & AEANC i
BLTRISGNTOVEHRELICTBROME Ny FAHNIK,

[&FRE3]

ATEE L D FERA.

BAATH@ER T L@ RED —FHicRIonTchiglcmsr->THHIT SEHEEN
WM., ZTHHBERENME LAMIREDOMAICRISNTEHZBEELNBIFEEZTLH LN
ZHEEAEMBLICE>THRENTWVEIBRFZ2ICEEWOAE /Ny FHA B,
[&EkmE 4]

AR S B X U aiaR R ME A . mifc TR X U wiic & A& B o 4 B 52
KHNEBTH2HREHEZE > TERENTVIHERBEIICHEKOME Ny FRAAB K.
[BERIHS5]

AR AN B I UM EaMNEIC By 2R FEEHN, Al TAMMKE X Uil E
HFIIROEAMICER L CTEC THECEDEDLENI2BROEENAEAEGEBIUTHEN
AEHICE-> THBRENTOWSHERELICEBOME Ry FHRMBIK,

[#RmE6]

Hidt TR B X Caiid ERAMBEONES B 28 LoERERCEN T, Wi
TR EBAR T LR EOMBEOEREREbEEHO—FiIcBWWTACHEmbD > TH
A9 2aadFRamEe., Erfl@mAK et R EOHEEDERGLEHOMAIC
BT —Hcmh->»TEHIZEMLFETHT LY, BT siiEiCERE TN TR
 BEEMEBICNTABEAINEOMED AR > THEZFEIHWIAIEREN TV BER
HAKGWROHE Sy FRAMBIR.

[FERIEH7]

A TR R E A EHHEBRE O —FOARES BT 2E EOEBBFRM»LMMA
KD > TRBI BHMEHEIMEPEEHICE>TERENTEDY ., ZTFRMIHR & AT
FRMEBIR E DAl AN EAECHAOL TR ON-MTEASMEICH L THEE ™
HOEMPFEEhI2 L IVAMERGTENBRENTVEIHERFLCHHBOHRE v
FH # B .

[#RES]

AR ANMEB LI CHEFRE MM, st TR RES X Ui LRI iR O .08 E
KRISNTVIFEREIICTEOWE /Sy F K.

[#KE9]

MEGFSHHONFAGDEMEREMBORNARELBEOTHEVIKES T 2R CEIEK
ENTED, pidMBERDTEREBRKIZIZBEMNT EEZFAMNTBLOBEEGC X DHILSE
ZOBEBEFEIMBERKINTVSFERES CHBOHE Yy FHBEIR,

[GkmE10]

Bt FHIHFEN MR E ATid ERIwE ik e O —FicR SN zwiit R & B A, 3 TH #iBh ik
LEZENHBRKED—HFLERUMETERENTWSHEREI, 4, 5, 6, 8, 90
N 1 EHKEHEOWE Sy FHSEB K.

[FE=kiE1 1]

HRELI~1 00N 1 BICDROME /Sy FAMBE A EEEHRO LHiCEBSS L
i, ZREEBEONBEMNICHEMAZR T TCHRETRMIERENTEH., ZEEETBE
KUEWE Sy FHEIRONAHm LD ENEARICMHEL T, A BRSO FERBRT
BTV ARI L ERFMETHFERELI ~1 0oMhb | HICEBOME Ny FHAHENKE
fMA-HEERE,

[ oM &N ]

[ i 20 57 ]

{o001]

AFEHGZ, VAT INDEHEREN, FIRAERSZIOISILEWVEHMNIHEENHE
RENDZFEM I THLIERENRLETZMEICHBE T ZEMICHED . FFi. »H»3HEK
DERMEPAETZBICHVCONSHERRy FOEMFHEEREATRELTAHMCETIED
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TH s,

(E=B=2:T D
[0002]

BLHIGNTWVWALSic, $EBEOBMEICEL TR, BRHEEBE Uy T T ARE
EHEAHR., A5 AERSOEROXZDE FEHRIETAMELENITODN TS, hhHh DHE
Mk, —Ric, HEMEIMSXZHRBIROMESYy FEMBEBOREERO Lic
W7 — 7 THEHEBREL. BNEZZAXEHERZMHBEL DD, HE/ Ny FEEEREHEMNMHIC
FiES I THEEITS itk TEBENTWS,

[o003]

FLTC, COXSHUMEBEBLEEEMTZDOMEAYy FLLTE., 2002 —1
16308508 (Ffrxml 1) FILHBEEIN TR L2k, EEXNBERRBOY L 2 VF
Aok aBENy FRAFERA I TWS, £/, hHh2E Yy FOFEXRKCIE., £ D
Ba., EOMKDHEER., BERSO®IMIAHENLD., BABBEOREAEOETAS
FLTWS,

[000 4]

AT, BNy FEAVWEMENTI2T3BEKCE. HEWRTHL2ERO LMY
DEZSCELT. EMTICHEHTAWERRy FRERECSEH,L S EHIL TR OHE
Ny FexBLlLB0dhEEoB0igadd s, £, flaE. EMTicfE- THEL
WEE/Ry FE, ZOE#ASEZFEMNE LT, oM TEEBTEXRBANSZOREM LT 5 &
PTHEEGHFECBVLWTE, BN Y FERIEERBMSFZHNI T AL ELE S,
fo005)

AN, HAMNKEKXKOHE Ry P, HEEEORKBERICH L THET— S T
BliZBEIEZNR TS &6, COMBENRY FEREERM OIS HBTEEEC, FE Y
FlicLTHAD»iHh, 7, BENEOBEBIHIRELB V., T OX3 TEEINE
KT, hhBEWHENY FE, EalE ittt btd, BEHCEIICHERERLY
5Bl R2B3T BV EVnIHEND - 2.

[o0086])

LAdhs,. BELAZVWESIKHMLOEREZILOVCODWE/ Sy FRRIEERBR» S EHMHB T
E¥, RELEBERPEIT S LI SHFEBTCREZAEEZENMNTIZLVSHESL H - I,
Mz C., HHENRYy FREFOGEBHIOSIEHV I MEICHYOBENPSRELRBZ I 5,
FHMCTEELRAMCHAMELBEEARNEIEE TEILIEHZTAEALT. REOEMS
BFRIDHIE TN TLES LW MES & o 7,
fo007)]

FCT., AHHEABEI., LIKEH2010—21457 9508 (BHFxz2) it
By FORMBMICAMBRZIOA T, TOMBRENSLT, HESy F2HEBEED
EiEE®RCx L THEmTF— ETEETA2ES5IC LEMMBRATEWME/ Sy FERBERL &,
OB EWEN Y R, IERY FRAMMIR TR ENcETFoRERHEDLD
OREERBICHLTERI NS L. BHCBELTOME /Sy FOBENHEIIH TH
MENS, Fh#t. WE Ny FOBBEEELDD., BEEGEERBICH LU THE/ Sy FE R
LBEEREE - TEMRIT D LHOREE K D,

[0008]

AN, ARHABRIELLIWELRFEERLEECS, BHFXEH 2 TRELEHBIK
TEWMERYy PR, #F LEETOMBEBNOMNENEETHALEE0HVTLHD
Mo,

[fo009]

Tihbhbbh, ENRYy FEAEEBIKERGDLDY TCTHEHEIT ZEICIE. BIE/ Sy FOHB.LE
i EROEEDPLIIMESDLE T AL ENDD, HECHEREICHESEN S NPT ER
v FTRPLEEBEEDLDHCHENEREIN S, TLT, ERO@EHBREFERT S L
THEEBICHTI2WE Ny FOSHRAKIHEMT S &, Xb—B. MENRY FZEEE
BICESTEEOPRLMIBEADLRYOMFENE LI THABERKELWEWVWS T LR KER
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MELZLZDTH S,

[o0o10])

Fi, FIrxm e CTRELUZHRMAZHE Ay FTR., fMiRkEZEGERICSLTH
DNEEFDLELDOBHAIGICIR O TS0, kit hNEEERBREOBIICHBWT., #
A mEEREONARELCARY YR 0BRSS FERMIRIONEBEEND S, —FH, B
BEBOLZMCE., BEEHRONFAMCHEEAN—FHARBEIAT, DBEEHONFRA D
AR—AMIEHICHMBE-2TWVWBEEDEH D, FNR., R, TOXISIEAEY > 7 ER
ALES>:LiEBEAEK., REREREEBRONARAMOAR—APFVWHEEELEH W SE
i, MEBEBEORELRENRDREBELESIBFNE DO TH 5,

CAFETD S 1D
[REEr k]

[oo11]

(FAXEB 1]l 2002 —-1163 08508
[FEFr<ik 2] B 2010—2145795nH
{FEEH DA% 5]

[RHEMPBRLES T 5FHE)

[o0o1 2]

AEHIEROMEFEBFEEEE L LTCAENZELOTHD, HiGEBICHTIHE Y
FOEZHEARTICHEMRLDD, MEERBICHITIMEBSYy ROBREBZRLLITS 2%
AEEeBL., FICHEGEERAHISWE Yy FEROANATICEBLTOME Ry FOEBEEEMIE
THZERHET, FIAEHE /Sy FOEAMAOREICEENMLINES., HRTMEED
WE Sy FR#BIRERHETZ L EH S,

[oo0o1 3]

FNIICMAT, ZFEHE, MERY FEREEBICESITSBEOPRLEOEDOEERZE
SICADHERLITIZCLAMET. HFHAHLEREINEZ 2 Hic, koM L&ED
MEBEBICBT2HBEEBICLEBENRRERAPBELI S LB BRCHDEMNICENE
N85, BTN WEOWE/ Sy FHBREREMT S CLE, BN ET %,
[o01 4]

Thle, XFEHZ, P53 HEEBEEENTTEy FAMBREHA-MEEZ Y
BTz, BMET B,

[EEMRIET I RDOFER]

{o01 5]

PO LBEEBREIT S DI, HERy FRAEWRKICEITZAEHOE —OERIZ. (
A) HEREOREEBICESIN T, FIERy FEZAEERBICH U TERTEEICEKD
i 2WME/ Sy FHFFBRKEEBNT, (B) fidREERO LMICEREbEINTEEN
L TFHFEMMRE., (C) BETNMBREZEZERNEEBICASETA2E—OESETFERE., (D)
RIECHHE Ny FAERQGFHLENTEEBEETNE2 Ny FEFEE2PHATE L., M UHBIRD
tHicERGHLENTEI NS LAHBIRE., (E) ZLAHEREZ THHRICEZS
THEB_oOBEBEFERE, (F) BZTHMBEEZ LAMBHEEEEHECHMBERD UTHD
MEz&EbE2MERDTFEEAE, ELTED., MW EEEOWK HixEMRICH L TarE
THHBIRASAEE —OFETFRICKLIEEREBICARTEINT, ZEEEBICESZSINE
TR O LM R EIR AT LIk, LB RDATRE Sy B
HiBEHZEENAEFTORETHIEWE Ay FEAZAEEBMITOWMOAIT T LAAELET N
Twaetic, ROALUAZZ LA RZZTASKREWN L CHEEMERD FRICXK S
MEGEDLDYKETHURESE LD TRHFIZ I EAOIEELENATEHEDL. H2, BiadE
DESEFEBICEIIME THMHBMIKEFE LHN#BIREOBEZE AN, fiidE OESFERKC
X5 biEER L THHEMREOBEEFENIDE NI ENTVAEIIENY FHARBIKR
zR#HET S,

[oo16]

AEHEKIBEL I NEHAE/ Sy FRAMSBIKTIZ., FIEXRy P&, LR B LT
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TRIMHBRKZ AL T, NEBEERBICEAS L TES T 22LEA%, Chick b, THRMHBIWK
HZEGERICESLUEZEE, TR S FRAIWBRERD AT EAHE, FHE/ S
FaEfEpRcESENZEZTORETHEERBIOOWRODA T T EMAIEELE S,

[o0o1 7]

Fhdk, WERy R LU R THBSIUCHREEINLZIKET, BTEXYy FOBES
BriEL DD, WE/ Sy FREHEIBEEBIMILEIOD AT LAMHEK, HAOHE/ XYy NOEDE
WERBLEB, FLT. fIAEWMEBENKMPWEERHFOEFEFICEBLTHE Y FO&
BEROERITERS, BELEMIE Sy FERPALTBENEBICEESIZ2ER LS
WT., FEEBNOWE Ny FOEMRCHE Ry FENTAI2BENEEDFFEEERICIT
2 LB A[EEE R B,

[fo018]

Lhds, OEERICEFIRZEEZO THHMBIRE., FFE XXy FeHRicmbaAEns E
MR 2B, MBREDFRICEIOMHECHLHSbDEEINE AL, BETBDA
BETHOEPRLELEZLZMERy FOENFEZE -BREREITH>LHTEB, Fic, »h
BNEROFEDS. TUHEKRE LA EOMIIETLENTVWA T EH S, HiEER
ENLTRANZN TSR I HERAV, £z, PHLUBRSTFEDN. OEEEHR IO L
ARAMCZRKEL EBEHT I A EBETNE, AR EEROABFAICHRE A R—FNH
ENTWAMEBEEELREICE., Fillh®EZBEI L {EHATRELEEINS,

[o01 9]

LEFEEAOE—-—OBRICHFEIVE Sy FAMBRICESWTE., fifH _0BE FERII
K5HE FRIEIHR ATt ERIHEIR EDESE NS, MMEE —OBESTFERICX MR
ERLEFTHHBEIREDEEZENIDE/NMETLENTOBEED., BHEA TS,
[o0o20)

CDEIRF-OBBRICKHAE., F-RUFE_OCEHBFRICBI 2EZ N 2HAEICHRE
LTRELEZCLICXY, BEXRy FHAESENEETEZO LMHEIRE., DEERICEE
ENEEFZFOTHHMELPORODANATHEEN —BAR LS., BT 5., FHHEBHKER
EEBIENLTEERBCR DD ORIGBRESELAE LTS L. THHEBIKRE
FEEBNOBZRECELDDOWE Ay F2 FAIHBRICESE N EEZFORETHER
ERIMSARBICIOATC EAMEEIC A S,

{fo021]

AEHOE _ORBRRKE., FEE - OBRBICKRLIME Sy FHMIRECBVT., MEMB
ROHFED, M THMBRBSIUCHE LU@ERONAR X O L NAERIZ M@ L TR
ENTWAEEDTHE D,

[o0o22]

FEFROWE Ry FAHBE TR (MABRDTFRICBET S EFMBKROAEH~OEH
BRERBICEEETNS, TR, IAE ETABROABRTEALNBGEBEONRTELERAL
DEPICHELBELTESIIESTE, By FOEFHAETSICAKELHMHELD
DO, AEERIPLMNAMCUERSO FENEH TR ERMBT I EVHK. MiEE#
OHNBEMICREANRN—ZEIREEINTOTCE, ERHACHIOE Sy FHBWROHEA I
BLTEELEDZ LV EBERS,

[002 3]

ERHOF=ZOBRKE. fifBE_0RBBRCHESIME Sy FAMBREZBW T, fiftiE
FOFED, M THMEBK R LAMBIR D AR oh TiAlcmdh > THH
THFENTE. ZrHMBIREAE LR EOMAILRITIOENTHESHETIES
BLHENBSFEEMBEIEE>THEEREINTWHWEEDTH B,

[0D02 4]

AEROTE Sy FPRAHBE TR, REMNHTLHRAMBLOEEREEFRHICE TV T,
B KEEMNERD IEZRZRBAICLENATAELASL, 7. BELMEPREMEBO
BRYPRKEE, B2 HEETIILICED, NBEEDIERHOSASERIERKEREH
HTRBICHRETDZCELLABEELRS,
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[o0o25]

ARHOEMOERE, ML EZORBBRICHRIHE Sy FAMBWRICES T, sk E
M BE LUK REMEBH, i PR XU EHSBIRONES T icfii@d 5
FEHEELSTERKEINTEEDTHES.,

[0026]

AEROWE Sy FAMBIIR TR, BIE/ Sy FAMBEOd R, L EEN 724 AE 5 hif
BLT,. HEKKMMYESGELDODLOENSFZEMHOFEEN EmEFREMHADFESAEMmE Z
BT Hcrickbh, ETHBREOMENNEMNBROBE. FIIEARMOMNEBELBEED
mMEAMoNES. 2B, BEOEARUTHEFLOBECLRIN TS I3, HEMD
DHFENFEBEICHREMEOFRENAmMIE. FIE Sy FHAMMBKROBLAEAD THE Y
FHAMBROA BB > TRFAFRMICETSEETH>TERBWL L., WE/ Sy FHAMAE
WONBRDEERENTZFENTLEFREHTOXISCA L THTHCMNET 2EETH
> TH RV,

o002 7]

AHHEOFE HOEMRE., B EOERKICEHESPE/ Sy FAGURICBS VT, fiEdFks
MEBBLUTHERAMBEB U 20 FRETH., pisdd THHBES K Uriscd ERIHBIRD
BAERAICEHK L TCET TCHAHCHRSEDLEN2HBROGEN AT I TCHESHNAEI X -
THERENTHBELDTH B,

[o028]

REROWME Sy FRAGMBKRICEBWT., Xbir@Eicid, MBSy FRMBKRO R .OHEE
DK BDBRIROGBEANNEEEZ S > THREMIBLEHEEHMNBEHRIEKRENDZ RO, £
NIEK-T, FHIMHBIROTHIMHMBRADESERICHA AR TOHEDMNEBEG DN HER
Lk, BB HOEO»IKMFET LI LA LE S,

[o029]

FFHFEOENOERIE, M ENOERICHRLIHE Ry FAMBKTH > T, A1 TH
MR BL UM FHFBROABES B 28 EOEKERRICHSW T, i T HlH B
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Abstract of JP2013027951 (A)

PROBLEM TO BE SOLVED: To provide a
novel polishing pad auxiliary plate which

can easily achieve the repeated .
attachment/detachment of a polishing pad ﬁ“
on/from a rotating surface plate with high . H

positional accuracy and is applicable also ::
to the rotating surface plates of various
types of polishing devices without
requiring large modification. SOLUTION:
This polishing pad auxiliary plate 10 which is attached to the rotating surface plate 14 of
the polishing device 12 includes a lower auxiliary plate 20 and an upper auxiliary plate
22. A positioning means is installed between the upper and lower auxiliary plates 22,
20. As compared with an auxiliary plate of conventional structure in which a positioning
means is installed between auxiliary plates and a rotating surface plate, the polishing
pad auxiliary plate 10 enables the easy and accurate positioning of the center axis of
the polishing pad 16 on the rotating surface plate 14, and is widely applicable also to
the rotating surface plates 14 of various types of polishing devices.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JP5789869

Polishing pad auxiliary plate and polishing apparatus provided with polishing pad auxiliary plate

[0001]

The present invention relates to a technique related to polishing of a substrate which is a
workpiece requiring high flatness processing accuracy such as a silicon wafer, a semiconductor
substrate, and a glass substrate, and particularly relates to polishing the surface of the substrate.
TECHNICAL FIELD The present invention relates to a technique that makes it possible to reuse a
polishing pad used when performing polishing.

[0002]

As is well known, in the manufacture of semiconductors, a polishing process for planarizing the
surface of a substrate such as a silicon wafer, a semiconductor substrate, or a glass substrate as a
constituent material is performed.

Such polishing treatment is generally performed by directly fixing a disk-shaped polishing pad
made of a resin material or the like directly on a rotating platen of a polishing apparatus with a
double-sided tape, and supplying a polishing liquid containing abrasive grains, Polishing is
performed by relatively rotating the substrate.

[0003]
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As a polishing pad for performing such a polishing treatment, a resin pad made of foamed or
non-foamed urethane or the like, as described in JP-A-2002-11630 (Patent Document 1) and the
like, is used. Has been adopted. Also, in many cases, the polishing surface of such a polishing pad
is provided with a groove processing such as concentric, lattice, radial, or the like, or bubbles of a
foamed resin are opened.

[0004]

By the way, when performing polishing using a polishing pad, when changing the type of
substrate to be polished, the polishing pad used for polishing must be peeled off from the rotary
platen and replaced with another polishing pad. May not be. In addition, for example, when the
polishing pad that has been degraded due to the polishing process is to be reused for the
purpose of re-use or the like, the polishing pad is moved from the rotary platen to another
processing device such as surface grooving. It needs to be peeled off.

[0005]

However, since the thin disk-shaped polishing pad is firmly fixed to the rotating platen of the
polishing apparatus with an adhesive tape, when the polishing pad is peeled off from the rotating
platen, Damage such as bending, bending, wrinkling, and tearing is likely to occur. Therefore, due
to such damage, there is a problem in that the polishing pad cannot be reused and has to be
discarded in many cases even though the life of the polishing pad has not been reached.

[0006]

In addition, the work of peeling the polishing pad from the rotary platen with great care so as not
to damage it has a problem that it requires a skill and attention, and thus places a heavy burden
on the operator. In addition, since a considerable amount of time is required to separate the
polishing pad from the rotary platen, the polishing apparatus, which is an expensive and valuable
equipment, must be stopped for a long time, and the operation time of the equipment must be
reduced. There was also a problem that was restricted.

[0007]
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In view of this, the present inventor has previously disclosed in Japanese Unexamined Patent
Application Publication No. 2010-214579 (Patent Document 2) a method in which an auxiliary
plate is attached to the back surface of a polishing pad, and the polishing pad is attached to a
rotating platen of a polishing apparatus via the auxiliary plate. On the other hand, a polishing pad
with an auxiliary plate that is fixed with a double-sided tape was proposed. In such a polishing
pad with an auxiliary plate, since the polishing pad is attached to and detached from the rotary
platen while being supported by the auxiliary plate, damage to the polishing pad during
attachment and detachment is reinforced by the auxiliary plate. Therefore, the polishing pad can
be attached to and detached from the rotary platen with good workability while preventing the
polishing pad from being damaged.

[0008]

However, as a result of further research and study by the present inventors, it has been found
that it is difficult to say that the polishing pad with the auxiliary plate proposed in Patent
Literature 2 is easily compatible with all polishing apparatuses.

[0009]

That is, when the polishing pad is overlaid and fixed on the rotating surface plate, it is necessary
to align the center of the polishing pad with the rotation center of the rotating surface plate,
especially in a polishing pad having a groove or the like on the polishing surface. Accuracy is
required for center alignment.

When the number of attachment / detachment of the polishing pad to the rotary platen increases
by adopting the auxiliary plate as described above, the work of center alignment when mounting
the polishing pad on the rotary platen becomes more difficult, and the labor burden is increased.
Being big is a big problem.

[0010]

Further, in the polishing pad with an auxiliary plate proposed in Patent Document 2, the auxiliary
plate is detachably mounted while being center-aligned with respect to the rotary platen. A fixing
means such as an outer ring may be provided on the outer peripheral surface of the board. On
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the other hand, in some polishing apparatuses, a protective cover or the like is attached to the
outer peripheral side of the rotary platen, so that the space on the outer peripheral side of the
rotary platen is extremely narrow. Therefore, if such a peripheral ring is to be employed, when a
polishing apparatus happens to be used in which the space on the outer peripheral side of the
rotary platen is narrow, the polishing apparatus may need to be modified. It is.

[0011]
JP,2002-11630,AJP,2010-214579, A

[0012]

The present invention has been made in view of the above-described circumstances, and it has
been made possible to easily attach / detach a polishing pad to / from a rotating surface plate
while sufficiently securing a fixing force of the polishing pad to the rotating surface plate. In
addition, a polishing pad auxiliary plate having a novel structure that can prevent the polishing
pad from being damaged particularly when the polishing pad is removed from the rotary platen
and can be advantageous in realizing reuse of the polishing pad, for example, is provided. To
provide.

[0013]

In addition, the present invention can easily and accurately perform the centering operation
when mounting the polishing pad on the rotating surface plate, can reduce the labor burden, and
can provide a conventional polishing apparatus of various specifications. It is another object of
the present invention to provide an auxiliary pad for a polishing pad having an improved
structure, which can be easily and advantageously applied to the rotary platen in the above
without requiring any special modification.

(0014]
Further, another object of the present invention is to provide a polishing apparatus provided with
a polishing pad auxiliary plate having such a novel structure.

[0015]

In order to solve such a problem, a first aspect of the present invention relating to a polishing
pad auxiliary plate includes (A) a polishing pad attached to a rotating plate of a polishing
apparatus so that the polishing pad can be detachably attached to the rotating plate. A polishing
pad auxiliary plate to be attached, wherein (B) a lower auxiliary plate which is arranged to be
superimposed on the upper surface of the rotary platen, and (C) a first fixing device which fixes
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the lower auxiliary plate to the rotary platen. Means; (D) an upper auxiliary plate provided with a
pad supporting surface on which the polishing pad is superimposed and fixed, and arranged on
the upper surface of the lower auxiliary plate; and (E) the upper auxiliary plate. (F) positioning
means for positioning the lower auxiliary plate and the upper auxiliary plate with respect to each
other and aligning the center axes thereof, and The lower auxiliary plate is provided with the first
fixing hand with respect to the rotary platen of the polishing device. The upper auxiliary plate is
removed from the lower auxiliary plate fixed to the rotary platen while being fixed to the rotating
platen, so that the polishing is performed while being fixed to the pad supporting surface of the
upper auxiliary plate. The pad can be removed from the rotary platen, and the removed upper
auxiliary plate can be fixed to the lower auxiliary plate again by being fixed to the lower auxiliary
plate in a state of being aligned by the positioning means. The fixing force between the lower
auxiliary plate and the upper auxiliary plate by the second fixing means is larger than the fixing
force between the rotary platen and the lower auxiliary plate by the first fixing means. It is
characterized by a polishing pad auxiliary plate that is also small.

[0016]

In the polishing pad auxiliary plate having the structure according to the present invention, the
polishing pad is fixedly mounted on the rotary platen via the upper auxiliary plate and the lower
auxiliary plate.

This allows the upper auxiliary plate to be removed from the lower auxiliary plate while the
lower auxiliary plate is fixed to the rotary platen, and the polishing pad to be removed from the
rotary platen while being fixed to the upper auxiliary plate. Becomes possible.

[0017]

Therefore, while the polishing pad is reinforced and protected by the upper auxiliary plate, the
polishing pad can be removed from the rotary platen while preventing damage to the polishing
pad, and handling of the thin polishing pad becomes easy.

For example, when the polishing pad is repeatedly attached / detached when the polishing target
or the polishing conditions are changed, or when the worn polishing pad is removed and re-
mounted after the regenerating process, the attaching / detaching of the polishing pad to / from
the rotating platen or polishing. It is also possible to easily perform operations such as
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reproduction processing on the pads.

[0018]

In addition, since the lower auxiliary plate fixed to the rotating platen and the upper auxiliary
plate removed together with the polishing pad are mutually centered by the positioning means, it
is necessary to align the lower auxiliary plate with the rotating platen. The polishing pad can be
more easily attached and detached.

In particular, since the positioning means is provided between the lower auxiliary plate and the
upper auxiliary plate, it is not necessary to perform special processing or the like on the rotary
platen.

In addition, such positioning means can be prevented from protruding more to the outer
peripheral side than the rotary platen.For example, a special modification is required for a
polishing apparatus or the like in which a protective cover or the like is provided on the outer
peripheral side of the rotary platen. Applicable without application.

[0019]

In the polishing pad auxiliary plate according to the first aspect of the present invention, in the
polishing pad auxiliary plate, the fixing force between the lower auxiliary plate and the upper
auxiliary plate by the second fixing unit is adjusted by the rotation by the first fixing unit. An
aspect is adopted in which the force is smaller than the fixing force between the surface plate
and the lower auxiliary plate.

[0020]

According to such a first aspect, by setting the fixing force in the first and second fixing means
by mutually adjusting, the upper auxiliary plate with the polishing pad fixed is fixed to the
rotating platen. The work of removing the lower auxiliary plate from the fixed state is further
facilitated.

In short, there is no need to perform any special operation to keep the lower auxiliary plate fixed
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to the rotary platen, and the upper side of the polishing pad is supported while the lower
auxiliary plate remains fixed to the rotary platen. It can be easily removed from the rotary platen
while being fixed to the plate.

[0021]

A second aspect of the present invention is the polishing pad auxiliary plate according to the first
aspect, wherein the positioning means is located on an inner peripheral side of outer peripheral
surfaces of the lower auxiliary plate and the upper auxiliary plate. It is provided.

[0022]

In the polishing pad auxiliary plate of this aspect, the protrusion of the upper and lower auxiliary
plates to the outer peripheral side in the positioning means is completely avoided.

Therefore, for example, even when the outer diameter of the upper and lower auxiliary plates is
set to be equal to or slightly smaller than the outer diameter of the rotary platen, the polishing
pad is secured from the rotary platen while ensuring a sufficiently large supporting surface. It is
possible to prevent the positioning means from protruding on the outer peripheral side, and even
if a protective cover or the like is installed on the outer peripheral side of the rotary platen, it
may be an obstacle when applying the polishing pad auxiliary plate according to the present
invention. Be avoided.

[0023]

A third aspect of the present invention is the polishing pad auxiliary plate according to the
second aspect, wherein the positioning means is provided on one of the lower auxiliary plate and
the upper auxiliary plate and projects toward the other. And an engaging concave portion
provided on the other of the lower auxiliary plate and the upper auxiliary plate and engaged with
the engaging convex portion.

[0024]

In the polishing pad auxiliary plate of this aspect, it is possible to easily obtain a mechanically
large positioning force based on the mutual engagement between the engaging projections and
the engaging rece