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B O FLU D COLLECTION AMD FILTRATION DEV!CE

! T OD CT!O

[001] This application claims priority and is entitled to the filing date of U.S. Provisional Application

serial number 61/982,322, filed on Apri! 2 1, 201 4 and U.S. Provisional Application serial number

6 1/876,778, filed on September 12 , 201 3 , the contents of each of which are hereby Incorporated by

reference in its entirety.

[002] Medical and other laboratories routinely process and handle various biofluid samples In order to

conduct a wide range of assays. For example, immune-based assays can detect the presence or confirm

the absence of a specific antigen, antibody, or both. Similarly, poiynucleotide-based assays can detect

the presence or confirm the absence of a specific genetic variant, or can measure the expression levels

of specific genes. As another example, activity-based assays can be performed in order to measure

whether a specific molecule s functioning normally or not.

[003] Although of great benefit, a biofluid sample typically cannot be assayed directly, in Its crude form,

and often must be processed In some manner before meaningful analysis can take place. Many systems,

devices, and methods have been developed for the collection and purification of biofluid samples.

However, these systems, devices, and methods are associated with leakage which increases risk of

contaminating the collected sample as well Increasing the risk of a user suffering adverse health event

upon exposure to leaked biofluid sample. Other potential problems encountered include cumulative

variability Introduced during the multiple sample transfer steps, loss or dilution of sample through sample

clinging or evaporation, introduction of contaminants, and/or sample mis!dentification. Lastly, these

systems, devices, and methods are not standardized for quantitative collection and cannot separate and

Isolate human cells from non-human components of a biofluid sample, such as, e.g. , viruses and bacteria.

[004] The present specification discloses devices, methods and systems that overcome the problems

Identified above. As disclosed herein, the device is self-contained and multi-functional which allows for

the processing of a biofluid sample without the need of multiple sample transfer steps n addition, the

devices, methods and systems disclosed herein can isolate human cells from non-human components of

a biofluid sample as well as enabling rigorous and standardized quantitative collection metrics.

Furthermore, the devices, methods and systems disclosed herein allow for the direct interrogation of

polynucleotides. These and other advantages will be disclosed herein.

SUMMARY

[005] Aspects of the present specification disclose a filtration device. The filtration device disclosed

herein is capable of quantitative collection, separation of human and non-human components by means

of size filtration, and the isolation of genetic materia! (DNA and/or RNA from each component. The

disclosed filtration devices may comprise a collection container comprising a collection chamber and a



quantitative container comprising a quantitative chamber, wherein the quantitative container is removably

attached to the coiiection container and wherein the quantitative container is configured to move into the

collection chamber upon the application of force. The disciosed coiiection container comprises a filter

device thai upon an application of force separates the biofiuid sample nto a filtered component collected

n the quantitative chamber and a retained component which remains in the collection chamber. The

disclosed filtration devices may also comprise a collection container comprising a quantitative container

comprising a quantitative chamber and a plunger device, wherein the plunger device is removably

attached to the quantitative container and wherein the plunger device Is configured to move into the

quantitative chamber upon the application of force in some aspects the plunger device comprises a

plunger Including a channel and a valve. In other aspects the plunger device comprises a plunger, a

plunger filter, and a plunger chamber. The device disclosed herein is suitable in any environment

including point of care use or In a clinical or laboratory setting.

[008] Other aspects of the present specification disclose methods of processing a biofiuid sample using

a filtration device disclosed herein. In some aspects, the method comprises the steps of depositing a

biofiuid sample into the collection chamber of the filtration device; and applying a force to the filtration

device whereby the biofiuid sample passes through the filter of the collection chamber, a defined volume

of filtered biofiuid sample is collected in the quantitative chamber, and a retained biofiuid sample remains

In the collection chamber. In some aspects, the method comprises the steps of depositing a biofiuid

sample into the collection chamber of the fiitration device; applying a force to the fiitration device whereby

the biofiuid sample passes through the filter of the collection chamber, a filtered biofiuid sample is

collected in the quantitative chamber, and a retained biofiuid sample is present in the coiiection chamber;

removing the quantitative sample comprising the filtered biofiuid sample; attaching a plunger device

comprising a plunger and a channel to the quantitative chamber; and processing the filtered biofiuid

sample by the addition of suitable reagents using the channel in some aspects, the method comprises

the steps of depositing a biofiuid sample into the collection chamber of the filtration device; applying a

force to the filtration device whereby the biofiuid sample passes through the filter of the collection

chamber, a filtered biofiuid sample Is collected in a quantitative chamber, and a retained biofiuid sample

Is present in the collection chamber; removing the quantitative sample comprising the filtered biofiuid

sample; attaching a plunger device comprising a plunger and a channel to the quantitative chamber;

processing the filtered biofiuid sample by the addition of suitable reagents using the channel; attaching

the needle device comprising a needle and porous filter to the quantitative chamber; and expelling the

processes filtered biofiuid sample from the quantitative chamber nto a collection tube using the plunger.

[007] In some aspects, the method comprises the steps of attaching a collection container comprising a

biofiuid sample to the filtration device; transferring an amount of the biofiuid sample to the quantitative

chamber; removing the collection container from the filtration device; and applying a force to the filtration

device whereby the biofiuid sample passes through the quantitative filter of the quantitative container, a

defined volume of filtered biofiuid sample is collected in the plunger chamber, and a retained biofiuid

sample remains in the quantitative chamber. In some aspects, the method comprises the steps of

attaching a collection container comprising a biofiuid sample to the filtration device; transferring an



amount of the biof!uid sample to the quantitative chamber; removing the coiiectlon container from the

filtration device; applying a force to the filtration device whereby the blofluid sample is separated nto two

or more fractions within the quantitative chamber; and applying a force to the filtration device whereby the

biofiuid sample passes through the quantitative filter of the quantitative container, a filtered biofluid

sample is collected in the plunger chamber, and a retained biofluid sample remains in the quantitative

chamber.

[008] Other aspects of the present specification disclose systems for processing a biofluid sample n

some aspects, the system comprises a collection container, a quantitative container comprising a

quantitative chamber and base, and a plunger device including a plunger, a channel, and a valve. The

system may further comprise a waste container and/or a needle dev ice in some aspects, the system

comprises a collection container, a quantitative, a waste container, and a plunger device including a

plunger, a channel and a valve, and a needle device in some aspects, the system comprises a

quantitative container including a quantitative chamber and a base including a needle; a base without

needle; a plunger device Including a plunger, a plunger filter, and a plunger chamber. In some aspects,

the system comprises a collection container; a quantitative container including a quantitative chamber

and a base including a needle; a base without needle; a plunger device including a plunger, a plunger

filter, and a plunger chamber.

BRE!F DESCRIPTION OF THE DRAW ! GS

[009] FfG. 1 illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein.

[0 ] F!G. 2 illustrates a telescopic perspective view of an embodiment for a filtration device disclosed

herein.

[0 ] F!G. 3 illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein.

[01 2] F!G. 4 illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein.

[01 3] F!G. 5 illustrates a telescopic perspective view of an embodiment for a filtration device disclosed

herein.

[0 4] F!G. 6 illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein

with ¥IG. 8A illustrating a cross-sectional view of an embodiment for a quantitative container disclosed

herein attached to a plunger device disclosed herein and F!G. 8B illustrating a cross-sectional view of an

embodiment for a collection container disclosed herein.

[01 S] FSG. 7 illustrates a telescopic perspective view of an embodiment for a quantitative container

disclosed herein attached to a plunger device disclosed herein.



[0 ] FSG. 8 illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein.

[0 ] F!G. 9 illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein

In operation with FSG. 9A illustrating filtration device comprising collection container attached to collection

device and containing a biofluid sample and quantitation container; F!G. 9B illustrating removal of

collection device; F!G. 9C Illustrating closure of collection chamber by securement of collection chamber

cap; F!G. 9D illustrating filtered biofluid sample contained within quantitative chamber after application of

force; F!G. 9E illustrating removal of quantitative chamber containing filtered biofluid sample from

collection container containing retained biofluid sample; FSG. 9F illustrating attachment of plunger device

and needle device to quantitative container; and FSG. 9G illustrating expulsion of biofluid sample from

quantitative container and retention of bead-bound polynucleotide molecules In the chamber

[0 8] F!G. Illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein

In operation with F!G. 10A Illustrating filtration device comprising collection container attached to

collection device and containing a biofluid sample and quantitation container; F!G, 10B illustrating

removal of collection device; F!G. 10C illustrating closure of collection chamber by securement of

collection chamber cap; F!G. 10D illustrating filtered biofluid sample contained within quantitative

chamber after application of force; FIG. 10E illustrating removal of quantitative chamber containing

filtered biofluid sample from collection container containing retained biofluid sample; FSG, 10F illustrating

attachment of waste container to collection container; F!G. 10G illustrating collection of remnant biofluid

sample within waste container after application of force; FSG. 10H illustrating removal of collection

chamber cap; FIG. 10 illustrating addition of reagents to collection chamber; FIG. 10J illustrating closure

of collection chamber by securement of collection chamber cap; and F!G. 1 Illustrating collection of

reagents within waste chamber after application of force.

[0 ] F!G. 1 Illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein

n operation with FIG. 11A Illustrating collection container having biofluid sample in collection chamber

and collection chamber cap secured; FSG. 11B illustrating removal of collection chamber cap and

attachment of quantitative container having plunger device attached; FSG. 11C illustrating inversion of

filtration device; FSG. 11D illustrating transfer of defined volume of biofluid sample to quantitative

chamber; FSG. 11E illustrating removal of collection container from quantitative container having plunger

device attached; FSG. 11 illustrating removal of base 1054 having needle 1058 and attachment of base

1054 without needle; FSG. 11G illustrating separation f fractions of biofluid sample after centrifugafion;

FIG. 11H illustrating filtered biofluid sample contained within plunger chamber after application of force;

and FSG. 11! illustrating removal of plunger device by unsecurlng plunger attachment.

[020] F!G. 2 Illustrates a cross-sectional view of an embodiment for a filtration device disclosed herein

n operation with FSG. 12A Illustrating filtration device comprising collection container attached to

collection device and containing a biofluid sample and quantitation container; FSG. 12B illustrating

removal of collection device and closure of collection chamber by securement of collection chamber cap;

FSG. 12C illustrating application of force by squeezing wall of collection container and passage of a



filtered biofluid sample i to quantitative chamber after application of feree; FIG. 12D illustrating removal of

quantitative chamber containing filtered biofluid sample from collection container containing retained

biofluid sample; FIG. 12E Illustrating attachment of quantitative chamber cap.

DESCRIPTION

[021] Currently, two major problems are associated with the use of oral samples for diagnostic

purposes. One Involves the quantity and qualit of polynucleotide molecules necessary to perform

pharmacogenomic applications and the other Involves the contaminating presents of organisms

associated with an infectious disease. These two problems are very tightly interlinked in that addressing

the problems associated with one exhaerbaies the problems associate with the other and vice versa.

[022] Regarding the first, pharmacogenomic applications like genotyping or sequencing require large

amounts of pure polynucleotide molecules for obtaining successful and accurate results. Historically,

blood samples have been used as significantly greater amount of polynucleotide molecules can be

obtained relative to other biofluid samples like saliva, buccal or urine samples. For example, a blood-

derived sample contains on the order of 100- to 1000-fold more ampllflable DNA, and produces a

significantly higher D ET genotyping call rate, relative to the amount of ampllflable DNA obtained from a

saliva-derived sample. In addition, the amount of host genomic DNA in an oral sample is only a small

percentage of the total DNA due to the presence of a large amount of bacteria. For example, studies

have shown that the median percentage of bacterial DNA in mouthwash samples ranges from about 50-

66% of the total DNA, while the median percentage of bacteria! DNA increased to 88.5% when cytobrush

samples (i.e., swabbing) were used. Thus, the purity of host DNA obtained from an oral sample s greatly

reduced due to the large amounts of contaminating DNA thai interferes with and reduces the relative

amount of host DNA.

[023] Regarding the second, one of the key issues in diagnostic assays for infectious disease is the

ability to distinguish the presence of latent viruses from active viruses. A latent virus is one where the

viral DNA has integrated Into the genomic DNA of the host cell and l es dormant or non-Infectious. An

active virus is one that is replicating and releasing viral particles outside the ceil and is virulent or

Infectious. Typical biofluid samples are collected In a manner that fails to separate cells infected with

latent viruses from active viruses. As a consequence there is a large degree of background noise due to

the presence of latent viral DNA which contributes to a false positive result. Thus, there is no means of

quantifying the level of Infectious viral particles in assays thai use biofluid samples like whole blood or

saliva.

[024] The present specification discloses a biofluid collection and filtration device and methods and kits

thereof that separate host cells from other components or fractions of a biofluid sample. This allows, for

example the separation of host cells from bacteria, thereby obtaining pure DNA for pharmacogenomic

applications in addition, larger amounts of host DNA can be obtained because cytobrush samples can

be collected in order to obtain more host cells in addition, the disclosed device, methods and kits enable



he separation of host ceiis from active viral particles. This allows increased sensitivity and accuracy in

assays for infectious diseases. Furthermore, the disclosed device, methods and kits allow a measured

volume of a blofluld sample to be collected, filtered and processed. This improves the sensitivity and

accuracy of any subsequent assay by standardizing the amount of a biofiuid sample that is analyzed.

[025] The present specification discloses a filtration device useful for purifying a crude biofiuid sample

Including a blood sample, a urine sample or an oral sample like buccal or saliva. A filtration device

disclosed herein may comprise a collection chamber, a quantitative chamber and/or a waste chamber n

operation, a crude biofiuid sample is placed inside a collection chamber of the filtration device disclosed

herein and a collection chamber cap is secured over the opening to provide a liquid-tight seal. Force is

then applied to the filtration device causing separation of the liquids of the crude sample from the solids,

such as, e.g., cells and particulate debris, using a filter located within the collection chamber. A defined

volume of a ceil-free liquid fraction (or filtered biofiuid sample) Is collected In the quantitative chamber

while the retained cell sample comprising host cells remains in the collection chamber. The quantitative

chamber Is then removed from the collection chamber and the filtered biofiuid sample may then be further

processed. To assist n such processing, a plunger device may be attached to the opening of the

quantitative chamber. The plunger device includes a plunger with a central channel that enables the

addition of and the mixing of the reagents with the filtered biofiuid sample. Typical reagents include wash

solutions, ceil lysis solutions, and/or buffered solutions. After processing, a needle device including a filter

Is attached to the quantitative chamber which enables the processes, filtered biofiuid sample to be filtered

once again as it is expelled from the quantitative chamber into a separate collection device.

[028] Upon removal of the quantitative chamber, the collection chamber containing the retained cell

sample may then be disposed of, or further processed. For further processing, a waste chamber may be

attached to the collection chamber and an appropriate reagent, such as a wash solution, a cell lysis

solution, and/or buffered solution, may then be applied to the collection chamber to further process the

cells retained on the filter. Force is then applied to the filtration device causing separation of the liquid

component of the reagent from the retained sample using a filter located within the collection chamber.

An application of force Includes manual manipulation of the filtration device by a user or mechanical

manipulation of the filtration device, such as, e.g., centrifugation.

[027] Aspects of the present specification disclose a filtration device. A filtration device disclosed

herein provides for the filtration of a biofiuid sample In order to separate the cellular and/or debris and/or

contaminants components from the liquid portion of a biofiuid sample. The cell component retained on

the filter can be processed for applications such as genotyping, whereas the liquid, cell-free fraction is

collected in the quantitative chamber and can be used in defection assays for infectious disease. A

filtration device disclosed herein may comprise a collection container, a quantitative container, a waste

container, a plunger device, a needle device, or any combination thereof in some embodiments, the

filtration device comprises a collection container and a quantitative container. In some embodiments, the

filtration device comprises a collection container and a waste container in some embodiments, the

filtration device comprises a collection container, a quantitative container, and a plunger device. In some



embodiments, the filtration device comprises a quantitative container, a plunger device, and a needle

device.

[028] A filtration device disclosed herein is useful to process a wide variety of blof!uld samples. A wide

variety of processes can take advantage of the filtration device disclosed herein, including, without

limitation, purification, extraction, and/or assay processes. Non-limiting examples of processing

procedures that may be conducted using the filtration device disclosed herein Include separation of a

sample from contaminants and/or debris, separation of a solid blofluid sample component from a liquid

biofluid sample component, purification or extraction of a polypeptide fraction, such as, e.g., antibodies,

enzymes, toxins, or other protein group, from a biofluid sample, , purification or extraction of a

polynucleotide fraction, such as, e.g., D A or RNA, from a biofluid sample, or purification or extraction of

a chemical fraction from a biofluid sample. The resulting processed biofluid sample may then be further

processed, used as a read-out for an assay result, or used as a reagent useful for conducting an

experimental or assay. Biofluid samples that may be processed using the filtration device disclosed

herein, including, without limitation, a saliva sample, a buccal sample, a urine sample, a fecal sample, a

sperm sample, a vaginal sample, or a blood sample such as, e.g., a whole blood sample, a plasma

sample, or a serum sample.

[029] The dimensions of a filtration device may be any suitable shape and size so long as the shape

and size is useful for processing a biofluid sample. Typically, the shape and size of a filtration device

disclosed herein will also allow for its functional placement into a centrifuge. In one embodiment, a

filtration device disclosed herein is cylindrical n shape and of a size that enables placement of the

filtration device n a microcentrifuge, a table-top centrifuge and/or a free-standing centrifuge. In some

embodiments, a filtration device disclosed herein Is cylindrical In shape and has a diameter of about 4

mm to about 15 mm and a length of about 5 mm to about 50 mm. In aspects of this embodiment, a

filtration device disclosed herein is cylindrical in shape and has a diameter of, e.g. , about 4 mm to about 6

mm, about 4 mm to about 8 mm, about 4 mm to about mm, about 5 mm to about 7 mm, about 5 mm to

about 8 mm, about 5 mm to about 10 mm, about 6 mm to about 8 mm, about 6 mm to about 9 mm, about

6 mm to about 0 mm, about 7 mm to about 8 mm, about 7 mm to about 9 mm, about 7 mm to about 10

m , or about 8 mm to about 10 mm, and a length of, e.g., about 5 mm to about 10 mm, about 6 mm to

about 0 mm, about 8 mm to about 1 mm, about 8 mm to about 2 mm, about 8 mm to about 5 mm,

about 10 mm to about 15 mm, about 0 mm to about 20 mm, about 10 m to about 25 mm, about 10 mm

to about 30 mm, about 15 mm to about 20 mm, about 5 mm to about 25 mm, about 5 mm to about 30

mm, about 20 mm to about 25 mm, about 20 mm to about 30 mm, about 20 mm to about 35 mm, about

20 mm to about 40 mm, about 30 mm to about 40 mm, about 30 mm to about 45 mm, or about 30 mm to

about 50 mm.

[030] in other embodiments, a filtration device disclosed herein is cylindrical in shape and has a

diameter of about 10 mm to about 20 mm and a length of about 50 mm to about 100 mm. In aspects of

this embodiment, a filtration device disclosed herein is cylindrical n shape and has a diameter of, e.g.,

about 10 mm to about 12 mm, about 10 mm to about 15 mm, about 10 m to about 1 mm, about 12 m



ο about 5 mm, about 2 mm to about 1 mm, about 1 mm to about 20 mm, about 15 mm to about 18

mm, or about 15 mm to about 20 mm, a d a length of, e.g., about 50 mm to about 60 mm, about 50 mm

to about 70 mm, about 50 mm to about 80 mm, about 60 mm to about 70 mm, about 60 mm to about 80

mm, about 60 mm to about 90 mm, about 70 mm to about 80 mm, about 70 mm to about 90 mm, about

70 mm to about 0 mm, about 80 mm to about 90 mm, about 80 mm to about 1 0 mm, or about 90 mm

to about 100 mm.

[031] In other embodiments, a filtration device disclosed herein is cylindrical in shape and has a

diameter of about 20 mm to about 40 mm and a length of about 80 mm to about 50 mm. n aspects of

this embodiment, a filtration device disclosed herein is cylindrical in shape and has a diameter of, e.g.,

about 20 m to about 25 mm, about 20 mm to about 30 mm, about 20 mm to about 35 mm, about 25 mm

to about 30 mm, about 25 mm to about 35 mm, about 25 mm to about 40 mm, about 30 mm to about 35

mm, about 30 mm to about 40 mm, or about 35 mm to about 40 mm, and a length of, e.g. , about 80 mm

to about 90 mm, about 80 mm to about 0 mm, about 80 mm to about 110 mm, about 90 mm to about

100 mm, about 90 mm to about 1 0 mm, about 90 mm to about 120 mm, about 100 mm to about 110

mm, about 100 mm to about 120 mm, about 100 mm to about 130 mm, about 1 0 mm to about 20 mm,

about 110 mm to about 130 mm, about 110 mm to about 140 mm, about 120 mm to about 130 mm, about

120 mm to about 140 mm, or about 120 mm to about 150 mm.

[G32] A filtration device disclosed herein may comprise, in part, a collection container. A collection

container disclosed herein comprises a collection chamber for deposit of unprocessed biofluid sample n

some embodiments, a collection container disclosed herein comprises a collection chamber, a collection

chamber cap, and a cap face seal. In some embodiments, a collection container disclosed herein

comprises a collection chamber, a collection chamber cap, a cap face seal and finger restraints. In some

embodiments, a collection container disclosed herein comprises a collection chamber, a collection

chamber cap, a cap face seal and a filter device.

[033] The dimensions of a collection container may be any suitable shape and size so long as the

shape and size is useful for holding a biofluid sample deposited nto the collection chamber. Typically,

the shape and size of a collection container disclosed herein wi!! also allow for its functional placement

Into a centrifuge. In one embodiment, a collection container disclosed herein is cylindrical in shape and of

a size that enables placement of the filtration device comprising the collection container in a

microcentrifuge, a table-top centrifuge and/or a free-standing centrifuge n some embodiments, a

collection container disclosed herein is cylindrical in shape and has a diameter of about 4 mm to about 10

mm and a length of about 5 mm to about 30 mm. In aspects of this embodiment, a collection container

disclosed herein is cylindrical in shape and has a diameter of, e.g., about 4 mm to about 6 mm, about 4

mm to about 8 mm, about 4 mm to about 10 mm, about 5 mm to about 7 mm, about 5 mm to about 8 mm,

about 5 mm to about 10 mm, about 6 mm to about 8 mm, about 6 mm to about 9 mm, about 6 mm to

about 0 mm, about 7 mm to about 8 mm, about 7 mm to about 9 mm, about 7 mm to about 10 mm, or

about 8 mm to about 10 mm, and a length of, e.g., about 5 mm to about 10 mm, about 6 mm to about 10

m , about 6 mm to about 2 mm, about 8 mm to about 1 mm, about 8 mm to about 15 mm, about 10



to about 5 mm, about 0 mm to about 20 m , about 1 mm to about 25 mm, about 15 mm to about

20 mm, about 15 mm to about 25 mm, about 15 mm to about 30 mm, about 20 mm to about 25 mm, or

about 20 mm to about 30 mm.

[034] In other embodiments, a collection container disclosed herein Is cylindrical In shape and has a

diameter of about 10 mm to about 20 mm and a length of about 50 mm to about 80 mm. In aspects of

this embodiment, a collection container disclosed herein is cylindrical in shape and has a diameter of,

e.g. , about 10 mm to about 12 mm, about 10 mm to about 15 mm, about 10 mm to about 1 mm, about

12 mm to about 15 mm, about 2 mm to about 1 mm, about 12 mm to about 20 mm, about 15 mm to

about 18 mm, or about 15 mm to about 20 m , and a length of, e.g., about 50 mm to about 60 m , about

50 mm to about 65 mm, about 50 mm to about 70 m , about 60 mm to about 70 mm, about 60 mm to

about 75 mm, about 60 mm to about 80 mm, or about 70 mm to about 80 mm

[035] in other embodiments, a collection container disclosed herein s cylindrical n shape and has a

diameter of about 20 mm to about 40 mm and a length of about 80 mm to about 12 mm. In aspects of

this embodiment, a collection container disclosed herein is cylindrical in shape and has a diameter of,

e.g. , about 20 mm to about 25 mm, about 20 mm to about 30 mm, about 20 mm to about 35 mm, about

25 mm to about 30 mm, about 25 mm to about 35 mm, about 25 mm to about 40 mm, about 30 mm to

about 35 mm, about 30 mm to about 40 mm, or about 35 mm to about 40 mm, and a length of, e.g. , about

80 mm to about 90 mm, about 80 m to about 100 mm, about 80 mm to about 110 mm, about 90 m to

about 100 mm, about 90 mm to about 1 0 mm, about 90 mm to about 120 mm, about 1 0 mm to about

10 mm, about 1 0 mm to about 120 mm, or about 10 mm to about 120 mm.

[036] In other embodiments, a collection container disclosed herein designed to comprise rigid wails.

In this design, external force is applied in a manner that moves a quantitation chamber Into a collection

chamber of a collection container. The resulting pressure developed inside a collection chamber forces a

biofiuid sample through a filter device disclosed herein where a filtered sample is collected in a

quantitation chamber.

[037] n other embodiments, a collection container disclosed herein designed to comprise flexible walls.

n this design, external force Is applied n a manner that squeezes the walls of the collection container.

The resulting pressure developed inside a collection chamber forces a biofiuid sample through a filter

device disclosed where a filtered sample is collected n a quantitation chamber.

[038] A collection chamber Is designed to hold a biofiuid sample deposited by a user. The dimensions

of a collection chamber may be any suitable shape and size useful for holding a volume of biofiuid sample

sufficient for subsequent processing and analysis. In one embodiment, a collection chamber disclosed

herein ay have a defined volume capacity allowing for the consistent collection of the same amount of a

biofiuid sample. This defined volume capacity ensures tha standardized quantitative collection metrics

can be achieved n one embodiment, a collection chamber disclosed herein may have a volume

capacity of about 0.2 mL to about 0.0 mL.



[039] in aspects of this embodiment, a collection chamber disclosed herein may have a volume

capacity of, e.g. , about 0.2 mL, about 0.5 mL, about 0.75 mL, about 1.0 mL, about 1.2 mL, or about 1.5

mL, about 2.0 mL, about 2.5 mL, about 3.0 mL, about 3.5 mL, about 4.0 mL, about 4.5 mL, about 5.0 mL,

about 5.5 mL, about 8.0 mL, about 8.5 mL, about 7.0 mL, about 7.5 mL, about 8.0 mL, about 8.5 mL,

about 9.0 mL, about 9.5 mL, or about 10.0 mL. In other aspects of this embodiment, a coiiection chamber

disclosed herein may have a volume capacity of, e.g. , at least 0.2 mL, at least 0.5 mL, at least 0.75 mL, at

least .0 mL, at least 1.2 mL, or at least 1.5 mL, at least 2.0 mL, at least 2.5 mL, at least 3.0 mL, at least

3.5 mL, at least 4.0 mL, at least 4.5 mL, at least 5.0 mL, at least 5.5 mL, at least 8.0 mL, at least 6.5 mL,

at least 7.0 ml.., at least 7.5 m , at least 8.0 ml.., at least 8.5 m , at least 9.0 mL, at least 9.5 m , or at

least 0 0 ml... n yet other aspects of this embodiment, a collection chamber disclosed herein may have

a volume capacity of, e.g. , at most 0.2 L, at most 0.5 mL, at most 0 75 mL, at most 1.0 m , at most 1.2

mL, or at most 1.5 mL, at most 2.0 mL, at most 2.5 mL, at most 3.0 mL, at most 3.5 mL, at most 4 .0 mL,

at most 4.5 mL, at most 5.0 mL, at most 5.5 mL, at most 6.0 mL, at most 6.5 mL, at most 7.0 mL, at most

7.5 mL, at most 8.0 mL, at most 8.5 mL, at most 9.0 mL, at most 9.5 mL, or at most 10.0 mL.

[040] In stl!! other aspects of this embodiment, a collection chamber disclosed herein may have a

volume capacity of, e.g. , about 0.2 mL to about 0.5 mL, about 0.2 mL to about 0.75 mL, about 0.2 mL to

about 1.0 mL, about 0.5 mL to about 0.75 mL, about 0.5 mL to about 1.0 mL, about 0.5 mL to about .2

mL, about 0.5 mL to about 1.5 mL, about 0.75 mL to about 1.0 mL, about 0.75 mL to about 1.2 mL, about

0.75 mL to about 1.5 mL, about 0.75 mL to about 2.0 mL, about 1.0 mL to about 1.5 mL, about .0 mL to

about 2.0 mL, about 1.0 mL to about 2.5 mL, about 1.5 mL to about 2.0 mL, about 1.5 mL to about 2.5

ml.., about 1.5 mL to about 3.0 ml.., about 2.0 mL to about 2 5 ml.., about 2.0 mL to about 3.0 ml.., about

2.0 m l. to about 3.5 mL, about 2.5 mL to about 3.0 mL, about 2.5 mL to about 3.5 L, about 2.5 m l. to

about 4.0 mL, about 3.0 mL to about 3.5 mL, about 3.0 mL to about 4.0 mL, about 3.0 mL to about 4.5

mL, about 3.0 mL to about 5.0 mL, about 4.0 mL to about 5.0 mL, about 4.0 mL to about 6.0 mL, about

5.0 mL to about 6.0 mL, about 5.0 mL to about 7.0 mL, about 6.0 mL to about 7.0 mL, about 6.0 mL to

about 8.0 mL, about 7.0 mL to about 8.0 mL, about 7.0 mL to about 9.0 mL, about 8.0 mL to about 10.0

mL, or about 9.0 mL to about 10.0 mL.

[041] A collection container disclosed herein comprises, in part, a coiiection chamber cap. A collection

chamber cap disclosed herein provides a liquid-tight seal which prevents leakage of a blofluld sample

contained within the collection chamber once the collection cap is secured to the collection container. A

collection chamber cap may be secured to a collection container by any mechanism that provides a

liquid-tight seal which prevents leakage of a biofluid sample contained within the coiiection cha ber n

aspects of this embodiment, mechanisms useful for securing a collection chamber cap to the collection

container includes, without limitation, a threaded screw mechanism, a pressure-lock mechanism, a snap-

on mechanism, or a friction-fit mechanism in some embodiments, a collection chamber cap Is removable

and enables a user to open or close the collection chamber to the outside environment n some

embodiments, a coiiection chamber cap is non-removable.



[042] A collection chamber cap disclosed herein may be attached to a collection container, such as,

e.g. , using a hinge attachment or a ring attachment. Alternatively, a collection chamber cap disclosed

herein may be unattached to a collection container, and thus completely removable from the collection

container.

[043] A collection container disclosed herein may further comprise, In part, a finger restraint. A finger

restraint disclosed herein assists a user In adding or removing the collection container from, e.g. , a

quantitative container disclosed herein, a waste container disclosed herein, and/or a plunger device

disclosed herein in function, the finger restraint provides a mechanism of physical resistance in order for

a user to achieve and/or maintain an appropriate grip on a collection container in order to remove or add

another component to it. The dimensions of a finger restraint may be any suitable shape and size so

long as the shape and size is useful for a user to achieve and/or maintain an appropriate grip on a

collection container in order to remove or add another component to t . Non-limiting examples of a finger

restraint include tabs, raised ridges, stippled or rough surface n aspects of this embodiment, a collection

container may comprise, e.g. , one or more finger restraints, two or more finger restraints, three or more

finger restraints, four or more finger restraints, or five or more finger restraints in other aspects, a

collection container may comprise, e.g., about one to about two finger restraints, about one to about three

finger restraints, about one to about five finger restraints, about one to about 10 finger restraints, about

one to about 20 finger restraints, about one to about 30 finger restraints, about one to about 40 finger

restraints, about one to about 50 finger restraints, about two to about three finger restraints, about two to

about five finger restraints, about two to about 0 finger restraints, about two to about 20 finger restraints,

about two to about 30 finger restraints, about two to about 40 finger restraints, about two to about 50

finger restraints, about five to about 1 finger restraints, about five to about 20 finger restraints, about five

to about 30 finger restraints, about five to about 40 finger restraints, about five to about 50 finger

restraints, about 10 to about 20 finger restraints, about 10 to about 30 finger restraints, about 1 to about

40 finger restraints, or about 1 to about 50 finger restraints.

[044] A filtration device disclosed herein ma comprise, in part, a collection device. A collection device

disclosed herein provides assistance in the collection of a crude biofiuid sample and its placement Into a

collection chamber as disclosed herein. Placement of the sample may be accomplished simply by having

the individual from which the sample is being collected directly deposit the crude biofiuid sample into the

collection chamber, such as, e.g., by spitting saliva, poring urine, or squeezing blood droplets Into the

chamber. Alternatively, a collection device may be employed to aid In the collection of a crude biofiuid

sample. For example, a funnel may be attached to the opening of a collection chamber disclosed herein

to assist in the collection of the sample in one aspect of this embodiment, a subject may spit into the

funnel and the sputum drip into the collection chamber. In another aspect of this embodiment, a subject

or user may pour a biofiuid sample, such as, e.g., a urine sample or blood sample, Into the funnel from a

separate container and thereby fill the collection chamber with a biofiuid sample. In some embodiments,

a collection device comprises a strainer useful for preventing large particles or debris from entering into

the collection chamber as well as a providing a physical object to press a swab or other collecting

instrument in order to remove a crude biofiuid sample from the collecting instrument. In an aspect of this



embodiment, a cotton tip including a buccal swap can be pressed against a strainer In order to deposit

buccal material into the funnel. A solution or buffer could then be used to rinse the ce s into the collection

chamber.

[045] A filtration device disclosed herein may comprises, in part, a filter device. A filter device provides

the mechanism used to separate one component or fraction of a biofluid sample from another component

or fraction. In some embodiments, a filter device comprises a filter mount, a filter, and O-ring. In some

embodiments, a filter device comprises a filter mount, a port, a filter, and O-ring. some embodiments,

a filter device comprises a filter mount, a one-way check valve, a filter, and O-ring. n some

embodiments, a filter device comprises a filter mount, a port, a one-way check valve, a filter, and O-ring.

A filter device disclosed herein may be Incorporated into a collection container disclosed herein, a

quantitative container disclosed herein, or a freely detached and separate component.

[G46] in operation, after a biofluid sample is deposited into the collection chamber and closed using the

collection chamber cap, a user may apply force In a manner that enables the biofluid components or

fractions of sufficient size or properties to pass through the filter and into the quantitative chamber.

Alternatively, the filtration device comprising the collection container and quantitative container may have

force applied by using a machine, such as, e.g. , a microcentrifuge, a table-fop centrifuge and/or a f ree

standing centrifuge.

[047] n some embodiments, force Is applied on a collection container in a manner that pushes a

quantitative container disclosed herein into the collection chamber. The resulting pressure developed

Inside a collection chamber forces a biofluid sample through a filter device disclosed herein where a

filtered sample is collected n a quantitation chamber. In other embodiments, force Is applied in a manner

that squeezes the walls of the collection container. The resulting pressure developed inside a collection

chamber forces a biofluid sample through a filter device disclosed where a filtered sample is collected in a

quantitation chamber.

[048] A filter disclosed herein enables the separation one component or fraction of a biofluid sample

from another component or fraction. For example, a filter can enable the solid components, such as,

e.g. , cells, debris or contaminant, to be separated from the liquid components of the biofluid sample. In

aspects of this embodiment, a filter useful for separating components contained in a biofluid sample can

be, e.g. , a size-exclusion filter, a plasma filter, an ion-exclusion filter, a magnetic filter, or an affinity filter.

In other aspects of this embodiment, a filter useful for separating components contained in a biofluid

sample can have a pore size of, e.g., 0.1 µ ίϊ , 0.2 µ η , 0.5 µ η , 1.0 µηι , 2.0 µηι , 5.0 µ ί , 10.0 µ , 20.0 µηι ,

30 µηι , 40 µ η, 50 µ η, 60 µ η, 70 µ η, 80 µ η, 90 µ η, 100 µηι , or more. In yet other aspects of this

embodiment, a filter useful for separating components contained in a biofluid sample can have a pore

size of, e.g., at least 0.2 µ η , at least 0.5 µ , at least 1.0 µηι , at least 2.0 µ τ , at least 5.0 µιτι , at least

0.0 µηι , at least 20.0 µ , at least 30.0 µηι , at least 40.0 µιη , at least 50.0 µηι , at least 60.0 µιη , at least

70.0 µηι , at least 80.0 µηι , at least 90.0 µηι , or at least 100.0 µ η . In still other aspects of this

embodiment, a filter useful for separating components contained in a biofluid sample can have a pore



size of, e.g. at most 0.1 pro, at most 0.2 µ ίτ ι, at most 0.5 µ ι , at most 1.0 µιτι , at most 2.0 pm, at most 5.0

µηι , at most 10.0 prn, at most 20.0 pm, at most 30.0 µιη , at most 40.0 pm, at most 50.0 pm, at most 60.0

prn, at most 70.0 µιτι , at most 80.0 µιη , at most 90.0 µιτι , or at most 100.0 pm. in other aspects of this

embodiment, a filter useful for separating components contained in a blof!uid sample can have a pore

size between, e.g. , about 0.2 µηη to about 0.5 pm, about 0.2 pm to about 1.0 pm, about 0.2 prn to about

2.0 pm, about 0.2 µηη to about 5.0 pm, about 0.2 prn to about 0.0 prn, about 0.2 m to about 20.0 m,

about 0.2 pm to about 30.0 pm, about 0.2 pm to about 40.0 ιτ , about 0.2 pro to about 50.0 pm, about

0.5 pm to about .0 pm, about 0.5 pm to about 2.0 pm, about 0.5 pm to about 5.0 pm, about 0.5 pm to

about 10.0 pm, about 0.5 pm to about 20.0 pm, about 0.5 pm to about 30.0 pm, about 0.5 pm to about

40.0 pm, about 0.5 pm to about 50.0 µιτι , about 1.0 pm to about 2.0 µιτι , about 1.0 pm to about 5.0 µιτι ,

about 1.0 pm to about 10.0 pm, about 1.0 p to about 20.0 pm, about 1.0 pro to about 30.0 pm, about

1.0 p to about 40.0 pm, about 1.0 pro to about 50.0 pm, about 2.0 pm to about 5.0 pm, about 2.0 pm to

about 0.0 pm, about 2.0 pm to about 20.0 pm, about 2.0 pm to about 30.0 pm, about 2.0 m to about

40.0 pm, about 2.0 pm to about 50.0 pm, about 5.0 pm to about 0.0 pm, about 5.0 pm to about 20.0 m,

about 5.0 pm to about 30.0 pm, about 5.0 pm to about 40.0 pm, about 5.0 prn to about 50.0 pm, about

0.0 pm to about 20.0 prn, about 10.0 pm to about 30.0 pm, about 0.0 pm to about 40.0 pm, about 10.0

pm to about 50.0 pm, about 10.0 pm to about 60.0 pm, about 10.0 pm to about 70.0 pm, about 20.0 pm

to about 30.0 pm, about 20.0 pm to about 40.0 pm, about 20.0 pm to about 50.0 pm, about 20.0 pm to

about 60.0 pm, about 20.0 pm to about 70.0 pm, about 20.0 µ to about 80.0 pm, about 20.0 to

about 90.0 pm, about 20 0 pm to about 100.0 pm, about 30.0 pm to about 40.0 pm, about 30 0 pm to

about 50.0 pm, about 30 0 pm to about 60.0 pm, about 30.0 pm to about 70 0 pm, about 30.0 pm to

about 80.0 pm, about 30.0 pm to about 90.0 pm, about 30.0 pm to about 100.0 pm, about 40.0 pm to

about 50.0 pm, about 40.0 pm to about 60.0 pm, about 40.0 pm to about 70.0 pm, about 40.0 pm to

about 80.0 pm, about 40.0 pm to about 90.0 pm, about 40.0 pm to about 100.0 pm, about 50.0 pm to

about 60.0 pm, about 50.0 pm to about 70.0 pm, about 50.0 pm to about 80.0 pm, about 50.0 pm to

about 90.0 pm, or about 50.0 pm to about 100.0 pm.

[049] in yet other aspects of this embodiment, a filter useful for separating components contained n a

biofluid sample can be, e.g. , an anion filter or a cation f ilter in still other aspects of this embodiment, a

filter useful for separating components contained In a biofluid sample can be, e.g., an Immune-affinity

filter, an Ion-affinity filter, a po!ynucieotide-affinity filter, a polypeptide-affinity filter, or a chemical-affinity

filter.

[G5G] A filter mount and O-ring disclosed herein holds the filter In place within the collection container,

provides a liquid tight seal between the collection chamber and the quantitative chamber, and an

attachment point that enables a quantitative container or waste container disclosed herein to be secured

to the collection container.

[051] A port disclosed herein enables the release of air that would otherwise create a pressure build-up

when a user applies force to the filtration device causing a quantitative container disclosed herein to be

pushed up into the collection chamber. In some embodiments, a port disclosed herein Is Integrated into a



filter mount disclosed herein n some embodiments, a port disclosed herein is integrated into a filter

disclosed herein.

[052] A one-way check valve disclosed herein enables a filtered biological sample passed into the

quantitative chamber to flow back into the collection chamber in situations where the volume of the

filtered biof!uid sample surpasses the capacity of the defined volume of the quantitative chamber. A o ne

way check valve disclosed herein ensures that only the defined volume of a filtered biofluid sample is

collected in the quantitative chamber. In some embodiments, a one-way check valve disclosed herein s

Integrated into a filter mount disclosed herein. In some embodiments, a one-way check valve disclosed

herein Is integrated nto a filter disclosed herein.

[G53] A filtration device disclosed herein may comprise, in part, a quantitative container. A quantitative

container disclosed herein provides for the collection of the biofluid sample component or fraction that

passes through the filter after application of an appropriate force. For example, a quantitative container

may be used to collect a liquid component or fraction of a biofluid sample passed through the filter of the

collection container. In some embodiments, a quantitative container may comprise a quantitative chamber

and a quantitative chamber dispenser. In some embodiments, a quantitative container may comprise a

quantitative chamber and a quantitative chamber cap. n some embodiments, a quantitative container

may comprise a quantitative chamber, a quantitative chamber dispenser, and a quantitative chamber cap.

In some embodiments, a quantitative container ma comprise a quantitative chamber. In some

embodiments, a quantitative container may comprise a quantitative chamber and a base. In some

embodiments, a quantitative container may comprise a quantitative chamber and a base including a base

needle.

[054] The dimensions of a quantitative container may be any suitable shape and size so long as the

shape and size is useful for collecting a biofluid sample component or fraction filtered through the filter of

the collection container. Typically, the shape and size of a quantitative container disclosed herein will

also allow for Its functional placement Into a centrifuge. n one embodiment, a quantitative container

disclosed herein Is cylindrical in shape and of a size that enables placement of the filtration device

comprising the quantitative container in a microcentrifuge, a table-top centrifuge and/or a free-standing

centrifuge. In some embodiments, a quantitative container disclosed herein Is cylindrical In shape and

has a diameter of about 4 mm to about 1 mm and a length of about 5 mm to about 30 mm. In aspects of

this embodiment, a quantitative container disclosed herein is cylindrical in shape and has a diameter of,

e.g. , about 4 mm to about 6 mm, about 4 mm to about 8 mm, about 4 mm to about mm, about 5 mm to

about 7 mm, about 5 mm to about 8 mm, about 5 mm to about 10 mm, about 6 mm to about 8 mm, about

6 mm to about 9 mm, about 6 mm to about 1 mm, about 7 mm to about 8 mm, about 7 mm to about 9

mm, about 7 mm to about 0 mm, or about 8 mm to about 1 mm, and a length of, e.g., about 5 mm to

about 10 mm, about 8 mm to about 10 mm, about 6 mm to about 12 mm, about 8 mm to about 12 mm,

about 8 mm to about 15 mm, about 10 mm to about 15 mm, about mm to about 20 mm, about 1 mm

to about 25 mm, about 15 mm to about 20 mm, about 15 mm to about 25 mm, about 15 mm to about 30

mm, about 20 mm to about 25 mm, or about 20 mm to about 30 mm.



[055] In other embodiments, a quantitative container disciosed herein Is cylindrical in shape and has a

diameter of about mm to about 20 mm and a length of about 50 mm to about 80 mm. in aspects of

this embodiment, a quantitative container disclosed herein is cylindrical in shape and has a diameter of,

e.g. , about 10 mm to about 2 mm, about 10 mm to about 15 mm, about 10 mm to about 17 mm, about

12 mm to about 15 mm, about 12 mm to about 17 mm, about 12 rnrn to about 20 mm, about 15 mm to

about 18 mm, or about 15 mm to about 20 mm, and a length of, e.g., about 50 mm to about 80 mm, about

50 mm to about 65 mm, about 50 mm to about 70 mm, about 80 mm to about 70 mm, about 60 mm to

about 75 mm, about 60 mm to about 80 mm, or about 70 mm to about 80 mm.

[G56] n other embodiments, a quantitative container disciosed herein is cylindrical in shape and has a

diameter of about 20 mm to about 40 mm and a length of about 80 to about 20 mm. In aspects of

this embodiment, a quantitative container disclosed herein is cylindrical in shape and has a diameter of,

e.g. , about 20 mm to about 25 mm, about 20 mm to about 30 mm, about 20 mm to about 35 mm, about

25 mm to about 30 mm, about 25 mm to about 35 mm, about 25 rnrn to about 40 mm, about 30 mm to

about 35 rnrn, about 30 mm to about 40 mm, or about 35 rnrn to about 40 mm, and a length of, e.g., about

80 mm to about 90 mm, about 80 mm to about 100 mm, about 80 mm to about 1 0 mm, about 90 mm to

about 100 mm, about 90 mm to about 10 mm, about 90 mm to about 120 mm, about 1 0 mm to about

10 mm, about 1 0 mm to about 120 mm, or about 10 mm to about 120 mm.

[057] in other embodiments, a quantitative container disclosed herein is designed to comprise rigid

walls n this design, externa! force Is applied n a manner that moves a quantitation chamber Into a

collection chamber of a collection container. The resulting pressure developed inside a collection

chamber forces a biof!uid sample through a filter device disciosed herein where a filtered sample is

collected in a quantitation chamber.

[058] in other embodiments, a quantitative container disclosed herein designed to comprise flexible

walls n this design, an external force may be applied n a manner that squeezes the walls of a

quantitative container. The resulting pressure developed inside a quantitative chamber forces a filtered

biofiuid out of a quantitation chamber.

[059] A quantitative chamber is designed to hold a biofiuid sample component or fraction deposited

after an application of force. The dimensions of a quantitative chamber may be any suitable shape and

size useful for holding a volume of biofiuid sample component or fraction sufficient for subsequent

processing and analysis n one embodiment, a quantitative chamber disclosed herein may have a

defined volume capacity allowing for the consistent collection of the same amount of a biofiuid sample.

This defined volume capacity ensures that standardized quantitative collection metrics can be achieved.

In one embodiment, a quantitative chamber disciosed herein may have a volume capacity of about 0.2

L to about 10.0 L.



[060] In aspects of this embodiment, a quantitative chamber disclosed herein may have a volume

capacity of, e.g., about 0.2 mL, about 0.5 mL, about 0.75 mL, about 1.0 mL, about 1.2 mL, or about 1.5

mL, about 2.0 mL, about 2.5 mL, about 3.0 mL, about 3.5 mL, about 4.0 mL, about 4.5 mL, about 5.0 mL,

about 5.5 mL, about 6.0 mL, about 6.5 mL, about 7.0 mL, about 7.5 mL, about 8.0 mL, about 8.5 mL,

about 9.0 mL, about 9.5 rnL, or about 10.0 mL. In other aspects of this embodiment, a quantitative

chamber disclosed herein may have a volume capacity of, e.g., at least 0.2 mL, at least 0.5 mL, at least

0.75 mL, at least .0 mL, at least 1.2 mL, or at least .5 mL, at least 2.0 mL, at least 2.5 mL, at least 3.0

mL, at least 3.5 mL, at least 4.0 mL, at least 4.5 mL, at least 5.0 mL, at least 5.5 mL, at least 6.0 mL, at

least 6.5 mL, at least 7.0 mL, at least 7.5 mL, at least 8.0 mL, at least 8.5 mL, at least 9.0 mL, at least 9.5

m , or at least 0.0 mL. n yet other aspects of this embodiment, a quantitative chamber disclosed herein

may have a volume capacity of, e.g., at most 0.2 mL, at most 0.5 mL, at most 0.75 mL, at most .0 , at

most .2 mL, or at most 1.5 mL, at most 2.0 , at most 2.5 mL, at most 3.0 m , at most 3 5 mL, at most

4.0 mL, at most 4.5 mL, at most 5.0 mL, at most 5.5 mL, at most 6.0 mL, at most 6.5 mL, at most 7.0 mL,

at most 7.5 mL, at most 8.0 mL, at most 8.5 mL, at most 9.0 mL, at most 9.5 mL, or at most 10.0 mL.

[061] In still other aspects of this embodiment, a quantitative chamber disclosed herein may have a

volume capacity of, e.g., about 0.2 mL to about 0.5 mL, about 0.2 mL to about 0.75 mL, about 0.2 mL to

about 1.0 mL, about 0.5 mL to about 0.75 mL, about 0.5 mL to about 1.0 mL, about 0.5 mL to about 1.2

mL, about 0.5 mL to about 1.5 mL, about 0.75 mL to about 1.0 mL, about 0.75 mL to about 1.2 mL, about

0.75 mL to about 1.5 mL, about 0.75 mL to about 2.0 mL, about .0 mL to about 1.5 mL, about 1.0 mL to

about 2.0 mL, about .0 mL to about 2.5 mL, about 1.5 mL to about 2.0 mL, about .5 mL to about 2.5

mL, about 1.5 mL to about 3.0 mL, about 2.0 mL to about 2.5 mL, about 2.0 mL to about 3.0 mL, about

2.0 ml. to about 3.5 mL, about 2.5 mL to about 3.0 mL, about 2.5 mL to about 3 5 mL, about 2.5 l. to

about 4.0 mL, about 3.0 l. to about 3.5 ml., about 3.0 mL to about 4.0 mL, about 3.0 mL to about 4.5

mL, about 3.0 mL to about 5.0 mL, about 4.0 mL to about 5.0 mL, about 4.0 mL to about 6.0 mL, about

5.0 mL to about 6.0 mL, about 5.0 mL to about 7.0 mL, about 6.0 mL to about 7.0 mL, about 6.0 mL to

about 8.0 mL, about 7.0 mL to about 8.0 L, about 7.0 mL to about 9.0 mL, about 8.0 mL to about 10.0

mL, or about 9.0 mL to about 0.0 mL.

[062] A quantitative container disclosed herein is designed to be removably attached to a collection

container disclosed herein which enables a user to freely attach or remove the quantitative container from

the collection container n one embodiment, the quantitative container Is secured to the filter mount of

the filer device. Attachment of the quantitative container to a collection container provides a liquid-tight

seal which prevents leakage of a biofluid sample during processing. A quantitative container may be

secured to a collection container by any mechanism that provides a liquid-tight seal which prevents

leakage of a biofluid sample during processing. In aspects of this embodiment, mechanisms useful for

securing a quantitative container to a collection container includes, without limitation, a threaded screw

echanis , a pressure-lock mechanism, a snap-on mechanism, or a friction-fit mechanism.

[063] A quantitative container disclosed herein may further comprise a quantitative chamber dispenser.

A quantitative chamber dispenser disclosed herein enables a filtered biofluid sample contained in a



quantitative chamber to be dispensed into another container. Dispensing of a biofluid may be in a

metered or quantitative manner or may be unmetered or qualitative in nature. A quantitative chamber

dispenser may be secured to a quantitative container by any mechanism that provides a liquid-tight sea!

which prevents leakage of a biofluid sample contained within the quantitative chamber. In aspects of this

embodiment, mechanisms useful for securing a quantitative chamber dispenser to the quantitative

container includes, without limitation, a threaded screw mechanism, a pressure-lock mechanism, a snap-

on mechanism, or a friction-fit mechanism n some embodiments, a quantitative chamber dispenser is

removable and enables a user to open or close the quantitative chamber to the outside environment. A

quantitative chamber dispenser disclosed herein may be attached to a quantitative container, such as,

e.g. using a hinge attachment or a ring attachment. Alternatively, a quantitative chamber dispenser

disclosed herein may be unattached to a quantitative container, and thus completely removable from the

quantitative container.

[084] A quantitative container disclosed herein may further comprise a quantitative chamber cap. A

quantitative chamber cap disclosed herein provides a liquid-tight seal which prevents leakage of a biofluid

sample contained within the quantitative chamber. A quantitative chamber cap may be secured to a

quantitative container or quantitative chamber dispenser by any mechanism that provides a liquid-tight

seal which prevents leakage of a biofluid sample contained within the quantitative chamber in aspects of

this embodiment, mechanisms useful for securing a quantitative chamber cap to the quantitative

container or quantitative chamber dispenser includes, without limitation, a threaded screw mechanism, a

pressure-lock mechanism, a snap-on mechanism, or a friction-fit echanis some embodiments, a

quantitative chamber cap is removable and enables a user to open or close the quantitative chamber to

the outside environment. A quantitative chamber cap disclosed herein may be attached to a quantitative

container or quantitative chamber dispenser, such as, e.g., using a hinge attachment or a ring

attachment. Alternatively, a quantitative chamber cap disclosed herein may be unattached to a

quantitative container, and thus completely removable from the quantitative container or quantitative

chamber dispenser.

[085] A quantitative container disclosed herein may further comprise a base. A base disclosed herein

provides a liquid-tight sea! which prevents leakage of a biofluid sample contained within the quantitative

chamber. A base disclosed herein may be unremovable or removable. A removable base may be

secured to a quantitative container by any mechanism that provides a liquid-tight sea! which prevents

leakage of a biofluid sample contained within the quantitative chamber n aspects of this embodiment,

mechanisms useful for securing a removable base to the quantitative container includes, without

limitation, a threaded screw mechanism, a pressure-lock mechanism, a snap-on mechanism, or a frict!on-

fit mechanism. In some embodiments, a base is removable and enables a user to open or close the

quantitative chamber to the outside environment. A base disclosed herein may be attached to a

quantitative container, such as, e.g., using a hinge attachment or a ring attachment. Alternatively, a base

disclosed herein may be unattached to a quantitative container, and thus completely removable from the

quantitative container.



[066] A base disclosed herein ay further comprise a base needle A base needle disclosed herein

enables the transfer of a biofluid sample from a coiiection chamber disclosed herein to a quantitative

chamber disclosed herein. In some embodiments, a base needle Is used to pierce the collection chamber

cap of the collection container in order to transfer a biofluid sample from collection chamber to the

quantitative chamber. In some embodiments, a removable base comprising a base needle simply

replaces a removable base currently attached to the quantitative container.

[067] The pore size of a base needle may be any suitable diameter or size useful for transferring a

biofluid sample from a collection chamber disclosed herein to a quantitative chamber disclosed herein. In

aspects of this embodiment, a base needle has a pore size of, e.g., 8 gauge, 2 1 gauge, 24 gauge, 27

gauge, or 30 gauge n other aspects of this embodiment, a base needle has a pore size diameter of,

e.g. , about 0.1 mm, about 0.2, mm, about 0.3 mm, about 0.4 mm, about 0.5 mm, about 0 6 mm, about 0.7

m , about 0.8 mm, about 0.9 mm, about 1 mm, about 2 m , about 3 mm, about 4 mm, about 5 mm,

about 6 mm, about 7 mm, about 8 mm, about 9 mm or about 10 mm In yet other aspects of this

embodiment, a base needle has a pore size diameter of, e.g., at least 0.1 mm, at least 0.2, mm, at least

0.3 mm, at least 0.4 mm, at least 0.5 mm, at least 0.6 mm, at least 0.7 mm, at least 0.8 mm, at least 0.9

mm, at least 1 mm, at least 2 mm, at least 3 mm, at least 4 mm, at least 5 mm, at least 6 mm, at least 7

mm, at least 8 mm, at least 9 mm or at least mm. In still other aspects of this embodiment, a base

needle has a pore size diameter of, e.g. , at most 0.1 mm, at most 0.2, mm, at most 0.3 mm, at most 0.4

mm, at most 0.5 mm, at most 0.6 mm, at most 0.7 mm, at most 0.8 mm, at most 0.9 mm, at most 1 mm,

at most 2 mm, at most 3 mm, at most 4 mm, at most 5 mm, at most 6 mm, at most 7 mm, at most 8 mm,

at most 9 mm or at most 10 mm.

[068] In other aspects of this embodiment, a base needle has a pore size diameter between, e.g.,

about 0.1 mm to about 0.5 mm, about 0.1 mm to about 1.0 mm, about 0.1 mm to about 5.0 mm, about 0.1

mm to about 10.0 mm, about 0.2 mm to about 0.5 mm, about 0.2 mm to about 1.0 mm, about 0.2 mm to

about 5.0 mm, about 0.2 mm to about 10.0 mm, about 0.3 mm to about 0.6 mm, about 0.3 mm to about

1.0 mm, about 0.3 mm to about 5.0 mm, about 0.3 mm to about 10.0 mm, about 0.4 mm to about 0.7 mm,

about 0.4 mm to about 1.0 mm, about 0.4 mm to about 5.0 mm, about 0.4 mm to about 10.0 mm, about

0.5 mm to about 1.0 mm, about 0.5 mm to about 5.0 mm, about 0.5 mm to about 10.0 mm, about 1.0 mm

to about 5.0 mm, about .0 mm to about 10.0 mm, about 2.0 mm to about 5.0 mm, about 2.0 mm to about

10.0 mm, or about 5.0 mm to about 10.0 mm.

[G69] n some embodiments, the base needle may comprises a base needle f ilter A base needle filter

provides the mechanism used to separate one component or fraction of a biofluid sample from another

component or fraction. For example, a base needle filter can retain purification beads within the

quantitative chamber while allowing solutions used in processing the biologic sample to pass through the

needle. The liquid component is passed as waste while the bead-bound sample component or fraction is

retained by the base needle filter in the collection chamber. In aspects of this embodiment, a base

needle filter useful for separating components contained In a biofluid sample can be, e.g. , a size-

exclusion filter, a plasma filter, an ion-exclusion filter, a magnetic filter, or an affinity f ilter in other



aspects of this embodiment, a base needle filter useful for separating components contained in a biofluid

sample can have a pore size of, e.g., 0.2 pm, 0.5 prn, 1.0 pm, 2.0 prn, 5.0 pm, 10.0 pm, or 20.0 pm. in

yet other aspects of this embodiment, a base needle filter useful for separating components contained in

a biofluid sample can have a pore size of, e.g., at least 0.2 µηι , at least 0.5 prn, at least 1.0 µηι , at least

2.0 pm, at least 5.0 prn, at least 10.0 pm, or at least 20.0 prn. In still other aspects of this embodiment, a

base needle filter useful for separating components contained in a biofluid sample can have a pore size

of, e.g., at most 0.2 pm, at most 0.5 pm, at most 1.0 pm, at most 2.0 pm, at most 5.0 µιτι , at most 10.0

ιτ , or at most 20.0 pm. n other aspects of this embodiment, a base needle filter useful for separating

components contained in a biofluid sample can have a pore size between, e.g., about 0.2 pm to about 0.5

, about 0.2 pm to about 1.0 pm, about 0.2 pm to about 2.0 µ ιτ , about 0.2 pm to about 5.0 µ ίτ , about

0.2 pm to about 10.0 pm, about 0.2 pm to about 20.0 µηι , about 0 2 pm to about 30.0 µ , about 0.2 µ ι

to about 40.0 µ , about 0.2 pm to about 50.0 µ ιτ , about 0.5 pm to about 1 0 pm, about 0.5 pm to about

2.0 µιη , about 0.5 pm to about 5.0 µιη , about 0.5 pm to about 0.0 pm, about 0.5 to about 20.0 pm,

about 0.5 µηι to about 30.0 pm, about 0.5 to about 40.0 µηι , about 0.5 pm to about 50.0 µιη , about

.0 pm to about 2.0 pm, about .0 µιτι to about 5.0 pm, about .0 pm to about 10.0 pm, about 1.0 prn to

about 20.0 pm, about 1.0 pm to about 30.0 µιτι , about 1.0 pm to about 40.0 pm, about 1.0 µιτι to about

50.0 ιτ , about 2.0 pm to about 5.0 pm, about 2.0 pm to about 0.0 ιτ , about 2.0 pm to about 20.0 pm,

about 2.0 pm to about 30.0 pm, about 2.0 pm to about 40.0 pm, about 2.0 pm to about 50.0 pm, about

5.0 pm to about 10.0 pm, about 5.0 µ ίη to about 20.0 pm, about 5.0 pm to about 30.0 µΓη , about 5.0 pm

to about 40.0 µ ίτ , about 5.0 µ ίτ to about 50.0 pm, about 10.0 µ ι to about 20.0 pm, about 10.0 µιτι to

about 30.0 µιτι , about 10 0 µ ίτ to about 40.0 µ ιτ , about 10.0 pm to about 50 0 µ ίτ , about 10.0 pm to

about 60.0 pm, about 10.0 pm to about 70.0 pm, about 20.0 pm to about 30.0 pm, about 20.0 to

about 40.0 µιη , about 20.0 pm to about 50.0 pm, about 20.0 pm to about 60.0 pm, about 20.0 pm to

about 70.0 pm, about 20.0 pm to about 80.0 pm, about 20.0 pm to about 90.0 pm, about 20.0 pm to

about 100.0 pm, about 30.0 pm to about 40.0 pm, about 30.0 pm to about 50.0 pm, about 30.0 pm to

about 80.0 pm, about 30.0 pm to about 70.0 pm, about 30.0 prn to about 80.0 pm, about 30.0 prn to

about 90.0 pm, about 30.0 pm to about 100.0 pm, about 40.0 pm to about 50.0 pm, about 40.0 pm to

about 60.0 pm, about 40.0 pm to about 70.0 pm, about 40.0 pm to about 80.0 pm, about 40.0 pm to

about 90.0 pm, about 40.0 pm to about 100.0 pm, about 50.0 pm to about 60.0 pm, about 50.0 pm to

about 70.0 pm, about 50.0 pm to about 80.0 pm, about 50.0 pm to about 90.0 pm, or about 50.0 pm to

about 100.0 pm.

[070] in yet other aspects of this embodiment, a base needle filter useful for separating components

contained In a biofluid sample can be, e.g., an anion filter or a cation f ilter in still other aspects of this

embodiment, a base needle filter useful for separating components contained In a biofluid sample can be,

e.g. , an immune-affinity filter, an Ion-affinity filter, a polynucleotide-affinity filter, a polypeptide-affinity filter,

or a chemical-affinity filter.

[071] A quantitative container disclosed herein may further comprise a quantitative filter. A quantitative

filter disclosed herein provides a mechanism used to separate one component or fraction of a biofluid

sample from another component or fract ion in operation, after a biofluid sample is deposited into the



collection chamber and closed using the collection chamber cap, a user may apply force on the collection

chamber in a manner thai transfers the biofiuid components or fractions of sufficient size of properties to

pass through the quantitative filter and into the quantitative chamber. Alternatively, the filtration device

comprising the collection container and quantitative container may have force applied by using a

machine, such as, e.g., a microcentrifuge, a table-top centrifuge and/or a free-standing centrifuge.

[072] A quantitative filter disclosed herein enables the separation one component or fraction of a

biof!uid sample from another component or fraction. For example, a quantitative filter can enable the

solid components, such as, e.g., cells, debris or contaminant, to be separated from the liquid components

of the biofiuid sample in aspects of this embodiment, a quantitative filter useful for separating

components contained In a biofiuid sample can be, e.g., a size-exclusion filter, a plasma filter, an on-

exclusion filter, a magnetic filter, or an affinity filter. n other aspects of this embodiment, a quantitative

filter useful for separating components contained in a biofiuid sample can have a pore size of, e.g., 0.2

, 0.5 pm, 1.0 pm, 2.0 pm, 5.0 µηι , 10.0 pm, or 20.0 µηι . In yet other aspects of this embodiment, a

quantitative filter useful for separating components contained in a biofiuid sample can have a pore size of,

e.g. , at least 0.2 pm, at least 0.5 pm, at least 1.0 pm, at least 2.0 pm, at least 5.0 µηη , at least 10.0 pm, or

at least 20.0 µηη . In still other aspects of this embodiment, a quantitative filter useful for separating

components contained in a biofiuid sample can have a pore size of, e.g. , at most 0.2 pm, at most 0.5 pm,

at most 1.0 pm, at most 2.0 pm, at most 5.0 pm, at most 10.0 pm, or at most 20.0 pm. In other aspects of

this embodiment, a quantitative filter useful for separating components contained in a biofiuid sample can

have a pore size between, e.g., about 0.2 pm to about 0.5 µ ιτ , about 0.2 µ ίτ to about 1 0 pm, about 0.2

µηι to about 2.0 µηι , about 0.2 pm to about 5.0 pm, about 0.2 pm to about 10.0 µηι , about 0.2 pm to

about 20.0 pm, about 0.2 pm to about 30.0 µηι , about 0.2 n to about 40.0 µιη , about 0.2 pm to about

50.0 pm, about 0.5 µηι to about 1.0 pm, about 0.5 pm to about 2.0 µιτι , about 0.5 µηι to about 5.0 µηι ,

about 0.5 µιτι to about 10.0 µηη , about 0.5 µ to about 20.0 pm, about 0.5 prn to about 30.0 pm, about

0.5 pm to about 40.0 pm, about 0.5 prn to about 50.0 pm, about 1.0 µιτι to about 2.0 µιτι , about 1.0 µηη to

about 5.0 pm, about 1.0 pm to about 10.0 pm, about 1.0 pm to about 20.0 µηη , about 1.0 prn to about

30.0 µιτι , about 1.0 pm to about 40.0 m, about 1.0 µητι to about 50.0 pm, about 2.0 µ ί to about 5.0 m,

about 2.0 pm to about 10.0 pm, about 2.0 pm to about 20.0 pm, about 2.0 pm to about 30.0 pm, about

2.0 pm to about 40 0 pm, about 2.0 pm to about 50.0 pm, about 5.0 pm to about 10.0 pm, about 5.0 pm

to about 20.0 pm, about 5.0 pm to about 30.0 pm, about 5.0 pm to about 40.0 pm, about 5.0 pm to about

50.0 pm, about 10.0 pm to about 20.0 pm, about 10.0 pm to about 30 0 pm, about 10.0 pm to about 40.0

pm, about 10.0 pm to about 50.0 pm, about 10.0 pm to about 60.0 pm, about 10.0 pm to about 70.0 pm,

about 20.0 µ ι to about 30.0 pm, about 20.0 µ ι to about 40.0 µιη , about 20.0 pm to about 50.0 m,

about 20.0 pm to about 60.0 µηι , about 20.0 pm to about 70.0 pm, about 20.0 µηι to about 80.0 pm,

about 20.0 µιτι to about 90.0 pm, about 20.0 prn to about 100.0 pm, about 30.0 µιτι to about 40.0 pm,

about 30.0 pm to about 50.0 pm, about 30.0 pm to about 60.0 pm, about 30.0 pm to about 70.0 pm,

about 30.0 pm to about 80.0 pm, about 30.0 pm to about 90.0 pm, about 30.0 pm to about 100.0 pm,

about 40.0 pm to about 50.0 pm, about 40.0 pm to about 60.0 pm, about 40.0 pm to about 70.0 pm,

about 40.0 pm to about 80.0 pm, about 40.0 pm to about 90.0 pm, about 40.0 pm to about 100.0 pm,



about 50.0 µιτι to about 60.0 µ η , about 50.0 µιτι to about 70.0 µ ιτ , about 50 0 µ ίτ to about 80 0 µιτι ,

about 50.0 µ to about 90.0 µηι , or about 50.0 to about 00.0 µ ι .

[073] I yet other aspects of this embodiment, a quantitative filter useful for separating components

contained n a biofluid sample can be, e.g., an anion filter or a cation filter. In still other aspects of this

embodiment, a filter useful for separating components contained in a biofluid sample can be, e.g. , an

Immune-affinity filter, an ion-affinity filter, a polynucleotide-affinity filter, a polypeptide-affinity filter, or a

chemical-affinity filter.

[074] A filtration device disclosed herein may comprise, in part, a plunger device A plunger device

disclosed herein enables the addition of and/or the mixing of reagents with a biofluid sample component

or fraction contained in the quantitative chamber. In some embodiments, a plunger device comprises a

plunger including a plunger O-ring and a plunger attachment. n some embodiments, a plunger device

comprises a plunger including a plunger O-ring, a plunger filter, and a plunger attachment. In some

embodiments, a plunger device comprises a plunger Including a plunger O-ring, a plunger filter, a plunger

chamber, and a plunger attachment. In some embodiments, a plunger device comprises a plunger

Including a plunger O-ring, a plunger filter, and a plunger attachment n some embodiments, a plunger

device comprises a plunger including a plunger O-ring, a plunger filter, a plunger chamber, and a plunger

attachment including a plunger attachment face seal. In some embodiments, a plunger device comprises

a plunger including a plunger O-ring and a plunger attachment including a plunger attachment face seal.

In some embodiments, a plunger device comprises a plunger including a channel and a plunger O-ring,

and a plunger attachment including a plunger attachment face seal. In some embodiments, a plunger

device comprises a plunger including a channel, a valve and a plunger O-ring, and a plunger attachment

Including a plunger attachment face seal.

[075] A plunger Is a piston-like device that may be mechanically moved up and down the length of the

quantitative chamber. The plunger O-ring of the plunger forms a liquid tight seal that prevents leakage of

the biofluid sample from the quantitative chamber. A plunger may further comprise a channel. A channel

disclosed herein is a lumen that connects a quantitative chamber disclosed herein to the outside

environment and enables a user to add a reagent into the quantitative chamber. After addition of reagent,

a user can force the plunger into the quantitative chamber which aiiows for the mixing of the reagent with

the biofluid sample. The valve, located at one end of the channel allows the release of air pressure when

pulling the plunger back up from the down position.

[078] In some embodiments, the plunger device further comprises a plunger filter. A plunger filter

provides the mechanism used to separate one component or fraction of a biofluid sample from another

component or fraction. For example, a plunger filter can enable the solid components, such as, e.g.,

cells, debris or contaminant, to be separated from the liquid components of the biofluid sample. The

liquid component Is passed into the plunger chamber while the solid component is retained by the plunger

filter in the quantitative chamber in aspects of this embodiment, a plunger filter useful for separating

components contained in a biofluid sample can be, e.g., a size-exclusion filter, a plasma filter, an ion-



exclusion filter, a magnetic filter, or an affinity filter. In other aspects of this embodiment, a plunger filter

useful for separating components contained In a biofluid sample can have a pore size of, e.g., 0.2 pm, 0.5

, .0 µ , 2.0 µ τ , 5.0 pm, 0.0 µιη , or 20.0 m. In yet other aspects of this embodiment, a plunger filter

useful for separating components contained in a biofluid sample can have a pore size of, e.g., at least 0.2

pm, at least 0.5 pm, at least 1.0 pm, at least 2.0 pm, at least 5.0 pm, at least 0.0 µιτι , or at least 20.0 pm.

In still other aspects of this embodiment, a plunger filter useful for separating components contained in a

biofluid sample can have a pore size of, e.g. , at most 0.2 µηι , at most 0.5 pm, at most 1.0 pm, at most 2.0

pm, at most 5.0 pm, at most 10.0 pm, or at most 20.0 pm. in other aspects of this embodiment, a plunger

filter useful for separating components contained in a biofluid sample can have a pore size between, e.g. ,

about 0.2 pm to about 0.5 pm, about 0.2 µ ίτ to about .0 µ ιτ , about 0.2 pm to about 2.0 µηι , about 0.2

pm to about 5.0 µ ιτ , about 0.2 pm to about 10.0 µ ιτ , about 0.2 pm to about 20.0 µ ίτ , about 0.2 µιτι to

about 30.0 pm, about 0.2 pm to about 40.0 pm, about 0.2 pm to about 50.0 µ ιτ , about 0.5 pm to about

1.0 pm, about 0.5 pm to about 2.0 µιη , about 0.5 pm to about 5.0 µιη , about 0.5 µηι to about 10.0 pm,

about 0.5 µηι to about 20.0 pm, about 0.5 pm to about 30.0 µηι , about 0.5 pm to about 40.0 µιη , about

0.5 pm to about 50.0 pm, about 1.0 prn to about 2.0 µιτι , about 1.0 prn to about 5.0 pm, about 1.0 prn to

about 10.0 pm, about 1.0 pm to about 20.0 µιτι , about 1.0 pm to about 30.0 pm, about 1.0 µιτι to about

40.0 pm, about 1.0 pm to about 50.0 µηι , about 2.0 pm to about 5.0 pm, about 2.0 pm to about 0.0 µηι ,

about 2.0 pm to about 20.0 pm, about 2.0 pm to about 30.0 pm, about 2.0 to about 40.0 pm, about

2.0 pm to about 50.0 pm, about 5.0 pm to about 10.0 pm, about 5.0 pm to about 20.0 pm, about 5.0 pm

to about 30.0 pm, about 5.0 pm to about 40.0 pm, about 5.0 pm to about 50.0 µ , about 10.0 pm to

about 20.0 pm, about 10.0 µ ίτ to about 30.0 µ ιτ , about 10.0 pm to about 40 0 pm, about 10.0 pm to

about 50.0 pm, about 10.0 pm to about 60.0 pm, about 10.0 pm to about 70.0 pm, about 20.0 pm to

about 30.0 m, about 20.0 pm to about 40.0 pm, about 20.0 pm to about 50.0 pm, about 20.0 pm to

about 60.0 pm, about 20.0 pm to about 70.0 pm, about 20.0 pm to about 80.0 pm, about 20.0 pm to

about 90.0 pm, about 20.0 pm to about 100.0 pm, about 30.0 pm to about 40.0 pm, about 30.0 pm to

about 50.0 pm, about 30.0 pm to about 60.0 pm, about 30.0 prn to about 70.0 pm, about 30.0 prn to

about 80.0 pm, about 30.0 pm to about 90.0 prn, about 30.0 pm to about 100.0 pm, about 40.0 pm to

about 50.0 pm, about 40.0 pm to about 60.0 pm, about 40.0 pm to about 70.0 pm, about 40.0 pm to

about 80.0 pm, about 40.0 pm to about 90.0 pm, about 40.0 pm to about 100.0 pm, about 50.0 pm to

about 60.0 pm, about 50.0 pm to about 70.0 µ ιτ , about 50.0 pm to about 80 0 pm, about 50.0 pm to

about 90.0 pm, or about 50.0 µιτι to about 100.0 pm.

[077] In yet other aspects of this embodiment, a plunger filter useful for separating components

contained In a biofluid sample can be, e.g., an anion filter or a cation filter. In still other aspects of this

embodiment, a plunger filter useful for separating components contained in a biofluid sample can be, e.g. ,

an Immune-affinity filter, an ion-affinity filter, a polynucleoiide-afflnity filter, a polypeptide-affinity filter, or a

chemical-affinity filter.

[078] A plunger device further comprises a plunger chamber. A plunger chamber disclosed herein

provides for the collection of a biofluid sample component or fraction that passes through the plunger filter

after application of an appropriate force. For example, a plunger chamber may be used to collect a liquid



component or fraction of a biofiuid sample passed through the plunger filter of the quantitative chamber.

The dimensions of a plunger chamber may be any suitable shape and size useful for holding a volume of

biofiuid sample component or fraction sufficient for subsequent processing and analysis. In one

embodiment, a plunger chamber disclosed herein may have a defined volume capacity allowing for the

consistent collection of the same amount of a biofiuid sample. This defined volume capacity ensures that

standardized quantitative collection metrics can be achieved n one embodiment, a plunger chamber

disclosed herein may have a volume capacity of about 0.2 mL to about 0.0 mL.

[079] in aspects of this embodiment, a plunger chamber disclosed herein may have a volume capacity

of, e.g., about 0.2 mL, about 0.5 mL, about 0.75 mL, about .0 mL, about .2 mL, or about .5 mL, about

2.0 mL, about 2.5 mL, about 3.0 mL, about 3.5 mL, about 4.0 mL, about 4.5 mL, about 5 0 mL, about 5.5

mL, about 6.0 m .., about 6.5 L, about 7.0 mL, about 7.5 mL, about 8.0 mL, about 8 5 mL, about 9.0 mL,

about 9.5 mL, or about 10.0 mL. In other aspects of this embodiment, a plunger chamber disclosed

herein may have a volume capacity of, e.g., at least 0.2 mL, at least 0.5 mL, at least 0.75 mL, at least .0

rnL, at least .2 rnL, or at least .5 mL, at least 2.0 mL, at least 2.5 mL, at least 3.0 mL, at least 3.5 mL, at

least 4.0 mL, at least 4.5 mL, at least 5.0 mL, at least 5.5 mL, at least 8.0 rnL, at least 6.5 rnL, at least 7.0

mL, at least 7.5 mL, at least 8.0 mL, at least 8.5 mL, at least 9.0 mL, at least 9.5 mL, or at least 0.0 mL.

In yet other aspects of this embodiment, a plunger chamber disclosed herein may nave a volume capacity

of, e.g. , at most 0.2 mL, at most 0.5 mL, at most 0 .75 mL, at most 1.0 mL, at most 1.2 mL, or at most .5

ml.., at most 2.0 mL, at most 2.5 mL, at most 3.0 mL, at most 3.5 L, at most 4.0 mL, at most 4.5 mL, at

most 5.0 mL, at most 5.5 mL, at most 6 0 mL, at most 6.5 L, at most 7.0 ml.., at most 7.5 mL, at most

8.0 mL, at most 8.5 mL, at most 9.0 mL, at most 9.5 mL, or at most 0.0 mL.

[080] in still other aspects of this embodiment, a plunger chamber disclosed herein may have a volume

capacity of, e.g., about 0.2 L to about 0.5 mL, about 0.2 mL to about 0.75 L, about 0.2 mL to about 1.0

mL, about 0.5 mL to about 0.75 mL, about 0.5 mL to about 1.0 mL, about 0.5 mL to about 1.2 mL, about

0.5 mL to about .5 mL, about 0.75 mL to about 1.0 mL, about 0.75 mL to about 1.2 L, about 0.75 L to

about 1.5 mL, about 0.75 mL to about 2.0 mL, about .0 mL to about 1.5 mL, about .0 mL to about 2.0

rnL, about 1.0 mL to about 2.5 mL, about .5 mL to about 2.0 mL, about .5 mL to about 2.5 rnL, about

.5 rnL to about 3.0 rnL, about 2.0 mL to about 2.5 mL, about 2.0 mL to about 3.0 mL, about 2.0 mL to

about 3.5 mL, about 2.5 mL to about 3.0 mL, about 2.5 mL to about 3.5 mL, about 2.5 mL to about 4.0

mL, about 3.0 mL to about 3.5 mL, about 3.0 mL to about 4.0 mL, about 3.0 mL to about 4.5 mL, about

3.0 m l. to about 5.0 mL, about 4.0 mL to about 5.0 mL, about 4.0 mL to about 6.0 L, about 5.0 m l. to

about 6.0 L, about 5.0 m l. to about 7.0 ml.., about 6.0 ml. to about 7.0 mL, about 6.0 mL to about 8.0

mL, about 7.0 ml. to about 8.0 mL, about 7.0 mL to about 9.0 mL, about 8.0 mL to about 10.0 mL, or

about 9.0 L to about 10.0 mL.

[081] A plunger device disclosed herein is designed to be removably attached to a quantitation

container disclosed herein via the plunger attachment which enables a user to freely attach or remove the

plunger device from the quantitative container. Attachment of the plunger device to a quantitative

container provides a liquid-tight sea! which prevents leakage of a biofiuid sample during processing. A



plunger device may be secured to a quantitative container by any mechanism that provides a liquid-tight

seal which prevents leakage of a biofiuid sample during processing in aspects of this embodiment

mechanisms useful for securing a plunger device to a quantitative container Includes, without limitation, a

threaded screw mechanism, a pressure-lock mechanism, a snap-on mechanism, or a friction-fit

mechanism.

[082] A filtration device disclosed herein may comprise, in part, a needle device. A needle device

disclosed herein may be attached to a quantitative container as disclosed herein and provides a

mechanism for a biofiuid sample component or fraction to be removed from a quantitative chamber. In

some embodiments, a needle device may be attached to the bottom of a quantitative container disclosed

herein and enable some components of a biofiuid sample contained within the quantitative chamber to be

expelled using the plunder, while retaining other components

[G83] A needle device disclosed herein may further comprise a needle. A needle disclosed herein

enables the removal of a biofiuid sample from a quantitative chamber disclosed herein. In some

embodiments, a needle is used to pierce the base of the quantitative container in order to transfer a

biofiuid sample contained within the quantitative chamber.

[084] The pore size of a needle may be any suitable diameter or size useful for transferring a biofiuid

sample from a collection chamber disclosed herein to a quantitative chamber disclosed herein. In

aspects of this embodiment, a needle has a pore size of, e.g. , 18 gauge, 2 1 gauge, 24 gauge, 27 gauge,

or 30 gauge. In other aspects of this embodiment, a needle has a pore size diameter of, e.g., about 0 .1

mm, about 0.2, mm, about 0.3 mm, about 0.4 mm, about 0.5 mm, about 0.6 mm, about 0.7 mm, about 0.8

mm, about 0.9 mm, about 1 mm, about 2 mm, about 3 mm, about 4 mm, about 5 mm, about 6 mm, about

7 mm, about 8 mm, about 9 mm or about 1 mm. In yet other aspects of this embodiment, a needle has

a pore size diameter of, e.g., at least 0.1 mm, at least 0.2, m , at least 0.3 mm, at least 0.4 mm, at least

0.5 mm, at least 0.8 mm, at least 0.7 mm, at least 0.8 mm, at least 0.9 mm, at least 1 mm, at least 2 mm,

at least 3 mm, at least 4 mm, at least 5 mm, at least 6 mm, at least 7 mm, at least 8 mm, at least 9 mm or

at least 1 mm. In still other aspects of this embodiment, a needle has a pore size diameter of, e.g., at

most 0.1 mm, at most 0.2, mm, at most 0.3 mm, at most 0.4 mm, at most 0.5 mm, at most 0.6 mm, at

most 0.7 mm, at most 0.8 mm, at ost 0.9 mm, at most 1 mm, at most 2 mm, at most 3 mm, at most 4

mm, at most 5 mm, at most 8 mm, at most 7 mm, at most 8 mm, at most 9 m or at most 1 mm.

[085] In other aspects of this embodiment, a needle has a pore size diameter between, e.g., about 0.1

mm to about 0.5 mm, about 0 .1 mm to about 1.0 mm, about 0.1 mm to about 5.0 mm, about 0.1 mm to

about 10.0 mm, about 0 2 mm to about 0.5 mm, about 0.2 m to about .0 mm, about 0.2 mm to about

5.0 mm, about 0.2 mm to about 10.0 m , about 0.3 mm to about 0.6 mm, about 0 3 mm to about 1.0 mm,

about 0.3 mm to about 5.0 mm, about 0.3 mm to about 0.0 mm, about 0.4 mm to about 0.7 mm, about

0.4 mm to about 1.0 mm, about 0.4 mm to about 5.0 mm, about 0.4 mm to about 10.0 mm, about 0.5 mm

to about .0 mm, about 0.5 mm to about 5.0 mm, about 0.5 mm to about 10.0 mm, about 1.0 mm to about



5.0 mm, about 1.0 mm to about 10 0 mm, about 2.0 mm to about 5.0 m , about 2.0 mm to about 10.0

mm, or about 5.0 mm to about 10.0 mm.

[088] I some embodiments, a needle device disclosed herein further comprises a needle f ilter in

some embodiments, a needle filter disclosed herein n located within the needle disclosed herein. A

needle filter provides the mechanism used to separate one component or fraction of a biofluid sample

from another component or fraction. For example, a needle filter can enable the solid components, such

as, e.g., cells, debris or contaminant, to be separated from the liquid components of the biofluid sample.

The liquid component is passed into the quantitative chamber while the solid component Is retained by

the needle filter In the collection chamber. As another example, a needle filter enables the separation of

the liquid component of a biofluid sample from solid components, such as, e.g., polynucleotide molecules

like D A and RNA. The liquid component is expelled from the quantitative chamber while the solid

component is retained by the needle filter n the quantitative chamber n aspects of this embodiment, a

needle filter useful for separating components contained in a biofluid sample can be, e.g. , a size-

exclusion filter, a plasma filter, an ion-exclusion filter, a magnetic filter, or an affinity filter. In other

aspects of this embodiment, a needle filter useful for separating components contained in a biofluid

sample can have a pore size of, e.g. , 0.2 pm, 0.5 pm, 1.0 pm, 2.0 pm, 5.0 pm, 10.0 µιτι , or 20.0 pm. ίη

yet other aspects of this embodiment, a needle filter useful for separating components contained In a

biofluid sample can have a pore size of, e.g., at least 0.2 pm, at least 0.5 µιη , at least 1.0 pm, at least 2.0

pm, at least 5.0 µηι , at least 10.0 µ ίτ , or at least 20 0 pm. i n still other aspects of this embodiment, a

needle filter useful for separating components contained n a biofluid sample can have a pore size of,

e.g. , at most 0.2 µιη , at most 0.5 prn, at most 1.0 pm, at most 2.0 pm, at most 5.0 µηι , at most 10.0 pm,

or at most 20.0 pm. In other aspects of this embodiment, a needle filter useful for separating components

contained in a biofluid sample can have a pore size between, e.g., about 0.2 µ ι to about 0.5 µηι , about

0.2 µιτι to about 1.0 µιτι , about 0.2 pm to about 2.0 pm, about 0.2 prn to about 5.0 pm, about 0.2 µιτι to

about 0.0 pm, about 0.2 to about 20.0 pm, about 0.2 pm to about 30.0 pm, about 0.2 pm to about

40.0 pm, about 0.2 pm to about 50.0 pm, about 0.5 pm to about 1.0 pm, about 0.5 pm to about 2.0 pm,

about 0.5 pm to about 5.0 pm, about 0.5 pm to about 10.0 pm, about 0.5 pm to about 20.0 pm, about 0.5

pm to about 30.0 pm, about 0.5 pm to about 40.0 pm, about 0.5 pm to about 50.0 pm, about 1.0 pm to

about 2.0 pm, about 1.0 pm to about 5.0 pm, about 1.0 pm to about 10.0 pm, about 1.0 µιτι to about 20.0

µηι , about 1.0 µ · to about 30.0 pm, about 1.0 p to about 40.0 pm, about 1.0 µιτι to about 50.0 µηι ,

about 2.0 µ η to about 5.0 µ ίτ , about 2.0 µ η to about 10 0 µηι , about 2.0 p to about 20.0 µ ίτ , about 2.0

pm to about 30.0 pm, about 2.0 pm to about 40.0 pm, about 2.0 pm to about 50.0 pm, about 5.0 m to

about 10.0 pm, about 5.0 pm to about 20.0 pm, about 5.0 pm to about 30.0 µιη , about 5.0 pm to about

40.0 m, about 5.0 pm to about 50.0 pm, about 10.0 pm to about 20.0 pm, about 10.0 pm to about 30.0

pm, about 10.0 prn to about 40.0 prn, about 10.0 pm to about 50.0 pm, about 10.0 pm to about 80.0 pm,

about 10.0 pm to about 70.0 pm, about 20.0 pm to about 30.0 pm, about 20.0 pm to about 40.0 pm,

about 20.0 pm to about 50.0 pm, about 20.0 pm to about 80.0 pm, about 20.0 pm to about 70.0 pm,

about 20.0 pm to about 80.0 pm, about 20.0 pm to about 90.0 pm, about 20.0 pm to about 100.0 pm,

about 30.0 pm to about 40.0 pm, about 30.0 pm to about 50.0 pm, about 30.0 pm to about 60.0 pm,

about 30.0 pm to about 70.0 pm, about 30.0 pm to about 80.0 pm, about 30 0 pm to about 90 0 pm,



about 30.0 m to about 100.0 pro, about 40.0 µηι to about 50.0 , about 40.0 pro to about 60.0 µιτι ,

about 40.0 µηι to about 70.0 µηι , about 40.0 µηι to about 80.0 µ ι , about 40.0 µηι to about 90.0 µηι ,

about 40.0 µηι to about 100.0 µηι , about 50.0 µηι to about 80.0 µηι , about 50.0 µηι to about 70.0 µιη ,

about 50.0 µ to about 80.0 µηι , about 50.0 µηι to about 90.0 µ ίτ , or about 50.0 µηι to about 100.0 µηι .

[087] n yet other aspects of this embodiment a needle filter useful for separating components

contained n a biofluid sample can be, e.g., an anion filter or a cation filter in still other aspects of this

embodiment, a needle filter useful for separating components contained in a biofluid sample can be, e.g.,

an Immune-affinity filter, an ion-affinity filter, a poiynucieotide-affinity filter, a poiypeptide-affinity filter, or a

chemical-affinity filter.

[088] A filtration device disclosed herein may comprise, in part, a waste chamber. A waste chamber

disclosed herein provides for the collection of reagents used to process the biofluid sample retained in the

collection chamber after filtration. For example, a waste chamber may be used to collect wash solutions

used to wash cells retained In the collection chamber after filtration of a crude biofluid sample.

[089] The dimensions of a waste chamber may be any suitable shape and size so long as the shape

and size is useful for collecting a biofluid sample component or fraction filtered through the filter of the

collection chamber. Typically, the shape and size of a collection chamber disclosed herein will also allow

for its functional placement into a centrifuge. In one embodiment, a waste chamber disclosed herein is

cylindrical in shape and of a size that enables placement of the filtration device comprising the waste

chamber in a microcentrifuge, a fable-top centrifuge and/or a free-standing centrifuge. In some

embodiments, a waste chamber disclosed herein is cylindrical in shape and has a diameter of about 4

mm to about 1 mm and a length of about 5 mm to about 30 mm. n aspects of this embodiment, a waste

chamber disclosed herein is cylindrical in shape and has a diameter of, e.g. , about 4 mm to about 6 mm,

about 4 mm to about 8 mm. about 4 mm to about 10 mm, about 5 mm to about 7 mm, about 5 mm to

about 8 mm, about 5 mm to about 0 mm, about 6 mm to about 8 mm, about 6 mm to about 9 mm, about

6 mm to about 10 mm, about 7 mm to about 8 mm, about 7 mm to about 9 mm, about 7 mm to about 10

mm, or about 8 mm to about 10 mm, and a length of, e.g., about 5 mm to about 10 mm, about 6 mm to

about 10 mm, about 6 mm to about 2 mm, about 8 mm to about 12 mm, about 8 mm to about 15 mm,

about 10 mm to about 15 mm, about 10 mm to about 20 mm, about 1 mm to about 25 mm, about 15 mm

to about 20 mm, about 15 mm to about 25 mm, about 15 mm to about 30 mm, about 20 mm to about 25

mm, or about 20 mm to about 30 mm.

[090] In other embodiments, a waste chamber disclosed herein is cylindrical n shape and has a

diameter of about 10 mm to about 20 mm and a length of about 50 mm to about 80 mm. n aspects of

this embodiment, a waste chamber disclosed herein is cylindrical in shape and has a diameter of, e.g.,

about 10 mm to about 12 mm, about 0 mm to about 15 mm, about 0 mm to about 1 mm, about 12 mm

to about 15 mm, about 12 mm to about 1 mm, about 12 mm to about 20 mm, about 15 mm to about 18

mm, or about 15 mm to about 20 mm, and a length of, e.g., about 50 mm to about 60 mm, about 50 mm



ο about 65 mm, about 50 mm to about 70 mm, about 60 mm to about 70 mm, about 60 mm to about 75

mm, about 60 mm to about 80 mm, or about 70 mm to about 80 mm.

[091] I other embodiments, a waste chamber disclosed herein is cylindrical n shape and has a

diameter of about 20 mm to about 40 mm and a length of about 80 mm to about 20 mm. In aspects of

this embodiment, a waste chamber disclosed herein Is cylindrical in shape and has a diameter of, e.g.,

about 20 mm to about 25 mm, about 20 mm to about 30 mm, about 20 mm to about 35 mm, about 25 mm

to about 30 mm, about 25 mm to about 35 mm, about 25 mm to about 40 mm, about 30 mm to about 35

mm, about 30 mm to about 40 mm, or about 35 mm to about 40 mm, and a length of, e.g., about 80 mm

to about 90 mm, about 80 mm to about 0 mm, about 80 m to about 10 mm, about 90 mm to about

100 mm, about 90 mm to about 110 mm, about 90 m to about 120 m , about 100 mm to about 110

m , about 100 mm to about 1 0 mm, or about 0 mm to about 1 0 mm.

[092] A waste chamber is designed to hold a blof!uld sample component or fraction deposited after an

application of force. The dimensions of a waste chamber may be any suitable shape and size useful for

holding a volume of biofluid sample sufficient for subsequent processing and analysis n one

embodiment, a waste chamber disclosed herein may have a defined volume capacity allowing for the

consistent collection of the same amount of a sample. This defined volume capacity ensures that

standardized quantitative collection metrics can be achieved in one embodiment, a waste chamber

disclosed herein may have a volume capacity of about 0.2 mL to about 10.0 mL.

[093] n aspects of this embodiment, a waste chamber disclosed herein may have a volume capacity

of, e.g., about 0.2 mL, about 0.5 mL, about 0.75 mL, about 1.0 mL, about 1.2 mL, or about 1.5 mL, about

2.0 mL, about 2.5 mL, about 3.0 mL, about 3.5 mL, about 4.0 mL, about 4.5 mL, about 5.0 mL, about 5.5

mL, about 6.0 mL, about 6.5 mL, about 7.0 mL, about 7.5 mL, about 8.0 mL, about 8.5 mL, about 9.0 mL,

about 9.5 mL, or about 0.0 mL. In other aspects of this embodiment, a waste chamber disclosed herein

may have a volume capacity of, e.g. , at least 0.2 mL, at least 0.5 mL, at least 0.75 mL, at least 1.0 mL, at

least .2 mL, or at least 1.5 mL, at least 2.0 mL, at least 2.5 mL, at least 3.0 mL, at least 3.5 mL, at least

4.0 mL, at least 4.5 mL, at least 5.0 mL, at least 5.5 mL, at least 6.0 mL, at least 6.5 mL, at least 7.0 mL,

at least 7.5 mL, at least 8.0 mL, at least 8.5 mL, at least 9.0 mL, at least 9.5 mL, or at least 10.0 mL. n

yet other aspects of this embodiment, a waste chamber disclosed herein may have a volume capacity of,

e.g. , at most 0.2 mL, at most 0.5 mL, at most 0.75 mL, at most 1.0 mL, at most 1.2 mL, or at most 1.5 mL,

at most 2.0 mL, at most 2.5 mL, at most 3.0 mL, at most 3.5 mL, at most 4.0 mL, at most 4.5 mL, at most

5.0 mL, at most 5.5 mL, at most 6.0 mL, at most 6.5 mL, at most 7.0 mL, at most 7.5 mL, at most 8.0 mL,

at most 8.5 mL, at most 9.0 mL, at most 9.5 mL, or at most 10.0 mL.

[094] in still other aspects of this embodiment, a waste chamber disclosed herein may have a volume

capacity of, e.g., about 0.2 mL to about 0.5 mL, about 0.2 mL to about 0.75 mL, about 0.2 mL to about 1.0

mL, about 0.5 mL to about 0.75 mL, about 0.5 mL to about 1.0 mL, about 0.5 mL to about 1.2 mL, about

0.5 mL to about .5 mL, about 0.75 mL to about 1.0 mL, about 0.75 mL to about 1.2 mL, about 0.75 mL to

about .5 mL, about 0.75 mL to about 2.0 mL, about .0 mL to about .5 mL, about 1.0 mL to about 2.0



L, about .0 mL to about 2.5 mL, about .5 mL to about 2.0 L, about .5 mL to about 2.5 mL, about

.5 mL to about 3.0 mL, about 2.0 mL to about 2.5 mL, about 2.0 mL to about 3.0 mL, about 2.0 mL to

about 3.5 mL, about 2.5 mL to about 3.0 mL, about 2.5 mL to about 3.5 mL, about 2.5 mL to about 4.0

mL, about 3.0 mL to about 3.5 mL, about 3.0 mL to about 4.0 mL, about 3.0 mL to about 4.5 mL, about

3.0 mL to about 5.0 mL, about 4.0 mL to about 5.0 mL, about 4.0 mL to about 6.0 mL, about 5.0 mL to

about 6.0 mL, about 5.0 mL to about 7.0 mL, about 6.0 mL to about 7.0 mL, about 6.0 mL to about 8.0

mL, about 7.0 mL to about 8.0 mL, about 7.0 mL to about 9.0 mL, about 8.0 mL to about 0.0 mL, or

about 9.0 mL to about 10.0 mL.

[095] A waste chamber disclosed herein Is designed to be removably attached to a collection chamber

disclosed herein which enables a user to freely attach or remove the waste chamber from the collection

chamber In one embodiment, the waste chamber is secured to the filter mount of the collection

chamber. Attachment of the waste chamber to a collection chamber provides a liquid-tight seal which

prevents leakage of a biofluid sample during processing. A waste chamber may be secured to a

collection chamber by any mechanism that provides a liquid-tight seal which prevents leakage of a

biofluid sample during processing. In aspects of this embodiment, mechanisms useful for securing a

waste chamber to a collection chamber includes, without limitation, a threaded screw mechanism, a

pressure-lock mechanism, a snap-on mechanism, or a friction-fit mechanism.

[098] In one embodiment, filtration device 10 comprises collection container 20 and quantitative

container 50 (FIG. 1 . Collection container 20 comprises collection chamber 22, cap face seal 24, and

filter device 40 comprising filter mount 42, filter 44, port 46, and filter mount Q-ring 48 (FiG. 1) . In an

aspect of this embodiment, collection chamber cap 26 is attached via hinged mechanism 27 to collection

container 20. FiG. 1 also illustrates the placement of collection device 30 comprising strainer 32 to

collection container 20. Quantitative container 50 comprises quantitative chamber 52 and base 54 F G.

) . A telescopic perspective view of this embodiment is shown In F!G. 2 .

[097] n another embodiment, filtration device 310 comprises quantitative container 350 and plunger

device 380 (FIG. 3). Quantitative container 350 comprises quantitative chamber 352 and base 354 (F!G.

3). Plunger device 38Q comprises plunger 382, channel 384, valve 368, plunger O-ring 368, plunger

attachment 370 and plunger attachment face seal 372 {¥IG. 3).

[098] n another embodiment, filtration device 4 comprises quantitative container 450, plunger device

480, and needle device 380 (FiG. 4). Quantitative container 450 comprises quantitative chamber 452

and base 454 (FiG. 4). Plunger device 480 comprises plunger 462, channel 464, valve 488, plunger O-

ring 4 8, plunger attachment 470 and plunger attachment face seal 472 (F!G. 4 . Needle device 380

comprises needle 482 and needle filter 484 (FIG. 4). A telescopic perspective view of this embodiment is

shown in F!G. 5

[099] In another embodiment, filtration device 6 10 comprises collection container 620, quantitative

container 650, and plunger device 660 (FiG. 6A & 6B) Collection container 620 comprises collection

chamber 622, cap face seal 624, and finger restraint 628 (F!G. 6A). In an aspect of this embodiment,



collection chamber cap 626 is attached via screw mechanism 829 to collection container 620.

Quantitative container 850 comprises quantitative chamber 852, quantitative filter 653, and base 854

comprising base O-ring 855, base face sea! 656, and base needle 858 with needle 859 (F!G. 6B).

Plunger device 60 comprises plunger 862, plunger chamber 8 3, plunger O-ring 668, plunger

attachment 70 and plunger filter 74 ( G. 6B). A telescopic perspective view of this embodiment is

shown n FIG. 7 .

[01 00] in another embodiment, filtration device 8 10 comprises collection container 820 and quantitative

container 850 (F!G. 8). Collection container 820 comprises collection chamber 822 and filter device 840

(FSG. 8). FSG, 8 also illustrates the placement of collection device 83 to collection container 820.

Quantitative container 50 comprises quantitative chamber 52 and base 54 (FSG. 8).

[01 1] Aspects of the present specification disclose, in part, a sample collection system or kit. A sample

collection system or kit disciosed herein may comprise a collection chamber disclosed herein, a

quantitative chamber disclosed herein, a waste chamber disclosed herein, a plunger device disclosed

herein, a needle device disclosed herein one or more bottles containing processing reagents, and/or any

combination thereof. In aspects of this embodiment, a processing reagent disclosed herein includes,

without limitation, a wash solution, a lysis solution, a buffered solution, an elutlon solution, or any

combination thereof.

[01 02] n some embodiments, a sample collection system or kit comprises a collection chamber

disclosed herein, a quantitative chamber disclosed herein, a waste chamber disclosed herein, a plunger

device disclosed herein, and a needle device disclosed here in in some embodiments, a sample

collection system or kit comprises a collection chamber disclosed herein, a quantitative chamber

disclosed herein, a waste chamber disclosed herein, a plunger device disclosed herein, a needle device

disclosed herein, and one or more bottles containing processing reagents including, without limitation, a

wash solution, a lysis solution, a buffered solution, an e!ution solution, or any combination thereof.

[01 03] in some embodiments, a sample collection system or kit comprises a collection chamber

disclosed herein, a quantitative chamber disclosed herein, a plunger device disclosed herein, and a

needle device disclosed herein. In some embodiments, a sample collection system or kit comprises a

collection chamber disclosed herein, a quantitative chamber disclosed herein, a plunger device disclosed

herein, and a needle device disciosed herein, and one or more bottles containing processing reagents

Including, without limitation, a wash solution, a lysis solution, a buffered solution, an e!ution solution, or

any combination thereof.

[01 04] In some embodiments, a sample collection system or kit comprises a collection chamber

disclosed herein, a quantitative chamber disciosed herein, and a waste chamber disclosed here in in

some embodiments, a sample collection system or kit comprises a collection chamber disciosed herein, a

quantitative chamber disclosed herein, and a waste chamber disciosed herein, and one or more bottles



containing processing reagents including, without limitation, a wash solution, a lysis solution, a buffered

solution, an eiufion solution, or any combination thereof.

[01 05] Aspects of the present specification disclose, in part, a method of processing a biofluid sample

using a filtration device disclosed herein. The device disclosed herein is designed to be used in any

environment including point of care use as well as clinical and laboratory settings.

[01 06 In some embodiments, a method of processing a biofluid sample using a filtration device

comprises the steps of a) depositing a biofluid sample into the collection chamber of the filtration device;

and b) applying a force to the filtration device whereby the biofluid sample passes through the filter of the

collection chamber, a filtered biofluid sample is collected n a quantitative chamber, and a retained biofluid

sample is present in the collection chamber.

[01 07] in some embodiments, a method of processing a biofluid sample using a filtration device

comprises the steps of a) depositing a biofluid sample into the collection chamber of the filtration device;

and b) applying a force to the filtration device whereby the biofluid sarnpie passes through the filter of the

collection chamber, a filtered biofluid sample is collected in a quantitative chamber, and a retained biofluid

sample is present n the collection chamber; c removing the quantitative sample comprising the filtered

biofluid sample; d) attaching a plunger device comprising a plunger and a channel to the quantitative

chamber; and e) processing the filtered biofluid sample by the addition of suitable reagents using the

channel n aspects of these embodiments, step (e) may be repeated one or more times with the same or

different reagents.

[01 08] In some embodiments, a method of processing a biofluid sample using a filtration device

comprises the steps of a) depositing a biofluid sample into the collection chamber of the filtration device;

and b) applying a force to the filtration device whereby the biofluid sample passes through the filter of the

collection chamber, a filtered biofluid sample is collected in a quantitative chamber, and a retained biofluid

sample is present In the collection chamber; c) removing the quantitative sample comprising the filtered

biofluid sample; d) attaching a plunger device comprising a plunger and a channel to the quantitative

chamber; e) processing the filtered biofluid sample by the addition of suitable reagents using the channel;

f) attaching the needie device comprising a needle and porous filter to the quantitative chamber; and g)

expelling the processes filtered biofluid sample from the quantitative chamber into a collection tube using

the plunger. In aspects of these embodiments, step (e) may be repeated one or more times with the

same or different reagents.

[01 09] n some embodiments, a method of processing a biofluid sample using a filtration device

comprises the steps of a) depositing a biofluid sample info the collection chamber of the filtration device;

and b) applying a force to the filtration device whereb the biofluid sample passes through the filter of the

collection chamber, a filtered biofluid sample is collected in a quantitative chamber, and a retained biofluid

sample is present n the collection chamber; c removing the quantitative sample comprising the filtered

biofluid sample; d) attaching a waste chamber to the collection chamber; and e) adding reagents to the



collection chamber; and e) applying a force to the filtration device whereby the reagents passes through

the filter of the collection chamber and collected in the waste chamber and a processed, retained biofluid

sample is present in the coiiectlon chamber n aspects of these embodiments, step (e) may be repeated

one or more times with the same or different reagents.

[01 10] In one embodiment, a method of processing a biofluid sample using a filtration device 9 10

comprises the step of depositing biofluid sample 9 12 into collection chamber 922 of collection container

920 using collection device 930 (FSG 9A). After depositing biofluid sample 912 to collection chamber 922,

collection device 930 is removed (F!G 9B) and collection chamber cap 928 is secured to collection

container 920 (FIG. 9C). Force is then applied to filtration device 910 in a manner that pushes quantltate

container 950 into collection chamber 922 (FIG 9D). The application of feree pushes biofluid sample 9

through filter device 940 thereby separating components or fractions of biofluid sample 9 2 into a defined

volume of filtered components or fraction 9 collected in quantitative chamber 952 and retained biofluid

sample comprising host cells 9 14 remains in collection chamber 922 (FIG. 9D). Quantitative container

850 Is then removed from collection container 920 (FIG 9E) and plunger device 960 and needle device

980 are attached to quantitative container 950 (FSG. 9F). The application of force to plunger device 960

pushes filtered biofluid sample 9 1 though needle filter 982 further purifying filtered biofluid sample 9 1

(FIG 9G).

[01 11] In another embodiment, a method of processing a biofluid sample using a filtration device 101 0

comprises the step of depositing biofluid sample 10 12 into collection chamber 1022 of collection container

1020 using collection device 1030 (F!G 10A). After depositing biofluid sample 101 2 to collection chamber

1022, collection device 1030 is removed (FSG 0B) and coiiectlon chamber cap 1026 is secured to

collection container 1020 (FIG, 10C). Force is then applied to filtration device 1 10 in a manner that

pushes quantltate container 1050 into collection chamber 1022 (FIG 10D) The application of force

pushes biofluid sample 101 2 through filter device 1040 thereby separating components or fractions of

biofluid sample 10 12 info a defined volume of filtered components or fraction 10 16 collected n

quantitative chamber 1052 and retained biofluid sample comprising host cells 1014 remains in collection

chamber 1022 (F!G. 10D). Quantitative container 1050 is then removed from collection container 1020

(FIG 10E) and waste container 1090 is attached to quantitative container 1050 (F!G. 10F). A reagent is

added to coiiectlon chamber 1022 and force is then applied to filtration device 1010 in a manner that

pushes waste container 1090 Into collection chamber 1022 separating components or fractions 10 1 of

retained biofluid sample 1014 into waste chamber 1092 (FSG 1 G ). Collection chamber cap 1028 is

opened (FSG, 10H), additional reagents are added to collection chamber 1022 (FIG, 101), and collection

chamber cap 1028 Is closed (F!G. 10J). Force is then applied to filtration device 101 0 n a manner that

pushes waste container 1090 into collection chamber 1022 separating further components or fractions

of retained biofluid sample 4 and mixing the flow through with the component or fraction sample

already contained in waste chamber 1092 (F!G 10K).

[01 12] In another embodiment, a method of processing a biofluid sample using a filtration device 1110

comprises the step of depositing biofluid sample 2 into collection chamber 22 of collection container



1120 (F!G 1A). After deposition of biofluid sample 1112, collection chamber cap 1128 is removed and

quantitative container 11 0 (having plunger device 1 60 attached to t ) is attached to collection container

1120 (FIG. 11B). Filtration device 1110 is inverted (F!G. 11C) and a measured amount of biofluid sample

12 is collected In quantitative chamber 1 52 after being filtered by quantitative filter 1 3 (F!G, 1 ).

After transfer of measured amount of biofluid sample 1112 , collection container 1120 is removed from

quantitative container 11 0 (having plunger device 1 60 attached to It) (FIG 11E). f desired, collection

chamber cap 126 can be attached to coilection container 1 20 (FIG 1E). Base 11 4 with needle 1 58

Is removed and base1 4 without needle is secured to quantitative container 1150 (FIG, 1 F).

Quantitative container 0 (having plunger device 0 attached to it) is then placed in centrifuge and

components or fractions of measured amount of biofluid sample 1112 separated by application of feree

(FIG. G). Force is then applied to plunger device 0 in a manner that pushes plunger device 1 0

Into quantitative chamber 52 (F G 11H). The application of feree pushes biofluid sample 112 through

filter device 1140 thereby separating components or fractions of biofluid sample 1112 into a defined

volume of filtered components or fraction 9 collected n plunger chamber 11 3 and retained biofluid

sample comprising host cells 1 4 remains in quantitative chamber 1152 (F!G. 11H). Plunger device

1 0 is then detached from quantitative container by removal of plunger attachment 0 (F!G 1 !).

If desired, both filtered components or fraction 1116 and retained biofluid sample 14 can then be

further processed.

[01 13 In one embodiment, a method of processing a biofluid sample using a filtration device 12 10

comprises the step of depositing biofluid sample 2 into collection chamber 22 of collection container

20 using collection device 30 F G A ) After depositing biofluid sample to collection chamber

1222, collection device 1230 s removed and collection chamber cap 1226 is secured to collection

container 20 (F G 2B). Force is then applied by squeezing the wall of collection container 20 (FIG

12C). The application of feree pushes biofluid sample 12 12 through filter device 1240 thereby separating

components or fractions of biofluid sample 121 2 nto a defined volume of filtered components or fraction

12 18 collected in quantitative chamber 1252 and retained biofluid sample comprising host ceils 121 4

remains In collection chamber 1222 (F!G. 12C). Quantitative container 1250 is then removed from

collection container 1220 and quantitative chamber cap 1276 is attached to quantitative container 1250

(FSG. 2D). Filtered biofluid sample 12 16 can then be dispensed from quantitative container 1250 by

removing quantitative chamber cap 1276 and applying force by squeezing the wall of quantitative

container 1250, thereby dispensing filtered biofluid sample 12 16 via nozzle on quantitative chamber

dispenser 1278 (FSG. 12F).

[0 4] Aspects of the present specification may also be described as follows:

1. A filtration device comprising a) a coilection container comprising a collection chamber and a filter

device comprising a filter mount, a filter, a port, a one-way check valve, and O-ring; and b) a

quantitative container comprising a quantitative chamber and a base; wherein the quantitative

container is removably attached to the collection container and wherein the quantitative container is

configured to move into the collection chamber upon the application of force.



The filtration device according to embodiment , wherein the collection container includes a collection

chamber cap attached to the collection container.

The filtration device according to embodiment 1 or 2 , wherein the collection container includes a

collection chamber cap not attached to the collection container.

The filtration device according to any one of embodiments 1-3, wherein the base is removable.

The filtration device according to any one of embodiments 1-4, wherein the filter has a pore size of

about 0.2 to about 50.0 µηι .

The filtration device according to any one of embodiments 1-5, wherein the quantitative chamber has

a volume of about 0.5 L to about 5.0 mL

The filtration device according to any one of embodiments 1-6, wherein the quantitative chamber has

a volume of 1 L.

A filtration device comprising a) a quantitative container comprising a quantitative chamber and a

base: and b) a plunger device comprising a plunger including a channel, a valve, and a plunger C -

ring, and a plunger attachment including a plunger attachment face seal, wherein the plunger device

is removably attached to the quantitative container and wherein the plunger device Is configured to

move into the quantitative chamber upon the application of force..

The filtration device according to embodiment 8 , wherein the base is removable.

The filtration device according to embodiment 8 or 9 , wherein the quantitative chamber has a volume

of about 0.5 mL to about 5.0 mL.

The filtration device according to any one of embodiments 8-1 0 , wherein the quantitative chamber

has a volume of 1 mL.

The filtration device according to any one of embodiments 8-1 1, wherein the valve is a duck-bill valve.

The filtration device according to any one of embodiments 8- 2 , further comprising a needle device

attached to the base.

The filtration device according to embodiment 13 , wherein the needle device includes a needle

having a diameter between about 0.1 mm to about 2.0 mm.

The filtration device according to embodiment 13 or 14 , wherein the needle device includes a needle

filter.

The filtration device according to embodiment 5, wherein the needle filter has a pore size of about

0.2 to about 50.0 µηι .

A filtration device comprising a ) a quantitative container comprising a quantitative chamber, a

quantitative filter, and a base inciuding a base needle; and b) a plunger device comprising a plunger

including a plunger O-ring, a plunger filter, a plunger chamber, and a plunger attachment Including a

plunger attachment face seal, wherein the plunger device is removably attached to the quantitative

container and wherein the plunger device Is configured to move into the quantitative chamber upon

the application of feree.

The filtration device according to embodiment 1 , wherein the quantitative chamber has a volume of

about 0.5 mL to about 5.0 mL.

The filtration device according to embodiment 18 , wherein the quantitative chamber has a volume of

1 mL.



The filtration device according to any one of embodiments 17- 9 , wherein the quantitative filter has a

pore size of about 0.2 rn to about 50.0 µ τ .

The filtration device according to any one of embodiments 17-20, wherein the base needle has a

diameter between about 1.0 mm to about 10.0 mm.

The filtration device according to any one of embodiments 17-21 , wherein the base needie includes a

base needle filter.

The filtration device according to any one of embodiments 17-22, wherein the base needle filter has a

pore size of about 0.2 m to about 50.0 µ τ .

The filtration device according to any one of embodiments 17-23, wherein the plunger chamber has a

volume of about 0.5 L to about 5.0 ml...

The filtration device according to embodiment 24, wherein the plunger chamber has a volume of 1

mL.

The filtration device according to any one of embodiments 17-25, wherein the plunger filter has a pore

size of about 0.2 to about 50.0 µηι .

The filtration device according to any one of embodiments 17-26, further comprising a collection

container comprising a collection chamber, wherein the collection container is removably attached to

the quantitative container.

The filtration device according to embodiment 27, wherein the collection chamber has a volume of

about 0.5 mL to about 10.0 mL.

The filtration device according to embodiment 28, wherein the collection chamber has a volume of

about 1 m . to about 5.0 mL.

A filtration device comprising a) a collection container comprising a collection chamber and a filter

device comprising a filter mount, a filter, and O-ring; and b) a quantitative container comprising a

quantitative chamber; wherein the quantitative container Is removably attached to the collection

container.

The filtration device according to embodiment 30, wherein the collection container Includes a

collection chamber cap attached to the collection container.

The filtration device according to embodiment 30 or 3 1 , wherein the collection container Includes a

collection chamber cap not attached to the collection container.

The filtration device according to any one of embodiments 30-32, wherein the filter has a pore size of

about 0.2 ί to about 50 0 µ η .

The filtration device according to any one of embodiments 30-33, wherein the quantitative chamber

has a volume of about 0.5 mL to about 5.0 mL.

The filtration device according to any one of embodiments 30-34, wherein the quantitative chamber

has a volume of 1 mL.

The filtration device according to any one of embodiments 30-35, wherein the quantitative chamber

further comprises a quantitative chamber dispenser.

The filtration device according to any one of embodiments 1-36, wherein the collection container is

designed to have rigid wails.

The filtration device according to any one of embodiments 1-36, wherein the collection container is

designed to have flexible wails.



A method of processing a biofiuid sample using a filtration device as defined in any one of

embodiments 1- 6 or 30-38, the method comprising the steps of: a) depositing a biofiuid sample into

the collection chamber of the filtration device; and b) applying a force to the filtration device whereby

the biofiuid sample passes through the filter of the collection chamber, a defined volume of filtered

biofiuid sample is collected in the quantitative chamber, and a retained biofiuid sample remains in the

collection chamber.

The method according to embodiment 39, wherein the force Is applied in a manner that moves a

quantitation chamber Into a collection chamber of a collection container

The method according to embodiment 39, wherein the force Is applied in a manner that squeezes the

walls of a quantitative container.

A method of processing a biofiuid sample using a filtration device as defined in any one of

embodiments 1- 6 or 30-38, the method comprising the steps of: a) depositing a biofiuid sample into

the collection chamber of the filtration device; b) applying a force to the filtration device whereby the

biofiuid sample passes through the filter of the collection chamber, a filtered biofiuid sample is

collected in the quantitative chamber, and a retained biofiuid sample Is present in the collection

chamber; c) removing the quantitative sample comprising the filtered biofiuid sample; d) attaching a

plunger device comprising a plunger and a channel to the quantitative chamber; and e) processing

the filtered biofiuid sample by the addition of suitable reagents using the channel.

The method according to embodiment 4 1, wherein step (e) is repeated one or more times with the

same or different reagents.

The method according to embodiment 4 1 or 42, wherein the force is applied in a manner that moves

a quantitation chamber into a collection chamber of a coilectlon container

The method according to embodiment 4 1 or 42, wherein the force is applied in a manner that

squeezes the walls of a quantitative container.

A method of processing a biofiuid sample using a filtration device as defined in any one of

embodiments 1- 16 or 30-38, the method comprising the steps of: a) depositing a biofiuid sample into

the collection chamber of the filtration device; b) applying a force to the filtration device whereby the

biofiuid sample passes through the filter of the collection chamber, a filtered biofiuid sample is

collected in a quantitative chamber, and a retained biofiuid sample is present in the collection

chamber; c) removing the quantitative sample comprising the filtered biofiuid sample; d) attaching a

plunger device comprising a plunger and a channel to the quantitative chamber; e) processing the

filtered biofiuid sample by the addition of suitable reagents using the channel; f) attaching the needle

device comprising a needle and porous filter to the quantitative chamber; and g) expelling the

processes filtered biofiuid sample from the quantitative chamber info a collection tube using the

plunger.

The method according to embodiment 38, wherein step (e) may be repeated one or more times with

the same or different reagents.

The method according to embodiment 45 or 46, wherein the force is applied in a manner that moves

a quantitation chamber into a collection chamber of a coilectlon container

The method according to embodiment 45 or 46, wherein the force is applied in a manner that

squeezes the walls of a quantitative container.



A method of processing a biofiuid sample using a filtration device, the method comprising the steps

of: a) attaching a collection container comprising a biofiuid sample to the filtration device as defined in

any one of embodiments 7-29, 37 or 38; b) transferring an amount of the biofiuid sample to the

quantitative chamber; c) removing the collection container from the filtration device; d) applying a

force to the filtration device whereby the biofiuid sample passes through the quantitative filter of the

quantitative container, a filtered biofiuid sample is collected in the plunger chamber, and a retained

biofiuid sample remains in the quantitative chamber.

The method according to embodiment 42, further comprising the step of applying a force to the

filtration device whereby the biofiuid sample is separated into two or more fractions within the

quantitative chamber, the step being performed before step (d).

The method according to embodiment 49 or 50, wherein the force is applied in a manner that moves

a quantitation chamber Into a collection chamber of a collection container

The method according to embodiment 49 or 50, wherein the force is applied in a manner that

squeezes the walls of a quantitative container.

A method of processing a biofiuid sample using a filtration device as defined in any one of

embodiments 1- 16 or 30-38, the method comprising the steps of: a) depositing a biofiuid sample into

the collection chamber of the filtration device; and b) applying a force to the filtration device whereby

the biofiuid sample passes through the filter of the collection chamber, a defined volume of filtered

biofiuid sample is collected in the quantitative chamber, and a retained biofiuid sample remains in the

collection chamber.

The method according to embodiment 53, further comprising step c) removing the quantitative

container from the collection container and attaching a quantitative chamber dispenser to the

quantitative container.

The method according to embodiment 54, further comprising step d) applying a force to the

quantitative container whereby the filtered biofiuid sample passes from collection chamber to the

outside environment.

The method according to any one of embodiments 53-55, wherein the force in step b) is In a manner

that squeezes the walls of a quantitative container.

The method according to embodiment 55, wherein the force In step d) Is in a manner that squeezes

the walls of a quantitative container.

A system for processing a biofiuid sample, the system comprising: a filtration device as defined in any

one of embodiments 1-38, or a) a collection container comprising a collection chamber and a filter

device comprising a filter mount, a filter, a port, and O-ring; b) a quantitative container comprising a

quantitative chamber and base; and c) a plunger device comprising a plunger Including a channel, a

valve and a plunger O-ring, and a plunger attachment including a plunger attachment face seal.

The system according to embodiment 58, wherein the base is removable.

The system according to embodiment 58 or 59, further comprising a needle device comprising a

needle and a needle filter.

The system according to any one of embodiments 58-60, further comprising a waste container

comprising a waste chamber.



62. A system for processing a biofluid sample, the system comprising: a filtration device as defined in any

one of embodiments 1-38, or a) a collection container comprising a collection chamber and a filter

device comprising a filter mount, a filter, a port, and O-ring; b) a quantitative container comprising a

quantitative chamber and base; c) a waste container comprising a waste chamber; d) a plunger

device comprising a plunger including a channel, a valve and a plunger O-ring, and a plunger

attachment Including a plunger attachment face seal; and e) a needle device comprising a needle and

a needle filter.

63. A system for processing a biof!uid sample, the system comprising: a filtration device as defined in any

one of embodiments 1-38, or a) a quantitative container comprising a quantitative chamber and a

base including a needle; b) a plunger device comprising a plunger including a plunger O-ring, a

plunger filter, a plunger chamber, and a plunger attachment including a plunger attachment face seal;

and c) a base without needle.

64 . The system according to embodiment 63, further comprising a collection container comprising a

collection chamber and collection chamber cap.

65. A system for processing a biof!uid sample, the system comprising: a filtration device as defined in any

one of embodiments 1-38, or a) a collection container comprising a collection chamber and collection

chamber cap; b) a quantitative container comprising a quantitative chamber and a base including a

needle; c) a plunger device comprising a plunger Including a plunger O-ring, a plunger filter, a plunger

chamber, and a plunger attachment Including a plunger attachment face seal; and d) a base without

needle.

66. A system for processing a biof!uid sample, the system comprising: a filtration device as defined in any

one of embodiments 1-38, or a) a collection container comprising a collection chamber and a filter

device comprising a filter mount, a filter, and O-ring; and b) a quantitative container comprising a

quantitative chamber and a quantitative chamber dispenser.

67. The system according to embodiment 66, wherein the collection container is designed to have flexible

walls.

68. The system according to embodiment 66 or 67, wherein the quantitative container is designed to

have flexible walls.

EXAMPLES

[0 5] The following non-limiting examples are provided for Illustrative purposes only in order to facilitate

a more complete understanding of representative embodiments now contemplated. These examples

should not be construed to limit any of the embodiments described in the present specification, including

those pertaining to the filtration device disclosed herein, or methods or uses of the filtration device

disclosed herein.

Example 1

[01 16 This example demonstrates that depending on the filter used, different types of component

separation can be achieved.



[0 7] A user prepared a filtration device by attaching a funnel to the opening of a collection chamber of

a filtration device comprising a collection chamber and a quantitative chamber. The filtration device

contained a PVDF membrane with a mean pore size of 5 m (Millipore). The user deposited saliva into

the collection chamber using the attached funnel. After the saliva was deposited into the collection

chamber, the user removed the funnel and attached a collection chamber cap to the opening, thereby

sealing the collection chamber. The user then pushed the quantitative chamber into the collection

chamber, forcing a defined 1 m volume of saliva to pass through the filter. After filtration, both the filtered

saliva sample and retained saliva sample were assayed for the presence of bacteria! and human cells.

The results indicate that the retained saliva sample after filtration comprised only 17% the bacteria!

content {i.e., the amount which remained bound to the filter), while the remainder of the bacterial content

passed through the filter. Conversely, the retained saliva sample comprised over 99% of the human cell

content (i.e., the amount which remained bound to the filter), while only about 0.7% of the human cell

content passed through the filter. These results Indicate thai a PVDF membrane with a mean pore size of

5 µιτι was sufficient to separate bacterial contamination from human cells which would be critical for

procedures, such as, e.g., genotyping using DNA sequences techniques.

[01 18] A user prepared a filtration device by attaching a funnel to the opening of a collection chamber of

a filtration device comprising a collection chamber and a quantitative chamber. The filtration device

contained a cellulose membrane with a mean pore size of 5 µ ι (Sartorius). The user deposited saliva

into the collection chamber using the attached funnel. After the saliva was deposited Into the collection

chamber, the user removed the funnel and attached a collection chamber cap to the opening, thereby

sealing the collection chamber. The user then pushed the quantitative chamber into the collection

chamber, forcing a defined 1 mL volume of saliva to pass through the filter. After filtration, both the filtered

saliva sample and retained saliva sample were assayed for the presence of bacteria! and human cells.

The results indicate that the retained sa!iva sample comprised 96.5% of the bacteria! content (i.e., the

amount which remained bound to the filter), with only a small amount (about 3.5%) of the bacteria!

content passed through the filter. Similarly, the retained saliva sample comprised over 98% of the

human ce! content (i.e. , the amount which remained bound to the filter), while only about 1.8% of the

human cell content passed through the filter. These results indicate that a cellulose membrane with a

mean pore size of 5 µ · was very effective at filtering all cellular content from whole saliva, but not

effective in separating bacteria! and human cells. Thereby such a filter membrane would not be suitable

for genotyping applications where purity of human DNA Is of paramount importance. However, it would be

critical for procedures, such as, e.g., assays designed to detect the presence of a compound (anaiyfe)

where presence of ceils can interfere and lead to false positive results.

Example 2

[01 19] This example describes how to use a filtration device disclosed herein to filter a blof!u!d sample.

A user prepares a filtration device by attaching a funnel to the opening of a collection chamber of a

filtration device comprising a collection chamber and a quantitative chamber. The user hands the



prepared filtration device to a subject and asks the subject to deposit saliva into the collection chamber

using the attached funnel. After the saliva is deposited into the coilection chamber, the user removes the

funnel and attaches a coliection chamber cap to the opening, thereby sealing the collection chamber.

The user then pushes the quantitative chamber info the collection chamber, forcing a defined 1 rr L

volume of saliva to pass through the filter, and the filtered saliva is collected in the quantitative chamber

of the quantitative container. The filter retains debris and other contaminating materia! behind in the

collection chamber. After filtration, a defined volume of filtered saliva sample is collected in the

quantitative chamber and a retained saliva sample comprising host ceils is retained on the filter of the

collection chamber.

[01 20] The filtered saliva sample can now be used to any number of diagnostic assays used to detect

the presence or absence of a compound or compounds. For example, the filtered saliva sample can be

tested for the presence of Cortisol, testosterone, leptin or C-Reactive Protein (CRP). For example,

salivary Cortisol was shown to be a good prognostic Indicator of Major depressive disorder (MD) in the

youth population at large that can aid the detection of at-risk groups. MD is a debilitating public mental

health problem with severe societal and persona! costs attached. Dysregu!ated Cortisol rhythms and

elevated morning and evening Cortisol have consistently been reported as a risk factor for, or

consequence of, MD. By facilitating filtering of whole saliva during early AM and late night in at the point-

of-eare, an individual can forgo regular visits to the clinic for sample collection.

[0 1] A device that simultaneously achieves separation of debris and other contaminating material from

saliva at point-of-care has broad utility in life sciences. It allows users to assess levels of a !arge number

of compounds useful as markers In the diagnosis of a wide variety of disease all with one device.

Furthermore, the quantitative collection of cell-free saliva will facilitate standardization of all diagnostic

assays n that individual and comparing it to other individuals for purposes of targeted therapy or

epidemiological studies.

Example 3

[01 22] This example describes how to use a filtration device disclosed herein to filter a bioflu!d sample

A user prepares a filtration device by attaching a funnel to the opening of a coilection chamber of a

filtration device comprising a coliection chamber and a quantitative chamber. The user hands the

prepared filtration device to a subject and asks the subject to deposit saliva into the co!!eciion chamber

using the attached funnel. After the saliva is deposited into the collection chamber, the user removes the

funnel and attaches a collection chamber cap to the opening, thereby sealing the collection chamber.

The user then squeezes the wall of the collection container, forcing saliva to pass through the filter, and

the filtered saliva is collected in the quantitative chamber of the quantitative container. After the filtration,

a volume of filtered saliva sample Is collected n the quantitative chamber and a retained saliva sample

comprising host cells, debris and other contaminating materia! Is retained on the filter of the collection

chamber.



[01 23] The filtered saiiva sample can now be used to any number of diagnostic assays used to detect

the presence or absence of a compound or compounds as described in Example 2 .

[0 24] A device that simultaneously achieves separation of debris and other contaminating material from

saliva at point-of-care has broad utility in life sciences. It allows users to assess levels of a large number

of compounds useful as markers In the diagnosis of a wide variety of disease all with one device.

Furthermore, the quantitative collection of cell-free saliva will facilitate standardization of all diagnostic

assays In that Individual and comparing it to other individuals for purposes of targeted therapy or

epidemiological studies.

Example 4

[01 25] This example describes how to use a filtration device disclosed herein to filter a biofluld sample.

A user prepares a filtration device by attaching a funnel to the opening of a coilection chamber of a

filtration device comprising a collection chamber and a quantitative chamber. The user hands the

prepared filtration device to a subject and asks the subject to deposit saliva into the collection chamber

using the attached funnel. After the saliva is deposited into the collection chamber, the user removes the

funnel and attaches a collection chamber cap to the opening, thereby sealing the collection chamber.

The user then pushes the quantitative chamber into the collection chamber, forcing a defined 1 mL

volume of saliva to pass through the filter that allows contaminating bacteria and/or infectious agents

smaller than the filter pore size to pass through, while retaining human cells behind in the collection

chamber. After the filtration, a defined volume of filtered saliva sample (containing contaminating bacteria

and/or any Infectious agents) is collected in the quantitative chamber and a retained saliva sample

comprising host ceils is retained on the filter of the collection chamber.

[01 26] To process the filtered saliva sample in the quantitative chamber, the user removes the

quantitative chamber comprising the filtered saliva sample and attaches a plunger device comprising a

plunger and channel as disclosed herein. The user then adds reagents such as lysis buffer with DNA

binding beads to the saliva sample using the channel running through the plunger and mixes the added

reagents and saliva by inverting and mixing the contents, allowing DNA released from the Infectious

agents in the chamber to bind to the beads. Depending on the processing desired, the mixed sample may

then be chilled on ice, heated in a water bath or incubator, or have additional reagents added.

[01 27] To Isolate DNA from this mixture, the user can add a needle device disclosed herein. The user

attaches the needle device to the bottom of the quantitative chamber and then expels the mixed sample

containing the bead-bound DNA into a collection tube. The bead-bound DNA captured on the filter is

then washed and eluted using reagents and methods known in the art. The processed filtered saliva

sample can then be used or further processed or stored for subsequent use or further processing.

[01 28] To process the retained saliva sample in the collection chamber containing human ceils, the user

removes the quantitative chamber comprising the filtered saliva sample and attaches a waste chamber as



disclosed herein to the collection chamber. The user then pushes the waste chamber into the collection

chamber to filter any remaining biofiuid sample contained in the collection chamber. The user then

removes the collection chamber cap, adds reagents (such as wash buffer) to the collection chamber

containing pure human cells, and re-attaches the collection chamber cap and repeats the filtration

process, ensuring cleansing of the human cells from any remaining contaminating bacterial and/or

Infectious agents. The washing can be done two or more times or as required to purify the human cells

from remnant contaminating bacteria! and/or infectious agents. Depending on the processing desired, the

retained saliva sample with reagents may then be chilled on ice, heated in a water bath or incubator,

and/or have addition reagents added. Depending on the processing desired, after processing of the

retained saliva sample is complete, the user may then re-suspend the human cell on the filter in re-

suspension buffered solution and transfer the e!ute Into a ciean tube. The e!uted human ceils can then be

used or further processed or stored for subsequent use or further processing in downstream applications

such as genotyping

[01 29] A device that simultaneously achieves separation of human cells from contaminating bacteria

and/or potential Infectious agents in saliva at the point-of-care has broad utility in life sciences. It allows

users to assess human host genotype information as well as quantification and/or identification of

potential Infections associated with that individual, all with one device. Furthermore, the quantitative

collection of cell-free saliva will facilitate standardization of all assays for determining infections in that

Individual and comparing it to other individuals for purposes of targeted therapy or epidemiological

studies.

Example 5

[0 30] This example describes how to use a filtration device disclosed herein to filter a biofiuid sample.

A user prepares a filtration device by attaching a funnel to the opening of a collection chamber of a

filtration device comprising a collection chamber and a quantitative chamber. The user hands the

prepared filtration device to a subject and asks the subject to deposit saliva into the collection chamber

using the attached funnel. After the saliva is deposited into the collection chamber, the user removes the

funnel and attaches a collection chamber cap to the opening, thereby sealing the collection chamber.

The user then squeezes the wall of the collection container, forcing saliva to pass through the filter, and

the filtered saliva is collected in the quantitative chamber of the quantitative container. After the filtration,

a defined volume of filtered saliva sample is collected in the quantitative chamber and a retained saliva

sample comprising host cells, debris and other contaminating materia! s retained on the filter of the

collection chamber. The filter used will allow contaminating bacteria and/or infectious agents smaller than

the filter pore size to pass through, while retaining human cells behind in the collection chamber. After

filtration, a volume of filtered saliva sample (containing contaminating bacteria and/or any Infectious

agents) Is collected in the quantitative chamber and a retained saliva sample comprising host ceils is

retained on the filter of the collection chamber.



Example 6

[0 1] This example describes how to use a filtration device disclosed herein to filter a biofluld sample.

A user adds a whole blood sample to a collection chamber of a filtration device comprising a collection

chamber and a quantitative chamber. After the blood sample is deposited into the collection chamber,

the user attaches a quantitation chamber/plunger device to the collection chamber. The user then

pushes down the quantitation chamber/plunger device into the collection chamber, thereby transferring a

defined 2.5 mL volume of whole blood into the quantitative chamber through the base needle. The user

then removes the collection chamber from the quantitation chamber/plunger device. The user then

removes the base comprising the needle and replaces it with a base without any needle. The user then

places the quantitation chamber/plunger device in a microcentrifuge and applies a force sufficient to

separate the plasma from the blood ceils. After centrifugation, the user then pushes the plunger device

down into the quantitative chamber up to the interface of plasma and blood cell fraction, which enables a

defined 1 mL volume of plasma to pass through the plunger filter and into the plunger chamber. The

blood cell fraction is retained n the quantitative chamber. The user then detaches the plunger device

from the quantitative chamber by unsecurlng the quantitate chamber cap. The plunger device comprising

the plasma is then further processed or stored until needed.

[0 2 In closing, it is to be understood that although aspects of the present specification are highlighted

by referring to specific embodiments, one skilled in the art will readily appreciate that these disclosed

embodiments are only illustrative of the principles of the subject matter disclosed herein. Therefore, it

should be understood thai the disclosed subject matter is In no way limited to a particular methodology,

protocol, and/or reagent, etc., described herein. As such, various modifications or changes to or

alternative configurations of the disclosed subject matter can be made in accordance with the teachings

herein without departing from the spirit of the present specification. Lastly, the terminology used herein is

for the purpose of describing particular embodiments only, and Is not intended to limit the scope of the

present invention, which Is defined solely by the claims. Accordingly, the present invention Is not limited to

that precisely as shown and described.

[01 33] Certain embodiments of the present invention are described herein, including the best mode

known to the inventors for carrying out the Invention. Of course, variations on these described

embodiments will become apparent to those of ordinary skill in the art upon reading the foregoing

description. The inventor expects skilled artisans to employ such variations as appropriate, and the

Inventors Intend for the present invention to be practiced otherwise than specifically described herein.

Accordingly, this invention includes all modifications and equivalents of the subject matter recited in the

claims appended hereto as permitted by applicable law. Moreover, any combination of the above-

described embodiments in all possible variations thereof Is encompassed by the invention unless

otherwise indicated herein or otherwise clearly contradicted by context.

[01 34] (3roupings of alternative embodiments, elements, or steps of the present invention are not to be

construed as limitations. Each group member may be referred to and claimed individually or in any



combination with other group members disclosed herein. It s anticipated that one or more members of a

group may be included n , or deleted from, a group for reasons of convenience and/or patentability.

When any such inclusion or deletion occurs, the specification is deemed to contain the group as modified

thus fulfilling the written description of all arkush groups used In the appended claims.

[01 35] Unless otherwise indicated, all numbers expressing a characteristic, item, quantity, parameter,

property, term, and so forth used in the present specification and claims are to be understood as being

modified in all Instances by the term "about." As used herein, the term "about" means that the

characteristic, item, quantity, parameter, property, or term so qualified encompasses a range of plus or

minus ten percent above and below the vaiue of the stated characteristic, item, quantity, parameter,

property, or term. Accordingly, unless indicated to the contrary, the numerical parameters set forth in the

specification and attached claims are approximations that may vary. At the very least, and not as an

attempt to limit the application of the doctrine of equivalents to the scope of the claims, each numerical

Indication should at least be construed n light of the number of reported significant digits and by applying

ordinary rounding techniques. Notwithstanding that the numerical ranges and values setting forth the

broad scope of the invention are approximations, the numerical ranges and values set forth in the specific

examples are reported as precisely as possible. Any numerical range or vaiue, however, inherently

contains certain errors necessarily resulting from the standard deviation found in their respective testing

measurements. Recitation of numerical ranges of values herein is merely intended to serve as a

shorthand method of referring individually to each separate numerical value failing within the range.

Unless otherwise indicated herein, each individual value of a numerical range is incorporated into the

present specification as If it were individually recited herein.

[01 36] The terms "a," "an," "the" and similar referents used in the context of describing the present

Invention (especially in the context of the following claims) are to be construed to cover both the singular

and the plural, unless otherwise Indicated herein or clearly contradicted by context. Ail methods

described herein can be performed in any suitable order unless otherwise indicated herein or otherwise

clearly contradicted by context. The use of any and all examples, or exemplary language (e.g., "such as")

provided herein is intended merely to better Illuminate the present Invention and does not pose a

limitation on the scope of the invention otherwise claimed. No language in the present specification

should be construed as Indicating any non-claimed element essential to the practice of the invention

[01 37] Use of the terms "may" or "can" in reference to an embodiment or aspect of an embodiment also

carries with it the alternative meaning of "may not" or "cannot." As such, If the present specification

discloses that an embodiment or an aspect of on embodiment may be or can be included as part of the

Inventive subject matter, then the negative limitation or exclusionary proviso is also explicitly meant,

meaning that the an embodiment or an aspect of on embodiment may not be or cannot be included as

part of the inventive subject matter. In a similar manner, use of the term "optionally" in reference to an

embodiment or aspect of an embodiment means that such embodiment or aspect of the embodiment may

be Included as part of the inventive subject matter or may not be Included as part of the inventive subject



atter Whether such a negative limitation or exclusionary proviso applies will be based on whether the

negative limitation or exclusionary proviso s recited n the claimed subject matter.

[0 38] Specific embodiments disclosed herein may be further limited In the claims using consisting of or

consisting essentially of language. When used in the claims, whether as filed or added per amendment,

the transition term "consisting of excludes any element, step, or Ingredient not specified n the claims.

The transition term "consisting essentially of limits the scope of a claim to the specified materials or steps

and those that do not materially affect the basic and novel characteristic(s). Embodiments of the present

Invention so claimed are inherently or expressly described and enabled herein.

[01 39] All patents, patent publications, and other publications referenced and identified in the present

specification are individually and expressly incorporated herein by reference in their entirety for the

purpose of describing and disclosing, for example, the compositions and methodologies described in

such publications that might be used in connection with the present invention. These publications are

provided solely for their disclosure prior to the filing date of the present application. Nothing in this regard

should be construed as an admission that the Inventors are not entitled to antedate such disclosure by

virtue of prior invention or for any other reason. All statements as to the date or representation as to the

contents of these documents Is based on the information available to the applicants and does not

constitute any admission as to the correctness of the dates or contents of these documents.



CLA!MS

. A filtration device comprising

a) a collection container comprising a collection chamber and a filter device comprising a filter

mount, a filter, and O-ring; and

b) a quantitative container comprising a quantitative chamber;

wherein the quantitative container is removably attached to the collection container.

2 . The filtration device according to Claim 1, wherein the filter device further comprises a port and a

one-way check valve.

3 . The filtration device according to Claim 1 or Claim 2 , wherein the quantitative container further

comprises a base.

4 . The filtration device according to Claim 3, wherein the base is removable.

5 . The filtration device according to any one of Claims 1-4, wherein the collection container is designed

to have flexible walls.

6 . The filtration device according to any one of Claims 1-5, wherein the collection container is designed

to have rigid walls.

7 . The filtration device according to any one of Claims 1-6, wherein the quantitative container is

configured to move into the collection chamber upon the application of feree.

8 . The filtration device according to any one of Claims 1-7, wherein the collection container includes a

collection chamber cap attached to the collection container.

9 . The filtration device according to any one of Claims 1-8, wherein the collection container includes a

collection chamber cap not attached to the collection container.

10 . The filtration device according to any one of Claims 1-9, wherein the filter has a pore size of about 0.2

µηι to about 50.0 µηι .

11. The filtration device according to any one of Claims 1- 10 , wherein the quantitative chamber has a

volume of about 0.5 mL to about 5.0 mL.

12 . The filtration device according to Claim 11, wherein the quantitative chamber has a volume of 1 mL.

13 . The filtration device according to any one of Claims 1- 2 , wherein the quantitative chamber further

comprises a quantitative chamber dispenser.



14 . The filtration device according to any one of Claims 1- 13 , further comprising a plunger device,

wherein the plunger device is removably attached to the quantitative container and wherein the

plunger device is configured to move Into the quantitative chamber upon the application of force.

5 . The filtration device according to Claim 14 , wherein the plunger device comprises a plunger including

a channel, a valve, and a plunger O-ring, and a plunger attachment including a plunger attachment

face seal.

1 . A method of processing a biofluid sample using a filtration device as defined n any one of Claims 1-

15, the method comprising the steps of:

a) depositing a biofluid sample Into the collection chamber of the filtration device; and

b) applying a force to the filtration device whereby the biofluid sample passes through the filter of

the collection chamber, a defined volume of filtered biofluid sample is collected in the quantitative

chamber, and a retained biofluid sample remains in the collection chamber.

17 . The method according to Claim 18 , further comprising step c) removing the quantitative container

from the collection container and attaching a quantitative chamber dispenser to the quantitative

container.

18 . The method according to Claim 17, further comprising step d) applying a force to the quantitative

container whereby the filtered biofluid sample passes from collection chamber to the outside

environment.

9 . The method according to any one of Claims 16- 8 , wherein the force in step b) is In a manner that

squeezes the walls of a quantitative container.

20. The method according to Claim 19 , wherein the force in step ) is in a manner that squeezes the

walls of a quantitative container.

2 1 . A method of processing a biofluid sample using a filtration device as defined in any one of Claims 1-

15, the method comprising the steps of:

a) depositing a biofluid sample Into the collection chamber of the filtration device:

b) applying a force to the filtration device whereby the biofluid sample passes through the filter of

the collection chamber, a filtered biofluid sample is collected in the quantitative chamber, and a

retained biofluid sample is present in the collection chamber;

c) removing the quantitative sample comprising the filtered biofluid sample;

d) attaching a plunger device comprising a plunger and a channel to the quantitative chamber; and

e processing the filtered biofluid sample by the addition of suitable reagents using the channel.



22. A method of processing a biofluid sample using a filtration device as defined n any one of Claims 1-

15, the method comprising the steps of:

a) depositing a biofluid sample nto the collection chamber of the filtration device;

b) applying a force to the filtration device whereby the biofluid sample passes through the filter of

the collection chamber, a filtered biofluid sample is collected in a quantitative chamber, and a

retained biofluid sample is present in the collection chamber;

c) removing the quantitative sample comprising the filtered biofluid sample;

d) attaching a plunger device comprising a plunger and a channel to the quantitative chamber;

e) processing the filtered biofluid sample by the addition of suitable reagents using the channel;

f) attaching the needle device comprising a needle and porous filter to the quantitative chamber;

and

g) expelling the processes filtered biofluid sample from the quantitative chamber into a collection

tube using the plunger.

23. The method according to Claim 2 1 or Claim 22, wherein step (e) Is repeated one or more times with

the same or different reagents.

24. The method according to any one of Claims 16-23, wherein the force Is applied In a manner that

moves a quantitation chamber into a collection chamber of a collection container

25. The method according to any one of Claims 16-23, wherein the force is applied In a manner that

squeezes the walls of a quantitative container.

26. A system for processing a biofluid sample, the system comprising a filtration device as defined n any

one of Claims 1- 3 .

27. The system according to Claim 19 , further comprising a plunger device as defined in Claim 14 or

Claim 15 , a waste container comprising a waste chamber, a needle device comprising a needle and a

needle filter, a collection container comprising a collection chamber and collection chamber cap, or

any combination thereof.

































INTERNATIONAL SEARCH REPORT International application No.

PCT/US14/55277

A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - B01D 15/34, 29/05; C12N 15/10 (2014.01)
CPC - C12N 15/10, 15/1003, 15/1017

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): B01D 29/05, 29/60, 35/01, 35/153, 39/00, 61/14; C 12 1/12; C12N 1/08, 15/10; G01N 1/18, 1/34 (2014.01 ); CPC: B01D
29/0004, 29/05, 29/60, 35/153, 39/20, 61/14; C 12 1/12; C12N 1/08, 15/10, 15/1003, 15/1017; G01 N 1/18, 1/34

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC: 73/863.23, 863.51 , 863.52; 210/1 16, 117, 120, 323.1 , 348, 420, 450, 454, 455, 483, 499, 637, 645, 649, 650, 651, 767; 422/32,
72, 101; 506/7

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

MicroPatent (US-G, US-A, EP-A, EP-B, WO, JP-bib, DE-CB, DE-A, DE-T, DE-U, GB-A, FR-A); Google; Google Scholar; ProQuest;
IP.com; base, biofluid, buccal, chamber, check-valve, collection, detachable, DNA, feet, filtrate, filtration, genetic material, housing,
nucleic, O-ring, pedestal, polynucleotide, port, removable, RNA, saliva, sample, separation, support, threaded, urine, vent, vessel

DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation o f document, with indication, where appropriate, o f the relevant passages Relevant to claim No

US 2001/0042724 A 1 (SHEIKH-ALI, B ) 22 November 2001 ; figure 1; paragraph [0033] 1

US 2010/0102002 A 1 (O'BRIEN, PW et al.) 29 April 2010; figures 1-4; paragraph [0037]-[0041] 1-4

US 2008/01 13357 A 1 (BAGGIO, RF et al.) 15 May 2008; entire document 1-4

US 6,296,764 B 1 (GUIRGUIS, RA et al.) 02 October 2001; entire document 1-4

US 4,961,432 A (GUIRGUIS, RA) 09 October 1990; entire document 1-4

US 2010/0093551 A 1 (MONTAGU, Jl) 15 April 2010; entire document 1-4

US 5,601 ,71 1 A (SKLAR, E et al.) 11 February 1997; entire document 1-4

US 2004/0232075 A 1 (WELLS, J) 25 November 2004; entire document 1-4

I I Further documents are listed in the continuation of Box C |

Special categories of cited documents: V later document published after the international filing date or priority
A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

E" earlier application or patent but published on or after the international X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) Y" document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

P" document published prior to the international filing date but later than & " document member of the same patent family
the priority date claimed

Date o f the actual completion o f the international search Date of mailing o f the international search report

14 November 2014 (14.1 1.2014) 1 6 D EC 2014

Name and mailing address o f the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Shane Thomas
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Form PCT/ISA/2 0 (second sheet) (July 2009)



INTERNATIONALSEARCH REPORT International application No.

PCT/US 14/55277

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 7(2)(a) for the following reasons:

□ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search ca be carried out, specifically:

Claims Nos.: 5-27
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6 4(a)

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. I I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims

2 . I I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees

3 . I I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos :

The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation

No protest accompanied the payment of additional search fees

Form PCT/ISA/2 10 (continuation of first sheet (2)) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

