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Atty Docket No. 251102.000027. KURIN2CON2

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. 15/140,448, 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
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.

35349806v1 1

Page 3 of 287



Atty Docket No. 251102.000027. KURIN2CON2

[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
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.

35349806v1 2
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[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
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.

35349806v1 3
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[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
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

35349806v1 4
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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
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

35349806v1 5
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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.

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

35349806v1 6

Page 8 of 287



Atty Docket No. 251102.000027. KURIN2CON2

[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 — 17D 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.

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

material chamber.

35349806v1 7
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[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
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.

35349806v1 8

Page 10 of 287



Atty Docket No. 251102.000027. KURIN2CON2

[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.

[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
35349806v1 9
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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
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

35349806v1 10
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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
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

35349806v1 11
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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

can include a T or Y connector 120, or other type of aperture or channel. The sequestration

35349806v1 12
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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™
can be attached. The indicator can include visibility into the primary chamber to see whether
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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
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blood sequestration device 1100 for efficiency and convenience, so that a first aliquot of
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.
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[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
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.
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[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
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
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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.

[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 is 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
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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.

[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
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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.

[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
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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.
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
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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
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
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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
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
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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
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.
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[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
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.
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[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 — 17D and FIGS. 18A — 18F, the housing 1601 includes a top member 1620
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 — 17D 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-
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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
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.
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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
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.
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[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
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
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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
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 23006.

[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 comprising;

an inlet port;

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;

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.

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

upon contact with blood.

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

sequestration chamber, and the sampling channel.

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

an inlet port connected with the patient needle;

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 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 via a first portion of the blood sampling

pathway.
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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 seals at least partially

upon contact with blood.

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; 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, the air permeable bodily fluid barrier including an air
permeable material that forms a barrier to bodily fluids upon contact with the bodily fluids,

whereupon formation of the 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.
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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
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.
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20. A blood sequestration system comprising;
a blood sampling pathway having a patient needle and a sample collection
device; and
a blood sequestration device, the blood sequestration device comprising;
an inlet port connected with the patient needle;
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.

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 needle via a first portion of the blood sampling

pathway.
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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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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.

] ) Attorney Docket Number | 251102.000027.KURIN2CON2
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:

[ 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:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Bobby E. ROGERS

Residence Information (Select One) (s) US Residency () Non US Residency () Active US Military Service

City | San Diego ‘ State/Province | CA ‘ Country of Residencé | US

Mailing Address of Inventor:

Address 1 14777 Whispering Ridge Road

Address 2

City San Diego ‘ State/Province | CA

Postal Code 92131 | Countryi us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Gino KANG

Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service

City | Irvine ‘ State/Province | CA ‘ Country of Residenceé | US

Mailing Address of Inventor:

Address 1 71 Shade Tree

Address 2

City Irvine ’ State/Province | CA

Postal Code 92603 | Countryi | us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
John DETLOFF

Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service

EFS Web 2.2.13
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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.

Attorney Docket Number | 251102.000027.KURIN2CON2

Application Data Sheet 37 CFR 1.76

Application Number

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND

Title of Invention METHOD

City | San Diego State/Province |CA lCountry of Residencé | US

Mailing Address of Inventor:

Address 1 4696 La Cuenta Dr.

Address 2

City San Diego ‘ State/Province CA
Postal Code | 92124 | Country us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
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 153290

Email Address patents@troutman.com

Application Information:

Title of the Invention gll_z(\D/IC():DEi/?\JIVIDPI\IiIé%PgIIDMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION
Attorney Docket Number| 251102.000027.KURIN2CON2 Small Entity Status Claimed [x]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 50 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.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/National 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 '
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.S.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.
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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.

251102.000027.KURIN2CON2

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND

Title of Invention 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 Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number ’ (O US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)

153290

Customer Number

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

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

Continuation of

15/140448

2016-04-27

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15/140448 Claims benefit of provisional 62/196797 2015-07-24
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15/140448

Claims benefit of provisional

62/238636

2015-10-07

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

15/140448

Claims benefit of provisional

62/318194

2016-04-04

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:
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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.

] ) Attorney Docket Number | 251102.000027.KURIN2CON2
Application Data Sheet 37 CFR 1.76

Application Number

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

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)| 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).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)

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

Statement under 37 CFR 1.55 or 1.78 for AlA (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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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.

Attorney Docket Number | 251102.000027.KURIN2CON2

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 authorization) 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 to 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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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.

Attorney Docket Number | 251102.000027.KURIN2CON2

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 (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. [¥]

Organization Name KURIN, INC.

Mailing Address Information For Applicant:

Address 1 10755 Scripps Poway Parkway #257

Address 2

City San Diego State/Province CA
Countr)/ ‘ us Postal Code 92131
Phone Number Fax Number

Email Address

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

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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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.

] ) Attorney Docket Number | 251102.000027.KURIN2CON2
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. [x]
Organization Name

KURIN, INC.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 10755 Scripps Poway Parkway #257

Address 2

City San Diego State/Province CA
Country i us Postal Code 92131
Phone Number Fax Number

Email Address

Additional Assighee or Non-Applicant Assignee Data may be generated within this form by
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 more 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 |/David Devernoe/ Date (YYYY-MM-DD)| 2018-05-31

First Name | David Last Name | Devernoe Registration Number | 50,128

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

Attorney Docket Number | 251102.000027.KURIN2CON2

Application Data Sheet 37 CFR 1.76 —
Application Number

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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Doc Code: PA..

PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number

Assigned Herewith

Filing Date

Assigned Herewith

First Named Inventor

Bobby E. ROGERS

Title BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT
SEQUESTRATION DEVICE AND METHOD
Art Unit TBD

Examiner Name

TBD

Attorney Docket Number

251102.000027.KURIN2CONZ2

SIGNATURE of Applicant or Patent Practitioner

Signature /David Devernoe/ et Ontera) | 2018-05-31

Name David Devernoe Registration 50,128

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of

forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 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-PT0O-9199 and select option 2.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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 contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

Filing Date

2018-05-31

First Named Inventor | Bobby E. Rogers et al.

Art Unit

Examiner Name ‘

Attorney Docket Number

| 251102.000027. KURIN2CON2

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear

1 3648684 A 1972-03-14 BARNWELL et al

2 3817240 A 1974-06-18 AYRES

3 3874367 A 1975-04-01 AYRES

4 3886930 A 1975-06-03 RYAN

5 4056101 A 1977-11-01 GEISSLER et al

6 4057050 A 1977-11-08 SARSTEDT

7 4106497 A 1978-08-15 PERCARPIO

8 4154229 A 1979-05-15 NUGENT

EFS Web 2.1.17
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2018-05-31

First Named Inventor ‘ Bobby E. Rogers et al.

Art Unit

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

9 4207870 A 1980-06-17 ELDRIDGE

10 4412548 A 1983-11-01 HOCH

11 4416290 A 1983-11-22 LUTKOWSKI

12 5222502 A 1993-06-29 KUROSE

13 5520193 A 1996-05-28 SUZUKI et al

14 5749857 A 1998-05-12 CUPPY

15 6569117 B1 2003-05-27 ZIV et al

16 8070725 B2 2011-12-06 CHRISTENSEN et al
17 8197420 B2 2012-06-12 PATTON et al

18 8523826 B2 2013-09-03 LAYTON JR et al
19 8535241 B2 2013-09-17 BULLINGTON et al

EFS Web 2.1.17
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INFORMATION DISCLOSU
STATEMENT BY APPLICA

RE
NT

( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2018-05-31
First Named Inventor ‘ Bobby E. Rogers et al.
Art Unit |

Examiner Name ‘

Attorney Docket Number

| 251102.000027. KURIN2CON2

20 8540663 B2 2013-09-24 DAVEY et al

21 8568371 B2 2013-10-29 SIOPES et al

22 8864684 B2 2014-10-21 BULLINGTON et al

23 9022951 B2 2015-05-05 BULLINGTON et al

24 9060724 B2 2015-06-23 BULLINGTON et al

25 9138572 B2 2015-09-22 ZEYTOONIAN et al

26 9204864 B2 2015-12-08 BULLINGTON et al
If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear

1 20020004647 A1 2002-01-10 LEONG

2 20020004647 A1 2003-06-05 LEONG
EFS Web 2.1.17
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Application Number

Filing Date 2018-05-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Bobby E. Rogers et al.

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

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

3 20003208151 A1 2003-11-06 KRAUS et al

4 20040054333 A1 2004-03-18 THEEUWES et al
5 20040073171 A1 2004-04-15 ROGERS et al

6 20040147855 A1 2004-07-29 MARSDEN

7 20050004524 A1 2005-01-06 NEWBY et al

8 20050240161 A1 2005-10-27 CRAWFORD

9 20070088279 A1 2007-04-19 SHUE et al

10 20080145933 A1 2008-06-19 PATTON et al

11 20090227953 A1 2009-09-10 TAN et al

12 20100057004 A1 2010-03-04 CHRISTENSEN et al
13 20130317391 A1 2013-11-28 BULLINGTON et al

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number

Filing Date 2018-05-31

First Named Inventor ‘ Bobby E. Rogers et al.

Art Unit |

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

14 20160174888 A1 2016-06-23 BERTHIER et al
15 20170020427 A1 2017-01-26 ROGERS et al
16 20170020428 A1 2017-01-26 ROGERS et al

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

FOREIGN PATENT DOCUMENTS

Foreian D Name of Patentee or Pages,Columns,Lines
Examiner| Cite orelgn3 ocument Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No |Number Codezj Code4| Date bP Passages or Relevant
Document .
Figures Appear
1 H08257018 JP A 1996-10-08 NISSHO KK |:|
BECTON DICKINSON
2 1665986 EP A1 2006-06-07 co |:|
CLEARVIEW PATIENT
SAFETY
3 2011162772 WO A2 2011-12-29 TECHNOLOGIES LLC et |:|
al
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . : :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 [

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

EFS Web 2.1.17
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Application Number

Filing Date 2018-05-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Bobby E. Rogers et al.
Art Unit |

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

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.USPTG.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
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Application Number

Filing Date 2018-05-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Bobby E. Rogers et al.

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

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

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.

[¥] 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 /David Devernoe/ Date (YYYY-MM-DD) 2018-05-31

Name/Print David Devernoe Registration Number 50,128

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 2.1.17
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named Nonprovisional Application Number (if .
e Bobby E. ROGERS vy S onel Aop " |Not Yet Assigned
Esz:t]i(on' BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAINMENT SEQUESTRATION DEVICE AND METHOD

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. lunderstand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:
. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’'s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Reguest for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature/ D@VId Devernoe/ ~May 31,2018
F‘F?rmf/Typed) DaVId Deve rnoe ;:i;tsi:gtjii; Number50’ 1 28

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

*Total of 1

forms are submitted.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT
SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name:

Bobby E. ROGERS

Filer:

David Lynn Devernoe/Lisa Leao

Attorney Docket Number:

251102.000027.KURIN2CON2

Filed as Small Entity

Filing Fees for Track| Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Sull:’-s'l'g(t;)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
REQUEST FOR PRIORITIZED EXAMINATION 2817 1 2000 2000
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2202 6 50 300

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l'g(t;)l in
PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 3155
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Electronic Acknowledgement Receipt

EFS ID: 32773490

Application Number: 15994559

International Application Number:

Confirmation Number: 4704

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

Title of Invention: SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name: Bobby E. ROGERS
Customer Number: 153290
Filer: David Lynn Devernoe/Lisa Leao
Filer Authorized By: David Lynn Devernoe
Attorney Docket Number: 251102.000027.KURIN2CON2
Receipt Date: 31-MAY-2018
Filing Date:
Time Stamp: 16:50:54
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $3155

RAM confirmation Number 060118INTEFSW00003753201507

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.)
116143
1 Transmittal of New Application Transmittal_KURIN2CON2.pdf no 1
d08aac5f0f60c33834b30de848681c0a70ek
Warnings:
Information:
257220
2 Specification_KURIN2CON2.pdf] yes 39
3b4fc199530104b89%e7888aa3e 1fed89b3bi|
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 32
Claims 33 38
Abstract 39 39
Warnings:
Information:
526629
3 Drawings-only bIaFk and white line Drawings_KURIN2CON2.pdf no 50
drawings
29a13a440e81ade7ec7b5f32c84360b00d 2|
7e9ca
Warnings:
Information:
1037448
4 Qath or Declaration filed Declarations_KURIN2CON2.pdf| no 3
d722d45bfb26d38bcS3cfSb4e4599451197
bé5c
Warnings:
Information:
86321
5 Application Data Sheet ADS_KURIN2CON2.pdf no 8
56a19dbac28ea7aefb89d615cd3c302d911
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Warnings:

Information:

This is not an USPTO supplied ADS fillable form

532300
6 Power of Attorney POA_KURIN2CON2.pdf no
b706bab3c5c2756e77581d71a60ech73e7
7bSe2
Warnings:
Information:
79914
7 Information DFlscIosuSrBeOSétatement (IDS) IDS_KURIN2CON2.pdf no
orm ( ) 3f38275e7dbef08278d3cac07dd4d25e36fe]
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
72465
8 TrackOne Request Track1_Reques;_fKURINZCONZ. no
p 978756d5ad493810504bc1016c2a54bad3 1|
feal6
Warnings:
Information:
39909
9 Fee Worksheet (SB06) fee-info.pdf no
cfbaceaddc10a41383eb9305836526f30b2 1]
063c
Warnings:
Information:
Total Files Size (in bytes){ 2748349
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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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. uspto 20V

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027. KURIN2CON2
CONFIRMATION NO. 4704

153290 FORMALITIES LETTER

TROUTMAN SANDERS LLP/Kurin, Inc.

600 Peachtree St., NE, Suite 3000 RO AC AL

Atlanta, GA 30308-2219 0000001004657
Date Mailed: 06/22/2018

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment:

« A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

+ The application contains drawings, but the specification does not contain a brief description of the several
views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

« Additional claim fees of $ 230 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.

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.)

+ $ 230 for 1 independent claims over 3.
+ $(0) previous unapplied payment amount.
+$230 TOTAL FEE BALANCE DUE.

page 1 of 2
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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/AuthenticateUserLocalEPF .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.

/jmilani/

page 2 of 2
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/994,559
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
(57 CFR 1.16(2). b). o (<) N/A N/A N/A 75 N/A
SEARCH FEE
T oo N/A N/A N/A 330 N/A
EXAMINATION FEE
FAAUA A N/A N/A N/A 380 N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) 26 minus 20 = 6 50 - 300 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 230 - 230
If 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).
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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 126 of 287



PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of’ Customer No.: 153290

ROGERS, Bobby E. et al. Confirmation No.: 4704
Serial No.: 15/994,559 Group Art Unit: 1629
Filing Date: May 31, 2018 Examiner: TBD

For: Blood sample optimization system and Docket No.: 251102.000027 KURIN2CON?2
blood contaminant sequestration device
and method

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

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

Alexandria, VA 22313-1450

Dear Commissioner:

This paper is filed in response to the Notice to File Corrected Application Papers
(“Noftice”) mailed on June 22, 2018 for which a response is due August 22, 2018. Applicant

respectfully submits this response is considered to be timely filed.

Applicant submits the following documents as requested by the office:
e A marked-up copy of the Substitute Specification;
e A clean copy of the Substitute Specification; and

e Additional claim fees of $230.

The Notice indicates that Applicant must submit a substitute specification in compliance
with 37 CFR §§ 1.52, 1.121(b)(3), and 1.125. In response, Applicant hereby submits a substitute
specification with markings accompanied by a clean version of the specification (without
markings), as set forth in 37 CFR § 1.125(c). The specification has been formatted to conform
with U.S. practice. Applicant hereby states that the substitute specification contains no new
matter.

The Notice also requires payment of $230 for additional claim sees. In response,

Applicant submits the additional claim fees of $230 for one independent claim in excess of three.

1
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App. No. 15/994,559 Docket No. 251102.000027 KURIN2CON2

Applicant believes that the present submission is fully responsive to the Notice, and the
Substitute Specification encompasses all the desired changes.

This Response to Notice to File Corrected Application Papers is being filed within two
months of the Notice. Therefore, no other fees are believed due. The Commissioner is
nonetheless authorized to charge any deficiency in fees to PTO Deposit Account No. 20-1507
should any fees be due.

Should the Examiner have any questions or reservations regarding the present Response
to Notice to File Corrected Application Papers, the Examiner is invited to telephone the

undersigned attorney at (858) 509-6065, or at david devernoe@troutman com

Respectfully submitted,
TROUTMAN SANDERS LLP

Date: July 2, 2018 /David Devernoe/
David Devernoe
Registration No. 50,128

Troutman Sanders LLP
11682 El Camino Real

Suite 400

San Diego, CA 92130-2092
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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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. uspto 20V

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027. KURIN2CON2
CONFIRMATION NO. 4704

153290 FORMALITIES LETTER

TROUTMAN SANDERS LLP/Kurin, Inc.

600 Peachtree St., NE, Suite 3000 RO AC AL

Atlanta, GA 30308-2219 0000001004657
Date Mailed: 06/22/2018

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment:

« A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

+ The application contains drawings, but the specification does not contain a brief description of the several
views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

« Additional claim fees of $ 230 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.

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.)

+ $ 230 for 1 independent claims over 3.
+ $(0) previous unapplied payment amount.
+$230 TOTAL FEE BALANCE DUE.
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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/AuthenticateUserLocalEPF .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.

/jmilani/
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Docket No. 251102.000027 KURIN2CON2
Marked-Up Copy of Substitute Specification

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. 15/140,448, 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
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.

35546281v1 1
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[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
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.
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[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
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.
35546281v1 3
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[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
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
35546281v1 4

Page 134 of 287



Docket No. 251102.000027 KURIN2CON2
Marked-Up Copy of Substitute Specification

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
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
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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.

[0032] FIG. 9 illustrates a pathway splitter for use in a blood sequestrations system.
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[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 — 17[|D]JE 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.

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

material chamber.
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[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
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.
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[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,
1.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
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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
35546281v1 11

Page 141 of 287



Docket No. 251102.000027 KURIN2CON2
Marked-Up Copy of Substitute Specification

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
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channel, the patient needle 1, and/or the sample needle 5. The primary collection channel
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
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see the full chamber, to indicate the evacuated blood collection tube, such as a Vacutainer™
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
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tubing 808. The sampling channel 820 can be curved through the housing 818 so as to better
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.
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[0071] FIGS. 10A — 10D illustrate a blood sequestration device 1000 in accordance
with alternative implementations. The blood sequestration device 1000 includes an inlet port
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.
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[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
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
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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
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
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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
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
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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.

[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
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minimize a potential to lyse red blood cells. Likewise, the sampling channel 1406 is 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.

[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
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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.

[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.
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[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.
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.
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[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
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.
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[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
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.
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[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
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,
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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
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
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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 — 17[|D]JE and FIGS. 18A — 18F, the housing 1601 includes a top member
1620 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 — 17[[D]JE 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.
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[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
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
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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
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
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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
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.
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[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
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 comprising;

an inlet port;

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;

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.

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

upon contact with blood.

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

sequestration chamber, and the sampling channel.

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

an inlet port connected with the patient needle;

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 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 via a first portion of the blood sampling

pathway.
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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 seals at least partially

upon contact with blood.

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; 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, the air permeable bodily fluid barrier including an air
permeable material that forms a barrier to bodily fluids upon contact with the bodily fluids,

whereupon formation of the 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.
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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
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.
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20. A blood sequestration system comprising:
a blood sampling pathway having a patient needle and a sample collection
device; and
a blood sequestration device, the blood sequestration device comprising;
an inlet port connected with the patient needle;
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.

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 needle via a first portion of the blood sampling

pathway.
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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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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. 15/140,448, 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
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.
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[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
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.
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[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
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.
35578421v1 3

Page 172 of 287



Docket No. 251102.000027 KURIN2CON2
Clean Copy of Substitute Specification

[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
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
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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
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
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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.

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

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

material chamber.
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[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
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.
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[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,
1.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
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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
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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
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channel, the patient needle 1, and/or the sample needle 5. The primary collection channel
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
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see the full chamber, to indicate the evacuated blood collection tube, such as a Vacutainer™
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
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tubing 808. The sampling channel 820 can be curved through the housing 818 so as to better
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.
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[0071] FIGS. 10A — 10D illustrate a blood sequestration device 1000 in accordance
with alternative implementations. The blood sequestration device 1000 includes an inlet port
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.
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[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
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
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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
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
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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
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
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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.

[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
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minimize a potential to lyse red blood cells. Likewise, the sampling channel 1406 is 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.

[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
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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.

[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.
35578421v1 2

Page 191 of 287



Docket No. 251102.000027 KURIN2CON2
Clean Copy of Substitute Specification

[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.
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.
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[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
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.
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[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
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.
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[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
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,
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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
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
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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
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.
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[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
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
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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
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
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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
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.
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[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
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 comprising;

an inlet port;

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;

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.

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

upon contact with blood.

3. The blood sequestration device in accordance with claim 1, further
comprising a housing that defines 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

35578421v1 33

Page 202 of 287



Docket No. 251102.000027 KURIN2CON2
Clean Copy of Substitute Specification

member and the top member defining a part of each of the inlet port, the outlet port, the

sequestration chamber, and the sampling channel.

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

an inlet port connected with the patient needle;

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 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 via a first portion of the blood sampling

pathway.
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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 seals at least partially

upon contact with blood.

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; 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, the air permeable bodily fluid barrier including an air
permeable material that forms a barrier to bodily fluids upon contact with the bodily fluids,

whereupon formation of the 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.
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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
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.
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20. A blood sequestration system comprising:
a blood sampling pathway having a patient needle and a sample collection
device; and
a blood sequestration device, the blood sequestration device comprising;
an inlet port connected with the patient needle;
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.

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 needle via a first portion of the blood sampling

pathway.
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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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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.USPO.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/994,559 05/31/2018 1629 1315 251102.000027 KURIN2CON?2 26 4
CONFIRMATION NO. 4704
153290 UPDATED FILING RECEIPT
TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 3000 ATKE RO AR A L

Atlanta, GA 30308-2219
Date Mailed: 07/06/2018

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;
Assignment For Published Patent Application
KURIN, INC., San Diego, CA

Power of Attorney: The patent practitioners associated with Customer Number 153290

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

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

Page 214 of 287



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: 06/21/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/994,559

Projected Publication Date: 10/11/2018

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
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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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/994,559
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
(57 CFR 1.16(2). b). o (<) N/A N/A N/A 75 N/A
SEARCH FEE
T oo N/A N/A N/A 330 N/A
EXAMINATION FEE
FAAUA A N/A N/A N/A 380 N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) 26 minus 20 = 6 50 - 300 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 230 - 230
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1315 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE(S)
12 AMENDMENT PAID FOR
L Total * inus | ** =
S (37 CF?R ?16(0) 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 GLAIM (37 GFR 1.16(j)) 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($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total . Minus | ** = =
= (a7 CF(F)z ?.160)) OR -
a
Independent Minus ** = - —
Lzu (37 CFR 1.16(h)) = OR =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16(j))
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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To: ryan.schneider@troutman.com patents@troutman.com,chris.franich@troutman.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 153290

Jul 06, 2018 04:24:47 AM
Dear PAIR Customer:

TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 3000
Atlanta, GA 30308-2219

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 153290 , 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.
15994559 APP.FILE.REC  07/06/2018 251102.000027.KURIN2CON2

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027 . KURIN2CON2 4704
153290 7590 07/10/2018 | EXAMINER |
TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 3000 HOEKSTRA, JEFFREY GERBEN
Atlanta, GEORGIA 30308-2219
UNITED STATES OF AMERICA | ART UNIT | paer~umBER |
3736
| NOTIFICATION DATE | DELIVERY MODE |
07/10/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

chris.franich@troutman.com
patents@troutman.com
ryan.schneider@ troutman.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/994,559 Rogers et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AlA (First Inventor
JoAnne Burke OPET to File) Status
Yes

I o Mmoo

1. THE REQUEST FILED 31 May 2018 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A
B.

for an original nonprovisional application (Track I}.
(J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A
B.

filing a petition for extension of time to extend the time period for filing a reply;

filing an amendmen mend th lication ntain more than four in
claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;

filing a notice of appeal;

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to JoAnne Burke at (571)272-4584. In
his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/JOANNE L BURKE/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)

Page 221 of 287




To: ryan.schneider@troutman.com patents@troutman.com,chris.franich@troutman.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 153290

Jul 11,2018 04:11:37 AM
Dear PAIR Customer:

TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 3000
Atlanta, GA 30308-2219

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 153290 , 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.
15994559 TRACK1.GRANT 07/10/2018 251102.000027.KURIN2CON2

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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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 15994559

Filing Date 31-May-2018

First Named Inventor Bobby Rogers

Attorney Docket Number 251102.000027.KURIN2CON2

Title of Invention

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION
DEVICE AND METHOD

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Kurin, Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10010282
9820682

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.
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@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity
(O Regular Undiscounted

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 50128

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
Ignature /David Devernoe/

Name .
David Devernoe

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

15994559

Filing Date:

31-May-2018

Title of Invention:

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name:

Bobby E. Rogers

Filer:

David Lynn Devernoe

Attorney Docket Number:

251102.000027.KURIN2CON2

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

s . Sub-Total in
Description Fee Code Quantity Amount USD($)
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 160 160

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15994559
Filing Date: 31-May-2018

Applicant/Patent under Reexamination:  Rogers

Electronic Terminal Disclaimer filed on July 25,2018

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 33279751

Application Number: 15994559

International Application Number:

Confirmation Number: 4704

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

Title of Invention: SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name: Bobby E. Rogers
Customer Number: 153290
Filer: David Lynn Devernoe

Filer Authorized By:

Attorney Docket Number: 251102.000027.KURIN2CON2
Receipt Date: 25-JUL-2018
Filing Date: 31-MAY-2018
Time Stamp: 14:38:12
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $160

RAM confirmation Number 072618INTEFSW00000802201507

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.)
33679
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
2490bbacc43f112d4591 1adfb8b4fdaacd7|
Warnings:
Information:
30637
2 Fee Worksheet (SB06) fee-info.pdf no 2
0826aaf87e74a45f22035c56bff3c35¢969af]|
adf
Warnings:
Information:
Total Files Size (in bytes)# 64316

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
153290 7590 08/08/2018
TROUTMAN SANDERS LLP/Kurin, Inc. ABOUELELA, MAY A
600 Peachtree St., NE, Suite 5200
Atlanta, GA 30308 | ART UNIT PAPERNUMBER |
3736
DATE MAILED: 08/08/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027. KURIN2CON2 4704

TITLE OF INVENTION: BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND METHOD

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0 $0 $500 11/08/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

153290 7590 08/08/ 2018_ I hereby certity that this Fee(s) Transmittal is being deposited with the United
TROUTMAN SANDERS LLP/Kurin, Inc. States Postal Service with sufficient postage for first class mail in an envelope
’ dd d the Mail S ISSUEpFEEg dd b being facsi Pi
. addressed to the Mail Stop address above, or being facsimile
600 Peachtree St., NE, Suite 5200 transmitted to the USPTO (571) 273-2885, on the date indicated below.

Atlanta, GA 30308

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/994.,559 05/31/2018 Bobby E. Rogers 251102.000027.KURIN2CON2 4704
TITLE OF INVENTION: BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND METHOD
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 $0 $0 $500 11/08/2018

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ABOUELELA, MAY A 3736 600-573000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ’ . 2
(2) The name of a single firm (having as a member a
(] "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
(I Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken

to be a notification of loss of entitlement to micro entity status.

D Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027.KURIN2CON2 4704
| EXAMINER |
153290 7590 08/08/2018
TROUTMAN SANDERS LLP/Kurin, Inc. ABOUELELA, MAY A
600 Peachtree St., NE, Suite 5200
Atlanta, GA 30308 | ART UNIT PAPER NUMBER |

3736

DATE MAILED: 08/08/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 12 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. 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.

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.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. 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.

8. 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.

9. 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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Application No. Applicant(s)
15/994,559 ROGERS ET AL.
; i i i AlA (First Inventor to File)
Notice of Allowability l\EAme/'A"B% UELELA Q;gg"“ Statuis
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to 07/02/2018.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1,2,4-6,8-20 and 22-26. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d Al b)[JSome *c)[] None of the:
1. [[] Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ______.
Identifying indicia such as the application humber (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).
6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. X] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. Xl Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date 07/25/2018 .

/MAY ABOUELELA/
Primary Examiner, Art Unit 3736

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180725
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Application/Control Number: 15/994,559 Page 2
Art Unit: 3736

DETAILED ACTION
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Information Disclosure Statement
2. The information disclosure statement (IDS) submitted on 05/31/2018. The submission is
in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Terminal Disclaimer
3. The terminal disclaimer filed on 07/25/2018 disclaiming the terminal portion of any patent
granted on this application which would extend beyond the expiration date of U.S Patent
Applications No. 10,010,282 and 9,820,682 has been reviewed and is accepted. The terminal

disclaimer has been recorded.

EXAMINER’S AMENDMENT
4, An examiner’'s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
Authorization for this examiner's amendment was given in an interview with JAMES P.

CLEARY on 07/25/2018.

The claims should be amended as follows:
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Claim 1 should be amended as follow:

1. A blood sequestration device comprising;

an inlet port;

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; and

a housing that houses and defines the inlet port, the outlet port, the sequestration

chamber, and the sampling channel;

each of the sequestration chamber and the sampling channel being connected with the
inlet port via a junction that is sized and configured to allow sueh-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 to allow a second
portion of blood is-aHewed to bypass the sequestration chamber and the first portion of blood

sequestered therein to be directed into the sampling channel toward the outlet port.

Claim 3 should be amended as follow:

3. (Cancelled)

Claim 4 should be amended as follow:

4. The blood sequestration device in accordance with claim 1 3, wherein the

sequestration chamber includes a sequestration channel defined in the housing.
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Claim 6 should be amended as follow:

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

an inlet port connected with the patient needle;

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; and

a housing that houses and defines the inlet port, the outlet port, the sequestration

chamber, and the sampling channel;

each of the sequestration chamber and the sampling channel being connected with the
inlet port via a junction that is sized and configured to allow 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 to allow a second
portion of blood is-aHewed 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.

Claim 7 should be amended as follow:

7. (Cancelled)

Claim 11 should be amended as follow:

11. The blood sequestration device in accordance with claim 6 #, wherein the

sequestration chamber includes a sequestration channel defined in the housing.
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Claim 13 should be amended as follow:

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; 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, the air permeable bodily fluid barrier including an air permeable material that forms a
barrier to bodily fluids upon contact with the bodily fluids, whereupon formation of the barrier

enables configured to allow sequestration of the first portion of bodily fluid in the sequestration

chamber, and to allow 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.

Claim 20 should be amended as follow:

20. A blood sequestration system comprising:

a blood sampling pathway having a patient needle and a sample collection device; and
a blood sequestration device, the blood sequestration device comprising:

an inlet port connected with the patient needle;

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; and

Page 238 of 287



Application/Control Number: 15/994,559 Page 6
Art Unit: 3736

a housing that houses and defines the inlet port, the outlet port, the

sequestration chamber, and the sampling channel;

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 to allow 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 to allow a second portion of
blood is-allewed 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.

Claim 21 should be amended as follow:

21. (Cancelled)

Allowable Subject Matter
5. Claims 1, 2, 3-6, 8-20 and 22-26 are allowed.
6. The following is an examiner’'s statement of reasons for allowance: the prior art fairly
suggest a blood/fluid sampling devices with vacuum chamber that collects/withdraws first
portion of blood/fluid sample therein, where the vacuum chamber includes an outlet port that

directs a second portion of blood/fluid to a sampling chamber.

However the prior art does not disclose, teach, and/or fairly suggest a blood
sequestration/sampling device comprising; a sequestration chamber and a sampling channel
defined in a housing, each of the sequestration chamber and the sampling channel being

connected with an inlet port via a junction, where the junction is configured to allow a first
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portion of blood flows into the sequestration chamber, and to allow a second portion of blood to
bypass the sequestration chamber and the first portion of blood sequestered therein and is

directed into the sampling channel toward an outlet port.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Reasons

for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MAY ABOUELELA whose telephone number is (571)270-7917. The
examiner can normally be reached on Monday through Friday 8:30 to 5:00.

Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, JEFFREY G. HOEKSTRA can be reached on (571)272-7232. The fax phone

number for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MAY ABOUELELA/
Primary Examiner, Art Unit 3736
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Application No. Applicant(s)

. . . 15/994,559 ROGERS ET AL.
Examiner-Initiated Interview Summary i _
Examiner Art Unit
MAY ABOUELELA 3736

All participants (applicant, applicant's representative, PTO personnel):

(1) MAY ABOUELELA. @) .

(2) JAMES P. CLEARY . (4) .

Date of Interview: 25 July 2018.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to:[] applicant  [] applicant's representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed [J101 X112 [J102 [J103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1,3,6.7,13,20 and 21.

Identification of prior art discussed: N/A.

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a

reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant and Examiner discussed the claims set mailed on 07/02/2018. Applicant and Examiner discussed the claim

language with respect to the applied prior art and the disclosure. Applicant and Examiner discussed proposed claim

amendments represented by the Examiner to overcome 112(b) rejections. The Applicant has authorized the Examiner

to amend the claims.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the

general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/MAY ABOUELELA/
Primary Examiner, Art Unit 3736

U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20180725
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Reexamination
Index of Claims 15994559 ROGERS ET AL.
T
MAY ABOUELELA 3736
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o Objected
[0 Claims renumbered in the same order as presented by applicant O cPA X T.D. O R..47
CLAIM DATE
Final Original |07/25/2018
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U.S. Patent and Trademark Office

Part of Paper No. : 20180725
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USPAT; 11:38
USCCR
S3 1 ("14055232").PN. US-PGPUB; {OR OFF 2016/12/21
USPAT; 11:39
USCCR
$4 {1763  {(600/573).CCLS. US-PGPUB; {OR OFF 2016/12/21
USPAT; 17:18
USCCR
S5 463 (("ROGERS") near3 ("Bobby")).INV. US-PGPUB; {OR OFF 2016/12/21
USPAT; 17:19
USCCR
S6 128 ("2004/0073171").URPN. USPAT OR OFF 2016/12/21
................................. I p— 1 7: 36
S7 0 ("1and(bloodneardsequest$5)").PN. US-PGPUB; #OR OFF 2016/12/21
USPAT; 17:41
USOCR
S8 5225 1and (blood near4 sequest$b) US-PGPUB; {OR OFF 2016/12/21
USPAT 17:42
S9 7 $4 and (blood near4 sequest$5) US-PGPUB; {OR OFF 2016/12/21
USPAT 17:42
S10 {73 ("20020002349" | "20020183651" | US-PGPUB;{OR OFF 2016/12/21
"20030055381" | "20040010228" | USPAT; 17:43
"20040054333" | "20040147855" | USCOCR
"20050004524" | "20050240161" |
"20050245885" | "20050281713" |
"20060287639" | "2707953" |
"3013557" | "3098016" | "3382865" |
"3405706" | "3494351" | "3577980" |
"3648684" | "3848579" | "3937211" |
"4057050" | "4133863" | "4166450" |
"4340067" | "4370987" | "4444203" |
"4459997" | "4509534" | "4676256" |
"4865583" | "4890627" | "4988339" |
"5009847" | "5097842" | "5108927" |
"5122129" | "5269317" | "5360011" |
"5429610" | "5450856" | "5507299" |
"5577513" | "5762633" | "5882318" |
"5922551" | "6016712" | "6057105" |
"6159164" | "6210909" | "6364890" |
"6387086" | "6403381" | "6692479" |
"6746420" | "6913580" | "7044941" |
"7087047").PN. OR ("8197420").URPN.
S11 g2 S$10 and (blood near4 sequest$5) US-PGPUB; {OR OFF 2016/12/21
USPAT 17:44
5312 §|77 §§("o453322" | "0577682" | "0729011" | §EUS—PGPUB;§ OR §§OFF §g2016/12/21§
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"1074965" | "1110189" | "1450016" |  {USPAT; 17:47
"1521890" | "2218899" | "2688325" | {USOCR
"2895773" | "3176595" | "3214069" |
"3236268" | "3263874" | "3486503" |
"3577980" | "3754644" | "3794221" |
"3834387" | "3855997" | "3937211" |
"3958570").PN. OR ("4057050"). URPN.
S13 {852 $4 and (blood near4 (sequest$5 or US-PGPUB; {OR OFF 2016/12/21
sampl$4)) USPAT 17:47
S14 {46 S$10 and (blood near4 (sequest$5 or US-PGPUB; {OR OFF 2016/12/21
sampl$4)) USPAT 17:47
S15 i1 ("8197420").PN. US-PGPUB; §OR OFF 2016/12/21
USPAT; 18:29
USOCR
S16 i1 ("20130317391").PN. US-PGPUB; {OR OFF 2016/12/21
USPAT; 18:42
USOCR
S17 #1254  §(600/583).CCLS. US-PGPUB; {OR OFF 2016/12/21
USPAT; 18:43
USOCR
S18 1070 S17 and (blood near4 (sequest$5 or US-PGPUB; i{OR OFF 2016/12/21
sampl$4)) USPAT 18:43
S19 1265030 ij(blood near4 (sequest$5 or sampl$4)) #US-PGPUB;{OR OFF 2016/12/21
USPAT; 19:09
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
\\\\\\\\\\\\ |BM_TDB
S20 5653 {S19 AND ( (A61B10/0096 OR US-PGPUB; {OR OFF 2016/12/21
A61B5/150022).CPC. ) USPAT; 19:10
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S21 {207 20 and (seal near4 air) US-PGPUB; {OR OFF 2016/12/21
USPAT; 19:10
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S22 23 "2004087258" US-PGPUB;{{OR OFF 2016/12/21
USPAT,; 20:59
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
823 it ("20050004524") .PN. US-PGPUB; {{OR OFF 2017/04/11
USPAT; 20:23
USOCR
24 i1 ("20030105414").PN. US-PGPUB; iOR OFF 2017/04/11
USPAT; 20:24
USOCR
825 i1 ("5749857").PN. US-PGPUB;{{OR OFF 2017/04/11
USPAT; 20:26
USOCR
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S26 §13 ("20040073171" | "20040147855" | US-PGPUB; {OR OFF 2017/04/11
"20050240161" | "20130317391" | USPAT 20:39
"20160174888" | "4057050" |
"8197420" | "8523826" | "8535241" |
"8540663" | "8568371" | "8864684" |
"9138572").PN.

27 i ("15140443").PN. US-PGPUB;{OR OFF 2017/04/11

USPAT; 21:43
USOCR
S28 {0 ("4and(bloodnear4air)").PN. US-PGPUB; {OR OFF 2017/04/11
USPAT; 22:01
USOCR
S29 i3 26 and (blood near4 air) US-PGPUB; {OR OFF 2017/04/11
USPAT 22:01
S30 6 26 and vent$4 US-PGPUB; {OR OFF 2017/04/11
USPAT 22:02
S31 45 ("2013/0317391") .URPN. USPAT OR OFF 2017/04/11
22:06
S32 148 ("2005/0004524") .URPN. USPAT OR OFF 2017/04/11
22:17
S33 i ("20120170037").PN. US-PGPUB; {OR OFF 2017/04/12
USPAT; 16:11
USCCR
S34 i1 ("6139540").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 12:52
USOCR
S35 i1 ("20040116878").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 12:54
USOCR
S36 i1 ("20100152752").PN. US-PGPUB;iOR OFF 2017/04/13
USPAT; 13:16
USOCR
837 i ("6395003").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 13:20
USOCR
S38 i#5 ("2013/0317391").URPN. USPAT OR OFF 2017/04/13
13:43
39 i1 ("4444203").PN. US-PGPUB;iOR OFF 2017/04/13
USPAT; 13:44
_ USOCR § &  §
A0 i1 ("20020004647") .PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 13:48
USOCR
A1 i1 ("3817240").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 13:57
USOCR
H2 i ("3874367").PN. US-PGPUB; #OR OFF 2017/04/13
USPAT; 13:57
USOCR
A3 i ("3886930").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 13:58
USOCR
A4 i ("4106497").PN. US-PGPUB; iOR OFF 2017/04/13
USPAT; 13:59
USOCR
A5 i ("4154229").PN. US-PGPUB; i{OR OFF 2017/04/13
USPAT; 13:59
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i USOCR ! ; : :
46 i1 ("4207870").PN. US-PGPUB;{OR OFF 2017/04/13
USPAT; 14:00
USOCR
$A7 §292 ("2913000" | "3817240" | "3859998" | HUS-PGPUB;{OR OFF 2017/04/13
"3864979" | "4016879" | USPAT; 14:01
"4046144").PN. OR ("4207870").URPN. {{USOCR
48 i ("4412548").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 14:04
USOCR
$49 i ("5222502").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 14:11
USOCR
S50 1 ("5520193").PN. US-PGPUB; {OR OFF 2017/04/13
USPAT; 14:15
USOCR
S51 i ("20100057004").PN. US-PGPUB;iOR OFF 2017/04/13
USPAT; 14:16
USOCR
S52 i1 ("20070088279").PN. US-PGPUB; §OR OFF 2017/04/13
USPAT; 14.29
USOCR
S53 #1733 (600/573).CCLS. US-PGPUB; {OR OFF 2017/04/13
USPAT 15:29
Sh4 {13 S53 and ((vent$4 near4 air) and US-PGPUB;iOR OFF 2017/04/13
flash$6) USPAT 15:52
S55 #1255 (600/583).CCLS. US-PGPUB; HOR OFF 2017/04/13
USPAT; 16:23
USOCR
Sh6 4 S55 and ((vent$4 near4 air) and US-PGPUB; iOR OFF 2017/04/13
flash$6) USPAT 16:23
S57 1272301 ii(blood near4 (sequest$5 or sampl$4)) 1US-PGPUB;iOR OFF 2017/04/13
USPAT; 16:29
USOCR;
FPRS;
EPO; JPO;
DERWENT;
S58 {5898 S57 AND ( (A61B10/0096 OR US-PGPUB; {OR OFF 2017/04/13
A61B5/150022).CPC. ) USPAT; 16:29
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
59 {114 S58 and ((vent$4 near4 air) and US-PGPUB; {OR OFF 2017/04/13
flash$6) USPAT 16:29
60 2 ("2007/0088279").URPN. USPAT OR OFF 2017/04/13
17:58
61 i ("6358217").PN. US-PGPUB; {OR OFF 2017/04/21
USPAT; 14:02
USOCR
B2 {6 ("2002/0004647").URPN. USPAT OR OFF 2017/09/27
12:48
B3 {2 ("14493796").PN. US-PGPUB; {OR OFF 2017/09/27
USPAT; 13:21
USOCR
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S64 2 ("14494208").PN. US-PGPUB; OR OFF 2017/09/27
USPAT; 13:23
USOCR
S65 i1 ("15140443").PN. US-PGPUB; i OR OFF 2017/09/27
USPAT 13:28
S66 i1 ("20080145933").PN. US-PGPUB; {OR OFF 2017/09/27
USPAT; 13:51
USOCR
S67 19 ("2008/0145933") .URPN. USPAT OR OFF 2017/09/27
13:55
S68 i1 ("20040054333").PN. US-PGPUB; #OR OFF 2017/09/27
USPAT; 13:59
USCCR
S69 i1 ("20120109034").PN. US-PGPUB; #OR OFF 2017/09/27
USPAT; 14:37
USCCR
S70 i1 ("20100228206").PN. US-PGPUB; iOR OFF 2017/09/27
USPAT; 14:39
USCCR
S71 i3 ("2010/0228206") .URPN. USPAT OR OFF 2017/09/27
1447
S72 (66 (("ROGERS") near3 ("Bobby")).INV. US-PGPUB; {OR OFF 2017/09/28
USPAT 13:41
S73 {4 S72 and (blood near4 (sequest$5 or US-PGPUB; #OR OFF 2017/09/28
sampl$4)) USPAT 13:42
S74 41733 (600/573).CCLS. US-PGPUB; {OR OFF 2017/09/28
USPAT 13:58
S75 4845 S74 and (blood near4 (sequest$5 or US-PGPUB; OR OFF 2017/09/28
sampl$4)) USPAT 13:58
S76 {9 S75 and ((vent$4 near4 air) and US-PGPUB; {OR OFF 2017/09/28
flash$6) USPAT 13:59
S77 {86 ("2007/0083162").URPN. USPAT OR OFF 2017/09/28
13:59
S78 i ("15140443").PN. US-PGPUB; {OR OFF 2017/09/28
USPAT 13:59
S79 9 ("2008/0145933").URPN. USPAT OR OFF 2017/09/28
14:04
S80 1258 (600/583).CCLS. US-PGPUB;{OR OFF 2017/09/28
USPAT 14:20
81 #1071 S80 and (blood near4 (sequest$5 or US-PGPUB; {OR OFF 2017/09/28
. sampl$4)) USPAT 14:20
82 {78 S81 and (vent$4 near4 air) US-PGPUB; {OR OFF 2017/09/28
USPAT 14:21
83 §{282596 {i(blood near4 (sequest$5 or sampl$4)) HUS-PGPUB;HOR OFF 2017/09/28
USPAT; 16:01
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S84 16183 S83 AND ( (A61B10/0096 CR US-PGPUB; {OR OFF 2017/09/28
A61B5/150022).CPC. ) USPAT,; 16:01
USOCR;
FPRS;
EPO; JPO;
DERWENT;
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5 \ IBM_TDB 3 3 5
S85 387 S84 and (vent$4 near4 air) US-PGPUB; {OR OFF 2017/09/28
USPAT 16:01
S86 {362 $85 and @ad< "20150724" US-PGPUB;{OR OFF 2017/09/28
USPAT 16:02
887 {12 ("2005/0010189") .URPN. USPAT OR OFF 2017/09/28
16:03
S88 {1363  i(604/164.01).CCLS. US-PGPUB; {OR OFF 2017/09/28
USPAT; 16:04
USOCR
S89 {74 S88 and (blood near4 (sequest$5 or US-PGPUB; iOR OFF 2017/09/28
. sampl$4)) AL I e —
S90 21 ("3965910" | "3996923" | "4131127" | #US-PGPUB;{OR OFF 2017/09/28
"4301811" | "4450854" | "4506691" | {{USPAT; 16:09
"4819684" | "5147333" | "5393035" |  {{USOCR
5636975").PN. OR (76569117") URPN.
S91 {499 (435/294.1).CCLS. US-PGPUB; {{OR OFF 2017/09/28
USPAT; 16:12
USOCR
S92 18 S91 and (blood near4 (sequest$5 or US-PGPUB; {OR OFF 2017/09/28
sampl!$4)) USPAT 16:12
893 9 ("2008/0145933").URPN. USPAT OR OFF 2017/09/28
16:13
S95 {67 (("ROGERS") near3 ("Bobby")).INV. US-PGPUB;:iOR OFF 2018/01/09
USPAT 16:23
S96 1258  #(600/583).CCLS. US-PGPUB;:iOR OFF 2018/01/09
USPAT 16:25
S97 i4 S96 and ((vent$4 near4 air) and US-PGPUB; {OR OFF 2018/01/09
_ flash$6) USPAT {16:25
S98 3 S97 and (blood near4 (sequest$5 or US-PGPUB; {OR OFF 2018/01/09
sampl$4)) USPAT 16:26
S99 {1733  {§(600/573).CCLS. US-PGPUB;{{OR OFF 2018/01/09
USPAT 16:50
S100 §13 S99 and ((vent$4 near4 air) and US-PGPUB; {OR OFF 2018/01/09
flash$6) USPAT 16:50
S101 {255 ("1779451" | "2004050" | "2700385" | {US-PGPUB;iOR OFF 2018/01/09
"2836942" | "2854976" | "2953243" |  {{USPAT; 16:51
"3021942" | "3073307" | "3074542" | {{USOCR
"3255873" | "3294231" | "3323523" |
"3329146" | "3333682" | "3367488" |
"3382865" | "3485239" | "3537452" |
"3585984" | "3610240" | "3658061" |
"3664879" | "3817240" | "3828775" |
"3859998" | "3874367" | "3886930" |
"3890971" | "3904033" | "3934722" |
"3968876" | "4106497" | "4108175" |
"4113090" | "4139009" | "4154229" |
"4166450" | "4175008" | "4193400" |
"4207870" | "4269186" | "4300678" |
"4312362" | "4317445" | "4340068" |
"4375849" | "4398544" | "4409990" |
"4412548" | "4416290" | "4416291" |
"4418703" | "4430082" | "4436098" |
"4444203" | "4592744" | "4634428" |
"4643722" | "4659330" | "4664249" |
"4664654" | "4671408" | "4679571" |
"4681567" | "4695274" | "4702738" |
"4723943" | "4728320" | "4728321" |
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"4731059" | "4735311" | "4735618" |
"4737144" | "4738663" | "4743233" |
"4746008" | "4747836" | "4747837" |
"4772272" | "4T78453" | "4781697" |
"4782841" | "4788986" | "4790828" |
"4793484" | "4795432" | "4795443" |
"4801295" | "4804372" | "4813426" |
"4816022" | "4816024" | "4819659" |
"4820277" | "4826490" | "4826491"
"4838871" | "4842587" | "4844089" |
"4846796" | "4850968" | "4850976" |
"4850977" | "4850978" | "4850994" |
"4850996" | "4858607" | "4863434" |
"4863435" | "4863436" | "4865592" |
"4867746" | "4872552" | "4874383" |
"4874384" | "4883469" | "4886072" |
"4886503" | "4888001" | "4892107" |
"4892521" | "4894052" | "4900309" |
"4909791" | "4909792").PN. OR
("4921096" | "4927018" | "4944397" |
"4966591" | "4971068" | "4976699" |
"4982842" | "5011475" | "5011479" |
"5030207" | "5032116" | "5033476" |
"5055102" | "5069225" | "5078693" |
"5078698" | "5092845" | "5112327" |
"5116325" | "5120319" | "5122121" |
"5135509" | "5137518" | "5139489" |
"5151089" | "5154285" | "5181523" |
"5188611" | "5197954" | "5201794" |
"5207653" | "5217025" | "5222502" |
"5232454" | "5232455" | "5242411"
"5242417" | "5277311" | "5290246" |
"5295969" | "5303713" | "5306259" |
"5312369" | "5401251" | "5405332" |
"5423765" | "5450856" | "5462534" |
"5485854" | "5486163" | "5490841" |
"5496281" | "5509907" | "5520193" |
"5533984" | "5542932" | "5584816" |
"5599313" | "5599318" | "5603699" |
"5632732" | "5643219" | "5662617" |
"5665075" | "5669889" | "5693022" |
"5697914" | "5702369" | "5733265" |
"5755701" | "5807351" | "5830190" |
"5836920" | "5885249" | "5893844" |
"5913846" | "5984895" | "5993426" |
"6059737" | "6077244" | "6077253" |
"6080137" | "6096006" | "6110160" |
"6120482" | "6156010" | "6190370" |
"6261263" | "6511439" | "6533760" |
"6964658" | "7160267" |
"RE31086").PN. OR ("7615033"). URPN.
5102 §215 $101 and @ad<"20150724" US-PGPUB; {OR OFF  12018/01/09
USPAT 16:51
S103 {1347  (604/164.01).CCLS. US-PGPUB; {OR OFF  12018/01/09
USPAT 17:11
S104 {17 S$103 and ((vent$4 near4 air) and US-PGPUB; #OR OFF 2018/01/09
flash$6) USPAT 17:11
S105 {19 ("2009/0312711").URPN. USPAT OR OFF  12018/01/09
17:11
S106 {11 ("2007/0106220").URPN. USPAT OR OFF  12018/01/09
17:11
Es1o7 §|288967 §E(b|ood near4 (sequest$5 or sampl$4)) §§USPGPUB;§OR §§OFF §!2018/01/09§
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USPAT; 17:16
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S$108 #6321 S107 AND ( (A61B10/0096 OR US-PGPUB; {OR OFF 2018/01/09
A61B5/150022).CPC. ) USPAT,; 17:16
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S109 {121 $108 and ((vent$4 near4 air) and US-PGPUB; #OR OFF 2018/01/09
flash$6) USPAT 17:17
S110 448 (435/294.1).CCLS. US-PGPUB; {OR OFF 2018/01/09
USPAT 17:31
S111 6 S$110 and ((vent$4 near4 air) and US-PGPUB; OR OFF 2018/01/09
flash$6) USPAT 17:31
S113 {71 (("ROGERS") near3 ("Bobby")).INV. US-PGPUB; {{OR OFF 2018/07/24
USPAT 13:31
S114 {0 ("15140443").PN. US-PGPUB; {OR OFF 2018/07/24
USPAT; 13:38
USOCR
S115 §2 (15/140443).APP. US-PGPUB; {{OR OFF 2018/07/24
USPAT; 13:38
...... US&R R
S116 §2 (15/140448) .APP. US-PGPUB; {OR OFF 2018/07/24
USPAT; 13:40
USOCR
S117 §1735 (600/573).CCLS. US-PGPUB;{{OR OFF 2018/07/24
USPAT 13:56
S118 {854 $117 and (blood near4 (sequest$s or  {US-PGPUB; {OR OFF 2018/07/24
sampl$4)) USPAT 13:56
S119 91 S118 and (vent$4 near4 air) US-PGPUB; OR OFF 2018/07/24
USPAT 13:57
S$120 {1258 (600/583).CCLS. US-PGPUB;{{OR OFF 2018/07/24
S121 41074 S$120 and (blood near4 (sequest$5 or  {US-PGPUB;iOR OFF 2018/07/24
_ sampl$4)) USPAT 14:06
S122 180 S$121 and (vent$4 near4 air) US-PGPUB; {OR OFF 2018/07/24
USPAT 14:06
$123 301210 ij(blood near4 (sequest$5 or sampl$4)) #US-PGPUB;iiOR OFF 2018/07/24
USPAT; 14:11
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S124 {6556  {{S123 AND ( (A61B10/0096 OR US-PGPUB;{{OR OFF 2018/07/24
A61B5/150022).CPC. ) USPAT; 14:11
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S125 {{3664  {iS124 and @ad< "20150724" US-PGPUB;{{OR OFF 2018/07/24
USPAT 14:12
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S$126 {12749 §"19" and ((vent$4 near4 air) and US-PGPUB; {OR OFF 2018/07/24
flash$6) USPAT 14:12
S127 {117 S$125 and ((vent$4 near4 air) and US-PGPUB; {OR OFF 2018/07/24
flash$6) USPAT 14:12
S$128 §1348  1{(604/164.01).CCLS. US-PGPUB; {OR OFF 2018/07/24
USPAT 14:16
S$129 §75 $128 and (blood near4 (sequest$b or  {US-PGPUB;iOR OFF 2018/07/24
sampl$4)) USPAT 14:17
S130 i1 ("20120291564").PN. US-PGPUB; {OR OFF 2018/07/24
USPAT; 14:21
USOCR
S131 1448 (435/294.1).CCLS. US-PGPUB; {OR OFF 2018/07/24
_ USPAT 14:25
S132 18 S$131 and (blood near4 (sequest$5 or  {{US-PGPUB; {OR OFF 2018/07/24
sampl$4)) USPAT 14:25
5133 {98 ("20020002349" | "20020183651" | US-PGPUB;{OR ON 2018/07/24
"20030055381" | "20030208151" | USPAT; 14:44
"20040010228" | "20040054333" | USOCR
"20040147855" | "20050004524" |
"20050240161" | "20050245885" |
"20050281713" | "20060287639" |
"20080108954" | "20080145933" |
"2707953" | "3013557" | "3098016" |
"3382865" | "3405706" | "3494351" |
"3577980" | "3648684" | "3848579" |
"3937211" | "4057050" | "4133863" |
"4166450" | "4340067" | "4370987" |
"4444203" | "4459997" | "4509534" |
"4657160" | "4676256" | "4865583" |
"4890627" | "4988339" | "5009847" |
"5097842" | "5108927" | "5122129" |
"5269317" | "5330464" | "5360011" |
"5429610" | "5450856" | "5507299" |
"5577513" | "5762633" | "5865812" |
"5882318" | "5922551" | "6016712" |
"6057105" | "6159164" | "6210909" |
"6364890" | "6387086" | "6403381" |
"6626884" | "6692479" | "6746420" |
"6913580" | "7044941" | "7087047" |
"7335188" | "7744573" | "8197420" |
"8231546" | "8337418").PN. OR
("8535241").URPN.
S$135 23 ("4166450").PN. OR US-PGPUB;{{OR ON 2018/07/24
("4412548").URPN. USPAT; 14:48
USOCR
$136 {307 ("2913000" | "3817240" | "3859998" | {US-PGPUB;{OR ON 2018/07/24
"3864979" | "4016879" | USPAT; 14:48
"4046144").PN. OR ("4207870").URPN. {{USOCR
S$137 §4 ("2007/0088279").URPN. USPAT OR ON 2018/07/24
14:48
S$138 i1 (14/990763).APP. US-PGPUB;{{OR OFF 2018/07/24
USPAT; 14:58
USOCR
S139 9 (blood and sequest$5 and junction and {US-PGPUB;iOR ON 2018/07/24
first and portion and sampl$4).cim. USPAT 15:07
EAST Search History (I nterference)
iRef Hits |Search Query \DBs  |Default |Plurals |Time

file:///C/Users/mabouelela/Documents/e-Red%20Folder/15994559/EASTSearchHistory.15994559_Accessible Version.htm([7/25/2018 7:49:12 PM]
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EAST Search History

i 1 l §Operator §Stamp
S94 i1 (port and sequest$5 and junction and us OR OFF 2017/09/28
chamber and sampl$4 and vent and PGPUB; 16:15
barrier).clm. USPAT
S112 §3 (port and sequest$5 and chamber and us OR OFF 2018/01/09
sampl$4 and vent and barrier).clm. PGPUB; 17:39
USPAT

7/25/2018 7:49:09 PM

C:\ Users\ mabouelela\ Documents\ EAST\ Workspaces\ 15140443 BLOOD OPTI MI ZATION
AND SEQUESTRATION.wsp
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Search Notes

Application/Control No.

15994559

Applicant(s)/Patent Under
Reexamination

ROGERS ET AL.

MAY ABOUELELA 3736
CPC- SEARCHED
Symbol Date Examiner
A61B10/0096 OR A61B5/150022 7/24/2018 MA
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
600 573, 583 7/24/2018 MA
604 164.01 7/24/2018 MA
435 294 1 7/24/2018 MA

* See search history printout included with this form or the SEARCH NOTES box below to determine the
scope of the search.

SEARCH NOTES

Search Notes Date Examiner

class/subclass search 7/24/2018 MA

inventor name search 7/24/2018 MA

east text search 7/24/2018 MA

forward and backward search 7/24/2018 MA

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
as above 7/24/2018 MA

U.S. Patent and Trademark Office Part of Paper No. : 20180725
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Application/Control No.

Issue Classification | ,zqg4554

ROGERS ET AL.

Applicant(s)/Patent Under Reexamination

IVAARANRRR |5
MAY ABOUELELA 3736

CPC
Symbol Type Version
A61B 150992 F 2013-01-01
AB1M 068 A 2013-01-01
AB1M 0202 A 2013-01-01
A61B 150221 | 2013-01-01
A61M 04 | 2013-01-01
A61B 154 | 2013-01-01
A61B 150572 | 2013-01-01
A61B 150473 | 2013-01-01
A61B 150389 | 2013-01-01
A61B 150213 | 2013-01-01
A61B 15003 | 2013-01-01
A61M 0633 A 2013-01-01
A61B 153 | 2013-01-01
AB61M 0693 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

23

(Assistant Examiner) (Date)
/MAY ABOUELELA/
Primary Examiner.Art Unit 3736 07/25/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 15B

U.S. Patent and Trademark Office

Part of Paper No. 20180725
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15994559 ROGERS ET AL.
Examiner Art Unit
MAY ABOUELELA 3736

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED

NON-CLAIMED

600 573

5 /00 (2006.01.01)

CROSS REFERENCE(S)

81/00 (2006.01.01)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
600 583
604 164.01
435 2941
NONE
Total Claims Allowed:
23
(Assistant Examiner) (Date)
/MAY ABOUELELA/
Primary Examiner.Art Unit 3736 07/25/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 15B

U.S. Patent and Trademark Office

Part of Paper No. 20180725
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 154559 ROGERS ET AL,
MAY ABOUELELA 3736
O Claims renumbered in the same order as presented by applicant (| CPA X T.D. O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 15 17
2 2 16 18
3 17 19

3 4 18 20

4 5 21

5 6 19 22

7 20 23

6 8 21 24

7 9 22 25

8 10 23 26

9 11

10 12

11 13

12 14

13 15

14 16
NONE

Total Claims Allowed:
23
(Assistant Examiner) (Date)
/MAY ABOUELELA/
Primary Examiner.Art Unit 3736 07/25/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 15B
U.S. Patent and Trademark Office Part of Paper No. 20180725
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Receipt date:

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

05/31/2018

15/994 ,559 - GAU: 3736
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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 contains a valid OMB control number.

Application Number
Filing Date 2018-05-31
INFORMATION DISCLOSURE First Named Inventor | Bobby E. Rogers et al.
STATEMENT BY APPLICANT At Unit |
( Not for submission under 37 CFR 1.99)
Examiner Name ‘
Attorney Docket Number | 251102.000027.KURIN2CON2
U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 3648684 A 1972-03-14 BARNWELL et al
2 3817240 A 1974-06-18 AYRES
3 3874367 A 1975-04-01 AYRES
4 3886930 A 1975-06-03 RYAN
5 4056101 A 1977-11-01 GEISSLER et al
6 4057050 A 1977-11-08 SARSTEDT
7 4106497 A 1978-08-15 PERCARPIO
8 4154229 A 1979-05-15 NUGENT

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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aceipt. date:

05/31/2018

157994 558 -~ GAI:

3736

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2018-05-31

First Named Inventor ‘ Bobby E. Rogers et al.

Art Unit |

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

9 4207870 A 1980-06-17 ELDRIDGE

10 4412548 A 1983-11-01 HOCH

11 4416290 A 1983-11-22 LUTKOWSKI

12 5222502 A 1993-06-29 KUROSE

13 5520193 A 1996-05-28 SUZUKI et al

14 5749857 A 1998-05-12 CUPPY

15 6569117 B1 2003-05-27 ZIV et al

16 8070725 B2 2011-12-06 CHRISTENSEN et al
17 8197420 B2 2012-06-12 PATTON et al

18 8523826 B2 2013-09-03 LAYTON JR et al
19 8535241 B2 2013-09-17 BULLINGTON et al

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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aceipt. date:

05/31/2018

157994 558 - GA: 3736

INFORMATION DISCLOSURE

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

Application Number

Filing Date 2018-05-31
First Named Inventor ‘ Bobby E. Rogers et al.
Art Unit |

Examiner Name ‘

Attorney Docket Number

| 251102.000027. KURIN2CON2

20 8540663 B2 2013-09-24 DAVEY et al

21 8568371 B2 2013-10-29 SIOPES et al

22 8864684 B2 2014-10-21 BULLINGTON et al

23 9022951 B2 2015-05-05 BULLINGTON et al

24 9060724 B2 2015-06-23 BULLINGTON et al

25 9138572 B2 2015-09-22 ZEYTOONIAN et al

26 9204864 B2 |2015-12-08 BULLINGTON et al
If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear

1 20020004647 A1 2002-01-10 LEONG

2 20020004647 A1 2003-06-05 LEONG
EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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aceipt. date:

05/31/2018

157994 558 -~ GAI:

3736

INFORMATION DISCLOSURE

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

Application Number

Filing Date 2018-05-31

First Named Inventor ‘ Bobby E. Rogers et al.

Art Unit |

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

3 20003208151 A1 2003-11-06 KRAUS et al

4 20040054333 A1 2004-03-18 THEEUWES et al
5 20040073171 A1 2004-04-15 ROGERS et al

6 20040147855 A1 2004-07-29 MARSDEN

7 20050004524 A1 2005-01-06 NEWBY et al

8 20050240161 A1 2005-10-27 CRAWFORD

9 20070088279 A1 2007-04-19 SHUE et al

10 20080145933 A1 2008-06-19 PATTON et al

11 20090227953 A1 2009-09-10 TAN et al

12 20100057004 A1 2010-03-04 CHRISTENSEN et al
13 20130317391 A1 2013-11-28 BULLINGTON et al

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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aceipt date: 05/31/201R8 157994 558 - GA: 3736

Application Number

Filing Date 2018-05-31

INFORMATION DISCLOSURE

First Named Inventor ‘ Bobby E. Rogers et al.

STATEMENT BY APPLICANT ,
Art Unit |

( Not for submission under 37 CFR 1.99)
Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

14 20160174888 A1 2016-06-23 BERTHIER et al
15 20170020427 A1 2017-01-26 ROGERS et al
16 20170020428 A1 2017-01-26 ROGERS et al

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

FOREIGN PATENT DOCUMENTS

Foreian D Name of Patentee or Pages,Columns,Lines
Examiner| Cite orelgn3 ocument Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No |Number Codezj Code4| Date bP Passages or Relevant
Document .
Figures Appear
1 H08257018 JP A 1996-10-08 NISSHO KK |:|
BECTON DICKINSON
2 1665986 EP A1 2006-06-07 co |:|
CLEARVIEW PATIENT
SAFETY
3 2011162772 WO A2 2011-12-29 TECHNOLOGIES LLC et |:|
al

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

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

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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aceipt date: 05/31/201R8

157994 558 -~ GAI:

3736

Application Number

Filing Date

2018-05-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Bobby E. Rogers et al.

I Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number

| 251102.000027. KURIN2CON2

EXAMINER SIGNATURE

Examiner Signature /MAY A ABQUELELA/

‘ Date ConSidel‘ed 07[/25/2918

*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.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTG.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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aceipt date: 05/31/201R8 157994 558 - GA: 3736

Application Number

Filing Date 2018-05-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Bobby E. Rogers et al.

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

Examiner Name ‘

Attorney Docket Number | 251102.000027.KURIN2CON2

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.

[¥] 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 /David Devernoe/ Date (YYYY-MM-DD) 2018-05-31

Name/Print David Devernoe Registration Number 50,128

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 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/

Page 266 of 287



To: ryan.schneider@troutman.com patents@troutman.com,chris.franich@troutman.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 153290

Aug 08, 2018 04:13:40 AM
Dear PAIR Customer:

TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 5200
Atlanta, GA 30308

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 153290 , 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.

15994559 NOA 08/08/2018 251102.000027.KURIN2CON2
INTV.SUM.EX 08/08/2018 251102.000027.KURIN2CON2
1449 08/08/2018 251102.000027 . KURIN2CON2

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPO.gov

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027. KURIN2CON2
CONFIRMATION NO. 4704

153290 PUBLICATION NOTICE

TROUTMAN SANDERS LLP/Kurin, Inc.

600 Peachtree St., NE, Suite 5200 RO LA

Atlanta, GA 30308 0000 6838

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

Publication No.US-2018-0289304-A1
Publication Date:10/11/2018

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: patents@troutman.com,ryan.schneider@troutman.com,chris.franich@troutman.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 153290

Oct 12, 2018 03:29:50 AM
Dear PAIR Customer:

TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 5200
Atlanta, GA 30308

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 153290 , 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.
15994559 NTC.PUB 10/11/2018 251102.000027.KURIN2CON2

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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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):

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

l:l 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 (L (egens Date 10/15/2018
Name Bob Rogers Telephone

Tite 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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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.

2. 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.

3. 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.

4. 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).

5. Arecord 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.

6. 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)).

7. Arecord 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.

8. 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.

9. Arecord 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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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: KURlN, INC.

Application No./Patent No.: 15/994,559 Filed/lssue Date: 2018-05-31

Titled: BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND METHOD
KURIN, INC. . 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 045957 , Frame 0595 , or for which a copy
thereof is attached.

B. |:| 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 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.
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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)

3. 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.
4. 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.
5. 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.
6. 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.

|:| 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 (whosg title is supplied below) is authorized to act on behalf of the assignee.

2N
/?{}\) N 10/17/2018
Signature Date
James Scott Nolan 53393
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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.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.

2. Arecord 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.

3. Arecord 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.

4. Arecord 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).

5. Arecord 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.

6. Arecord 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)).

7. Arecord 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.

8. Arecord 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.

9. Arecord 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: 34057934
Application Number: 15994559
International Application Number:
Confirmation Number: 4704

Title of Invention:

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT
SEQUESTRATION DEVICE AND METHOD

First Named Inventor/Applicant Name:

Bobby E. Rogers

Customer Number:

153290

Filer:

James Scott Nolan

Filer Authorized By:

Attorney Docket Number: 251102.000027.KURIN2CON2
Receipt Date: 19-0CT-2018
Filing Date: 31-MAY-2018

Time Stamp:

11:11:33

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.)
174911
1 Power of Attorney KurinUSPOA_Executed.pdf no 2
<055558c97891b8d6fbff0f3e3e3e6777a9¢7]
389
Warnings:
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Information:

151724

KURIN2CON2_15994559_Execu
2 Power of Attorney ted373.4704.pdf no 3

b4ad85a09ce7610a041806ca991dd919d28]
c2d3c

Warnings:

Information:

Total Files Size (in bytes)1 326635

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/R0O/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.USPO.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027 KURIN2CON2
CONFIRMATION NO. 4704

153290 POWER OF ATTORNEY NOTICE

TROUTMAN SANDERS LLP/Kurin, Inc.
600 Peachtree St., NE, Suite 5200 RO A
00000010327212

Atlanta, GA 30308
Date Mailed: 10/23/2018

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/19/2018.
« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(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.

/mteklemichael/

page 1 of 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.USPO.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/994,559 05/31/2018 Bobby E. Rogers 251102.000027 KURIN2CON2
CONFIRMATION NO. 4704
158174 POA ACCEPTANCE LETTER
Kurin, Inc.
P.O. Box 371710 RO A O
00000010327216

San Diego, CA 92137
Date Mailed: 10/23/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/19/2018.

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.

/mteklemichael/

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

Oct 23, 2018 03:25:36 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.
15994559 N570 10/23/2018 251102.000027.KURIN2CON2
N570 10/23/2018 251102.000027.KURIN2CON2

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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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

153290 7590 08/08/ 2018_ I hereby certity that this Fee(s) Transmittal is being deposited with the United
TROUTMAN SANDERS LLP/Kurin, Inc. States Postal Service with sufficient postage for first class mail in an envelope
’ dd d the Mail S ISSUEpFEEg dd b being facsi Pi
. addressed to the Mail Stop address above, or being facsimile
600 Peachtree St., NE, Suite 5200 transmitted to the USPTO (571) 273-2885, on the date indicated below.

Atlanta, GA 30308

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/994.,559 05/31/2018 Bobby E. Rogers 251102.000027.KURIN2CON2 4704
TITLE OF INVENTION: BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT SEQUESTRATION DEVICE AND METHOD
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 $0 $0 $500 11/08/2018

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ABOUELELA, MAY A 3736 600-573000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ’ . 2
(2) The name of a single firm (having as a member a
(] "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
KURIN, INC. SAN DIEGO, CALIFORNIA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual M Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

X 1ssue Fee [ A check is enclosed.

[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
(I Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken

to be a notification of loss of entitlement to micro entity status.

D Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.

\
Iy, @\
Authorized Signature i (< )I‘\ N Date 10/29/2018
Typed or printed name James Scott Nolan Registration No. 53393
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. PatBoenlDirZ8ihRd20168 09 SISt g8 INIEBOF 2 NARBHTE 1 2
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Electronic Patent Application Fee Transmittal

Application Number:

15994559

Filing Date:

31-May-2018

Title of Invention:

SEQUESTRATION DEVICE AND METHOD

BLOOD SAMPLE OPTIMIZATION SYSTEM AND BLOOD CONTAMINANT

First Named Inventor/Applicant Name:

Bobby E. Rogers

Filer:

James Scott Nolan

Attorney Docket Number:

KURIN2CON2

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsSD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

2501 1 500

500
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 34166911

Application Number: 15994559

International Application Number:

Confirmation Number: 4704

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

Filer Authorized By:

Attorney Docket Number: KURIN2CON2
Receipt Date: 30-0CT-2018
Filing Date: 31-MAY-2018
Time Stamp: 23:28:32
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $500

RAM confirmation Number 103118INTEFSW23292100

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.)
178123
1 Issue Fee Payment (PTO-85B) Kurin2CON2_|SSUE_FEE.pdf no 1
085118d576ab2a610cc78ac684177aa671¢|
8b4ed
Warnings:
Information:
30412
2 Fee Worksheet (SB06) fee-info.pdf no 2
36dcf4b86249847289184173116392d7404
Warnings:
Information:
Total Files Size (in bytes)# 208535

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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Raceipt. date:

05/31/2018

157994 558 - GA: 3736

INFORMATION DISCLOSURE

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

Application Number

Filing Date 2018-05-31
First Named Inventor ‘ Bobby E. Rogers et al.
Art Unit |

Examiner Name ‘

Attorney Docket Number

| 251102.000027. KURIN2CON2

20 8540663 B2 2013-09-24 DAVEY et al
21 8568371 B2 2013-10-29 SIOPES et al
22 8864684 B2 2014-10-21 BULLINGTON et al
23 9022951 B2 2015-05-05 BULLINGTON et al
24 9060724 B2 2015-06-23 BULLINGTON et al
25 9138572 B2 2015-09-22 ZEYTOONIAN et al
26 9204864 B2 2015-12-08 BULLINGTON et al
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear
1 20020004647 A1 2002-01-10 LEONG
01-2002
2, 20020004647 A1 28636605~ LEONG
Change(s) dpplied
toldocument s
7DD/
8/ iE%vzvgoizﬁ.w

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/994,559 12/04/2018 10143412 KURIN2CON2 4704
158174 7590 11/14/2018
Kurin, Inc.

P.O. Box 371710
San Diego, CA 92137

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Bobby E. Rogers, San Diego, CA;
KURIN, INC., San Diego, CA;
Gino Kang, Irvine, CA;

John Detloff, San Diego, CA;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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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

Nov 15, 2018 04:49:48 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.
15994559 ISSUE.NTF 11/14/2018 KURIN2CON2

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 287 of 287



	Certification
	05-31-2018 Transmittal of New Application
	05-31-2018 Specification
	05-31-2018 Claims
	05-31-2018 Abstract
	05-31-2018 Drawings-only black and white line drawings
	05-31-2018 Oath or Declaration filed
	05-31-2018 Application Data Sheet
	05-31-2018 Power of Attorney
	05-31-2018 Information Disclosure Statement (IDS) Form (SB08)
	05-31-2018 Track One Request
	05-31-2018 Fee Worksheet (SB06)
	05-31-2018 Electronic Filing System Acknowledgment Receipt
	06-22-2018 Notice to File Corrected Application Papers
	06-22-2018 Fee Worksheet (SB06)
	06-22-2018 Filing Receipt
	06-22-2018 Email Notification
	07-02-2018 Applicant Response to Pre-Exam Formalities Notice
	07-02-2018 Applicant Arguments/Remarks Made in an Amendment
	07-02-2018 Specification
	07-02-2018 Claims
	07-02-2018 Abstract
	07-02-2018 Fee Worksheet (SB06)
	07-02-2018 Electronic Filing System Acknowledgment Receipt
	07-06-2018 Filing Receipt
	07-06-2018 Fee Worksheet (SB06)
	07-06-2018 Email Notification
	07-10-2018 Track One request Granted
	07-11-2018 Email Notification
	07-25-2018 Terminal Disclaimer-Filed (Electronic)
	07-25-2018 Fee Worksheet (SB06)
	07-25-2018 Terminal Disclaimer-Electronic-Approved
	07-25-2018 Electronic Filing System Acknowledgment Receipt
	08-08-2018 Notice of Allowance and Fees Due (PTOL-85)
	08-08-2018 Examiner initiated interview summary (PTOL-413B)
	08-08-2018 Index of Claims
	08-08-2018 Bibliographic Data Sheet
	08-08-2018 Examiner's search strategy and results
	08-08-2018 Search information including classification, databases and other search related notes
	08-08-2018 Issue Information including classification, examiner, name, claim, renumbering, etc.
	08-08-2018 List of References cited by applicant and considered by examiner
	08-08-2018 Email Notification
	10-11-2018 Notice of Publication
	10-12-2018 Email Notification
	10-19-2018 Power of Attorney
	10-19-2018 Assignee showing of ownership per 37 CFR 3.73
	10-19-2018 Electronic Filing System Acknowledgment Receipt
	10-23-2018 Communication - Re:  Power of Attorney (PTOL-308)
	10-23-2018 Communication - Re:  Power of Attorney (PTOL-308)
	10-23-2018 Email Notification
	10-30-2018 Issue Fee Payment (PTO-85B)
	10-30-2018 Fee Worksheet (SB06)
	10-30-2018 Electronic Filing System Acknowledgment Receipt
	11-08-2018 List of References cited by applicant and considered by examiner
	11-14-2018 Issue Notification
	11-15-2018 Email Notification



