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(57) Abstract: This disclosure relates to containers (e.g., in the form of bags) comprising a fluoropolymer and containing a degradable
carrier comprising biological agent-capturing moieties, to cell isolation systems comprising such containers, and to methods for culti-
vating a biological agent using such containers, in one embodiment, the disclosure provides a container having an outer surface and an
inner surface, the inner surface comprising a fluoropolymer, and contained in the containet, a degradable carrier; wherein the carrier

comprises a plurality of biological agent-capturing moieties.
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CONTAINERS CONTAINING DEGRADABLE CARRIERS

CROSS-REFERENCE TO RELATED APPLICATIONS
(G001 This application claims the benefit of priority of U.S. Provisional Patent
Application no. 62/786913, filed December 31, 2018, which is hereby incorporated herein by

reference in its entirely.

BACKGROUND OF THE DISCLOSURE
Field of the Disclosure
(00023 This disclosure relates generally to coniainers (such as bags) containing
degradable carriers. More particularly, the present disclosure relates to coniainers such as
bags comprising a flucropolymer and containing a degradable carrier comprising biological
agent-capturing moieties, {o cell isolation systems comprising such bags, and to methods for

cultivating a biological agent using such bags.

Technical Background

[0003] Cell culture and cell isclation are important processes in a number of
applications. For example, certain cells for use in therapeutic applications {e.g.,
immunotherapy, regenerative medicine, etc.) are typically isolated and cultured in vifro. For
example, cells such as progenitor cells and mesenchymal stem cells, and monocytes and
other immune cells are present in blood in relatively low concentrations, and accordingly are
typically isolated from blood and cultured in vifro. Similarly, neuronal cells, cardiomyocyvtes,
epithelial cells, and other cells for regenerative medicine {e.g., bone repair, skin repair,

pancreatic islets regeneration, etc.) can be cultured in vitro.

[G004] Fluoropolymer bags are commonly used for cell cultures. Such bags are typically
inexpensive, disposable, poriable and easy to use. Conventionally, cells and feed medium
are med within the culture bag. As nutrients are consumed and cell waslte accumulates,
the feed medium must be removed and replenished. Because cells can remain suspended

within the bag, the desired cells can be removed along with the depleted medium.

[G005] One conventional cell isclation process involves selectively anchoring & desired
cell to a solid support. For example, T cells, which play a central role in cellb-mediumted
immunity, can be distinguished from other iymphocytes by the presance of a T cell receptor
{TCR) on the cell surface. A sghlid support having atiached proteins capable of binding T cell
receptors will selectively capture T celis within a cell culture, while undesired ceils remain
suspended. However, releasing caplured cells, for example, by cleaving the anchoring

protein, can undesirably alter the isclated cells.
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[3008] Accordingly, there remains a need for cell culture and isolation articles that

facilitate improved retention of desired cells,

SUMMARY OF THE DISCLOSURE
[80073 in one aspedct, the disclosure provides a container {e.g., in the form of a bag)
having an cuter surface and an inner surface, the inner surface comprising a flucropolymer,
and contained in the container, a degradable carrier; wherein the carrier comprises a

plurality of biological agent-capturing moieties.

[C008] in another aspect, the disclosure provides a method for cuftivating a biological
agent, comprising providing a container as described herein, the container containing the
biclogical agent; mixing the biological agent and the carrier in a first agqueous medium
contained in the container; removing first aquecus medium from the container; adding a

second aguesus medium 1o the container; and degrading the carrier.

(8009 Other aspects of the disclosure will be apparent to the person of ordinary skilf in

the art in view of the disclosurs hersin.

BRIEF DESCRIPTION OF THE DRAWINGS
[G010] Fig. 1 is a schematic top-down (op) and cross-sectional {(bottom) view of & bag

according to one embodiment of the disclosure.

(601171 Fig. 2 is a schematic top-down view of bags according to certain embodiments of

the disclosure.

(60121 Fig. 3 is a schematic cross~-sectional view of a bag according to one embodiment

of the disclosure.

(60137 Fig. 4 is a schematic cross~-sectional view of a bag according to one embodiment

of the disclosure.

DETAILED DESCRIPTION
[0014] The disclosure relates o containers {e.g., bags) having an inner surface
comprising a fluoropolymer and containing a degradabile carrier comprising biclogical agent-
capturing moieties. The disclosure demonstraies that desired cells can be captured and
physically separated from a suspension within the coniainer, and can further be

resuspended without deleteriously affecting cell funclion by degrading the carrier.

[0015] The containers of the disclosure can be provided in a number of forms. One
especially convenient form is a bag, &.9., formed from one or more sheets of iuoropolymeric
material as described herein. The person of ordinary skill in the art will be familiar with bag

structures such as those used in cell culture, and will be able 1o adapt conventional bag
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structures for use in bags and methods of the disclosure based on the description herein Of
course, the person of ordinary skill in the art will appreciate that the containers of the

disclosure can be provided in a number of other forms, e.g., flasks, tubes, dishes.

[B0186] Accordingly, one aspect of the disclosure is a container, e.g., in the form of a bag
having an ocuter surface and an inner surface, the inner surface comprising a flucropolymer.
An embodiment of such a bag is shown in schemalic top-down view (top) and cross-
sectional view (bottom) in Fig. 1. Bag 100 of Fig. 1 includes a bag wall 110 having an outer
surface 112 and an inner surface 114, and further includes ports 130 and 140, located at
opposite ends of the bag for adding or removing medium (e.g., feed medium or wasle
medium, respectively) to or from the bag. The person of ordinary skill in the art will
appreciate that the number and location of poris are not particularly limited, and accordingly
can be positioned, for example, for convenience of use or manufaciure. Bag 100 can be the
product of bonding two fluoropolymer-containing sheets (e.g., two sheets having a layer of
flucrinated ethylene propylene sheets on an inside surface thereof) together at their edges
{e.g., by laser welding, corona discharge, radiation, heat or melt lamination, etching, plasma
freatment, wetting, adhesives, or combinations thereof) to form compartment 120, Poris 130

and 140 can be sealable to provide a sealed compartmeni 120,

[00173 The container wall can be uniform in its compaosition, or alternatively can include
two or more distinct domains (e.g., two or more layers). For example, bonding two
flucropolymer sheets together, then coating the bonded sheets can provide an ouler surface
112 differing in composition from inner surface 114. Similarly, bonding two multi-layer
sheets together can provide an outer surface 112 differing in composition from inner surface
114, Multilayer sheels can be formed of both fluorpolymeric and nonfluorinated polymer
materials; in such cases, a fluoropolymer layer can be provided at the inner surfaces of one
or more of the multi-layer sheets. The thickness of the container, the volume of the
compartment, and the shape of the container and/or compartment are not particularly
limited, and can be selected for convenience of use or manufacture, and/or 1o suit g specific
application. For example, the thickness of the container wall can be within the range of
0.0003 inches to .2 inches, and the volume of the compartment can be within the range of
100 ml 1o 100 L.

[6018] Fig. 2 shows several exemplary embaodiments of configurations for culture bags
suitable for use in the bags and methods of the disclosure. Bag 200a has only a single port
230a, providing access to compartiment 220a. Bag 200b is in the so-called “serpenting”
configuration, in which a longer path length through the system can be provided; poris 230b
and 240b are connected by a serpentine path formed by serpentine-shaped compartment

2200 formed by appropriate welding of the sheets forming the bag. And bag 200c has a
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non-reclangular shape, with a corresponding non-rectangular compariment 220¢ between
ports 230c and 240c.

[3019] One or more of the walls of the container can be porous, and can, for exampie,
be permeable to gases produced and consumed in a cell culiure {e.g., Oz, COy) but
impermeabile {o liquids (e.g., waler}. This can allow for passive exchange of gases across

the container walls with the atmasphere to allow for respiration of celis in the bag.

(30207 The containers of the disciosure are desirably formed such that there is
substantially no contaminaiion of a fluid within the container. Accordingly, it is desirable for
the inner surface of the container to be formed from materials that will not leach organics into
the fluid. For example, in cerfain embodiments as otherwise described herein, an inner
surface of the container wall is formed of a polymer {e.g., a fluoropolymer such as fluorinated
ethylene propylene) having a total organic carbon (TOC) in water of less than 0.1 mgl/om?
{e.g., less than 0.05 mg/on?, or less than 0.05 mg/omy®). Such containers are described,
e.g., in U.3. Patent Application Publications nos. 2016/01784980 and 2016/0178491, each of
which is hereby incorporaied herein by reference in #s entirety; the persoen of ordinary skill in
the ari can, based on the description herein, adapt such containers for use in the containers
and methods of the present disclosure. Notably, coniainers of the disclosure need not have
reactive functional groups at the inner surfaces thereof, although in some cases, such as
when the degradable carrier is a degradable coaling, reactive functional groups can be used
to covalently attach the degradable carrier to the inner surface of the container as described

below.

[0021] The container contains a degradable camier, and the carrier comprises a plurality
of biological agent-capluring moieties. As used herein, a biological agent-capturing moiety is
a material with which the biological agent can selectively associate. The association
between a biological agent and a respective capturing moiety is sufficient to retain the
biclogical agent on the carrier {e.q., throughout centrifugation or filtration), and may be
covalent or non-covalent. In certain embodiments as otherwise described herein, the
biclogical agent-capturing moiety comprises one or more aptamers. In certain such
embodiments, the one or more aptamers are selected from peptides, polypeplides,
oligonuclectides, and polynuclectides {f.e., DNA and RNA). For example, in certain
embodiments as otherwise described herein, the biological agent-capturing moiety
comprises an cligonucieoctide aptamer selected from a random, synthetically generated

sequence pool.

(6022} in certain embaodiments as otherwise described herein, the biological agent-

capturing moiety comprises a DNA aptamer having at least two sites 1o which the biclogical
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agent can selectively associate. For example, in certain such embodiments, at least 5, or at
least 10, or at least 25, or at least 50, or at least 75, or at least 100 instances of a nucleotide

subsequence seleclive for the biological agent are present in the DNA aptamer sequence.

[3023] in ceriain embodiments as otherwise described herein, the biological agent-
capturing moiety comprises a plurality of aptamers (g.q., oligonuclestide aptamers) attached
10 a polypeptide. For example, in certain embodiments as otherwise described herein, the
biclogical agent-capluring moiety comprises a plurality of bictinylated aptamers atiached to
an avidin protein. In certain such embodiments, the biotinylated aptamers comprise
oligonucleotides or polypeptides. In certain such embodiments, the biclogical agent-
capturing moiely comprises at least 10, or at least 25, or at least 50, or atleast 75, or at least
100, or at least 200, or at least 300, or at least 400, or at least 500, or at least 600, or at
least 700, or at least 800, or at least 900, or at least 1000 aptamers (e.g., bictinviated
aptamers attached to an avidin protein}. In certain such embodiments, the biclogical agent-
capturing moiely comprises a number of aptamers {e.g., biotinylated aptamers attached fo
an avidin protein) within the range of 10 to 1000, or 10 10 800, or 10 1o 800, or 10 10 7008, or
10 1o 800, or 10 10 500, or 10 10 400, or 10 to 300, or 10 to 200, or 25 10 1000, or 50 i 1000,
or 160 io 1600, or 200 to 1000, or 300 to 1000, or 400 {0 1000, or 500 to 1000, or 600 to0
1000, or 700 to 1000, or 800 10 1000, or 10 10 400, 0or 100 to 500, or 200 t0 600, or 300 to
700, or 400 to 800, or 500 to 900, or 600 to 1000.

[0024] in certain embodiments as otherwise described herein, the biclogical agent is
selected from inorganic species and organic small molecules. For example, in certain such
embodiments, the biclogical agent is a metal ion. In other such embodiments, the biological
agent is g vitamin, hormone, or peptide. In cerfain embodiments as otherwise described
herein, the biological agent is a macromoelecule such as, for example, a protein, an enzyme,
or a nucleic acid (iL.e., DNA or RNA). In certain embodiments as otherwise described herein,
the biclogical agent is complex biological system such as, for example, a cell organelle (e.qg.,
nucleus, ribosome, mitochondria, vacuole, rough endoplasmic reticulum, smooth
endoplasmic reticulum, Golgi apparatus, lysosome, centrosome, vesicle, membrane) or a
cell fragment. In certain embodiments as otherwise described herein, the biological agent is

a bacterium or a cell group.

[6025] in certain embaodiments as otherwise described herein, the biological agentis a
cell {e.g., a normal cell or a diseased cell). For example, in certain embodiments as
otherwise described herein, the cell is a blood cell, a stem call, or an immune cell. In certain
such embodiments, the cell is a white blood cell. In cerfain such embodiments, the cellis g
monocyte. In certain such embodiments, the cell is a stem cell such as, Tor example, a

mesenchymal stem cell, or a progenitor cell. In certain embodiments as otherwise described
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herein, the cellis a T cell {(e.g., a reguiatory T cell), an endothelial progenitor cell, or a
natural killer cell. The person of ordinary skill in the arnt will appreciate that the biological
agent can, in cerfain embodiments, be a desirable biological agent, capturable for retention
in a cell culture (.e., posilive selection), and can alternatively, in other embodiments, be an
undesirable biological agent, capturable for removal from a cell culture (i.e., negative

selection).

[0026] For example, in certain embodiments as otherwise described herein, the
biclogical agent-capluring moiety comprises one or more aptamers that can selectively
associate with the CD31 marker of an endothelial progenitor cell. In another example, in
certain embodiments as otherwise described herein, the biclogical agent-capturing moisty
comprises one or more aptamers that can selective associate with one or more markers of a
T regulatory cell {e.g., CD4, CD25, CD27). In vet another example, in certain embodiments
as otherwise described herein, the biological agent-capturing moiety comprises ong or more
aptamers that can selectively associate with one or more markers of a mesenchymal stem
cell (e.g., CD73, CDY0, CO105). In certain such embodiments, the biological ageni-
capturing moiety comprises a plurality of aptamers (e.q., oligonucieotide aptamers) atiached

{0 a polypeptide.

[0027] As used herein, a degradable carrier is a material having in an undegraded state
a surface to which the biclogical agent-capturing moieties can be attached {e.g., through a
covalent linker). The carrier can remain in an undegraded state in the presence of, for
example, an aqueous medium for at least a period of time sufficient {0 culture or isolate a
biological agent, or even indefinitely. The carrier can be degraded into fragments or can be
partially or completely dissolved, and in a degraded state can be separated from the

biclogical agent.

[0028] in certain embodiments as otherwise described herein, the bioclogical agent-
capturing moiety is covalently linked {o a functional group of the surface of the degradable
carrier. For example, the surface of the degradabie carrier may be functionalized with a
carboxyl group, hydroxyl group, aldehyde group, carbonyi group, amine group, imine group,
amide group, ester group, anhydride group, thiol group, disulfide, phenol, guanidine,
thicether, indole, imidazole, or diazonium group. The person of ordinary skill in the art will
understand that these “funclional groups” are identified as the group to which the biclogical
agent-capturing moiety is covalently linked; e.g., an “aming” functional group can be
attached 1o a carboxy-bearing biological agent-capturing moiety o form a carboxamide bond

o the biclogical agent-capturing moiety.



WO 2020/142453 PCT/US2019/068983

[3029] in certain such embodiments, the biological agent-capturing moiety comprises a
plurality of aptamers {(e.q., oligonucleotide aptamers) atiached to a proiein, the protein
attached through a peplide linkage {0 a carboxyl group of the surface of the degradable
carrier. In other such embodiments, the biological agent-capiuring moiety comprises an
amine-terminated aptamer (e.g., a DNA aptamer) attached through an imine linkage to an

aldehyde group of the surface of the degradable carrier.

[0030] Though the number of biological agent-capturing moieties per unit of degradable
carrier surface (i.e., capturing moiety density) is not particularly limited, the person of
ordinary skill in the art will apprecigte that the capturing moiety densily can, typically, be
greater than the number of biclogical agents {e.g., cells) that can be captured per unit of
degradable carrier surface (i.e., captured agent density). Accordingly, in certain
embodiments, the capturing moiely density of the degradable carrier is greater than the

captured agent density of the degradable casrier.

[0031] in certain embodiments as otherwise described herein, the degradable carrier
comprises a plurality of degradable microcarriers (e.g., polymer microcarriers), the
microcarriers having a surface 1o which the biclogical agent-capturing moieties can be
atiached. For example, bag 300 of Fig. 3 includes a bag wall 310 (having an outer surface
312 and an inner surface 314) enclosing a compartment 320, compariment 320 containing a
plurality of degradable microcarriers 350, In certain embodiments, the average size of the
microcarriers is within the range of 0.5 um 1o 1000 um, or 0.5 um to 800 ym, or 0.5 um to
800 um, or 0.5 ym o 700 um, or 0.5 pym 1o 800 um, or 0.5 pm 1o 500 um, or 0.5 ym o 400
pum, or 0.5 pm to 300 pm, or 0.5 pm to 250 um, or 1 umto 1000 um, or 5 um io 1000 um, or
10 um o 1000 um, or 25 pmto 1000 um, or 50 um o 1000 um, or 100 pmto 1000 ym, or
200 um 1o 1000 um, or 300 yum to 1000 um, or 400 um to 1000 um, or 500 ymto 1000 um,
or 10 ymto 750 um, or 10 umto 500 um, or 20 pm to 400 um, or 50 ymto 300 um.

(60321 in certain embodiments as otherwise described herein, the degradable carrier
comprises a degradable coating (e.g., a2 polymer coating) disposed adjacent to at least a
portion {e.g., at least a maijority, or even all) of the inner surface of the container. In ceriain
such embodiments, the degradable coating is covalently attached o the inner surface of the
container. For example, bag 400 of Fig. 4 includes a bag wall 410 (having an outer surface
412 and an inner surface 414) enclosing a sealed compartment 420, sealed compartment
420 containing a degradable coating 460 disposed adjacent {0 {e.g., covalently attached o)
inner surface 414. In certain such embodiments, the degradable coating has a thickness
within the range of 10 nm {&.g., about a monolayer) to 10 mim, or 10 nmto 1 mim, or 10 nm
10 500 ym, or 10 nm to 100 um, or 10 nm 1 um, or 1 pmio 10 mm, or 100 um ioc 10 mm, or

500 umto 10 mm, or 1 mim to 10 mm. in cerlain such embodiments, the degradable coating
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is covalently linked to a functional group of the inner surface of the container (e.g., a
functional group of the fluoropolymer comprising the inner surface). In certain embodimenis,
the functional group is a carboxyl group, hydroxyi group, aldehyde group, carbonyi group,
amine group, imine group, amide group, ester group, anhydride group, thiol group, disulfide,

phenol, guanidine, thiocether, indole, imidazole, or diazonium group.

[3033] in cerain embodiments as otherwise described herein, the degradable carrier
comprises a cleavable polymer. For example, in certain such embodiments, the degradabile
carrier comprises an enzyme-cieavable polymer such as, for example, a polysaccharide. In
certain such embodiments, the polysaccharide is g starch (e.g., cleavable by alpha-
amylase). In other such embodiments, the polysaccharide is a polygalacturonic acid (e.g.,
cleavable by pectinase). In another example, in ceriain such embodiments, the degradable
carrier comprises a hydrobyzable polymer such as, for example, poly{lactic-co-glycolic acid)
(PLGA), polvlactic acid (PLA}, or polycaprolacione. In ceriain such embodimenis, the
polymer hydrolysis is accelerated at a pH below 8, or at a pH above 8. In certain such
embodiments, the polymer hydrolysis is accelerated in the presence of a hydrolysis catalyst

such as, for example, an amine.

[0034] in certain embodiments as otherwise described herein, the degradable carrier
comprises a cross-linked polymer having, for example, a number of cross-links sufficient to
provide a carrier that can remain undegraded in an agueous medium. in certain such
embodiments, the degradable carrier comprises an enzyme-cleavable polymer (e, a
polysaccharide) having a number of cross-links (e.g., glycerol diether cross-links) sufficient
to provide a carrier that can remain undegraded in an aqueous medium having less than a
critical leve! of the enzyme. In other such embodiments, the degradable carrier comprises a
hydrolyzable polymer (e.q., PLGA, PLA, or polycaprolactone) having a number of cross-links
sufficient to provide a carrier that can remain undegraded in an aqueous medium having less
than g critical level of a hydrolysis calalyst, or in an agueous medium having & pH oulside of
a critical range. In another example, in certain embodiments as otherwise described herein,
the degradable carrier comprises an insoluble cross-linked network of an otherwise soluble
polymer. For example, in cerfain such embodiments, a degradable carrier comprising a
thicether-cross-linked polymer network {e.g., a hydrogel} can remain undegraded in an

agqueous medium having less than a critical level of glutathione.

[6035] in certain embodiments, a cross-linked polymer of the degradable carrier
comprises a cross-linker that prevents enzyme cleavage of the polymer{e.g., of a
polysaccharide). For example, in cerain such embodiments, a degradable carrier
comprising a Ca*-cross-linked polysaccharide {e.g., polygalacturonic acid) can remain

undegraded in an agusous medium having less than a critical isvel of a Ca®*-chelating agent
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(e.g., EDTA), Le., sven if the medium includes more than a critical level of a cleaving

enzyme {(e.g., peclinase).

[3038] in certain embodiments as otheiwise described herein, the degradable carrier is
degradable upon, or the degradation of the degradabile carrier is accelerated upon,
irradiation (e.q., with radiation having a wavelength of less than 450 nm, or less than 420
nmy. 0 certain embodiments as otherwise described hersin, the degradable cairier is
degradable upon, or the degradation of the degradable carrier is accelerated upon, exposure

to an elevated temperature (e.g., greater than 37 °C, or greater than 40 °C).

[3037] in certain embodiments as otheiwise described herein, the inner surface of the
container comprises a fluoropolymer selected from polvietrafluoroethylene (PTFE),
perflucroalkoxy (PFA), ethylene tetrafluorcethyilene (ETFE), polyvinvlidene fluoride (PVDF),
polychiorotrifiuoroethylene (PCTFE), ethylene chiorotrifluoroethylene (ECTFE), fluorinated
ethylene propylene (FEP), ethyiene flucrinated ethylene propylene (EFEP),
perflucropolyether (PFPE}, modified pohvtetrafluoroethyiene (TFM), polyvinyt flucride (PVF},
or any mixture thereof. For example, in certain embodiments as otherwise described hereln,
the inner surface of the conlainer comprises fluorinated ethyiene propylene. in certain
embodiments as otherwise described hersin, the inner surface of the container consisis
essentially of, or is the fluoropolymer (e.g., fluorinated ethylene propylene). In cerfain
embodimenis as otherwise described herein, the material comprising the inner suiface of the
bag has a thickness of at least 0.0003 inches, at least 0.0004 inches, at lsast 0.0005 inches,
at least 0.0008 inches, at least 0.001 inches, or atleast 0.10 inches. For exampile, in certain
such embodiments, the material at the inner surface of the container has a thickness within
the range of 0.0003 inches to 0.2 inches, or 0.0003 inches to 0.1 inches, or 0.0005 inches io
0.08 inches, or 0.001 inches to 0.07 inches, or 8.001 inches to 0.05 inches, or 0.001 inches
to 0.03 inches, or 0.001 inches 10 0.018 inches, or §.001 inches to 0.018 inches, or 0.001
inches to 0.014 inches, or 0.001 inches to 0.012 inches.

[6038] in certain embodiments as otherwise described herein, the material making up
the container wall is a multilayer material, with a layer of flucropolymer at the inner surface
thereof, and a layer of another polymeric material (fluoropolymeric or otherwise) al the outer
surface thereof. in certain embodiments as otherwise described hersin, the material at the
outer surface of the container has a thickness of at ieast 0.0005 inches, or al least 0.001
inches, or at least 0.005 inches, or at least 0.0075 inches, or at least 0.01 inches, or at least
{.02 inches, or at least 0.03 inches, or al least 0.04 inches, or at least 8.05 inches, or at
least 0.06 inches, or at least 0.07 inches, or at least .08 inches, or at least .09 inches, or
at least 0.1 inches, or at least 0.11 inches. For exampie, in certain such embodiments, the

material at the outer surface of the container has a thickness within the range of 0.0005
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inches to 0.2 inches, or $.005 inches to 8.18 inches, or 0.01 inches to 0.16 inches, or 0.01
inches to §.14 inches, or 0.01 inches to 8.12 inches, or 0.06 inches to 0.13 inches, or 0.08

inches to §.126 inches.

[3039] in certain embodiments, the degradable carrier comprises a plurality of
microcarriers and the inner surface of the container further comprises a plurality of biological
ageni-capturing moieties as described herein. In certain embodiments as otherwise
described herein, the biological agent-capturing moieties attached to the inner surface of the
container are the same as the biological agent-capturing moieties of the degradable carrier.
in other embodiments, the biological agent-capturing moieties attached to the inner surface
of the container are selective for a biclogical agent other than the agent for which the
biclogical agent-capturing moieties of the degradable carrier are selective. Advantageously,
the present inventors have determined that such containers can improve biclogical agent
capture efficiency, or can facilitate the isolation and separation of two distinct biclogical

agents.

(00407 in certain embodiments as otherwise described herein, the ouler surface of the
container comprises a material other than a fluoropolymer. For example, in certain such
embodiments, the material of the outer surface of the container comprises a thermoplastic
polymer, a thermoplastic elastomer, a silicon, a rubber, or any combination thersof.
Alternatively, the outer surface of the container can, in certain embodimenis as otherwise
described herein, comprise a fluoropolymer such as, for exampile, the flucropolymer of the
inner surface. In certain such embodiments, the material of the inner surface and the outer
surface {i.e., the container wall) consists essentially of, or is the fluoropolymer {e.q.,

fluorinated ethvlene propylene).

[6041] in certain embodiments as otherwise described herein, the container includes the
biological agent. In certain such embodiments, the biological agent is attached to the carrier
through the biological agent-capturing moiety. For example, in certain such embodiments,
the biological agent is a cell associated with the carrier through an aptamer bound {0 the
surface of a degradable microcarrier, or a degradable coating. In certain embodiments, the
inner surface of the container comprises a plurality of the biological agent-capturing
micieties, at least a portion of which are attached o the biclogical agent. For example, in
certain such embodiments, the biclogical agent is a cell, and can associale with an aptamer
bound to the surface of a degradable microcarrier, or with an aptamer bound to the inner
surface of the container. In centain such embodiments, the biological agent-capturing moiety
of the degradable microcarriers is the same as the bislogical ageni-capturing moiety at the

inner surface of the container.
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[3042] in certain embodiments as otheiwise described herein, the container further
includes an agueous medium. The aqueous medium can be, for example, a cell culture
medium comprising a biclogical agent and one or more off-target agents. As used herein,
off-larget agents are materials other than the biological agent (i.e., capturable by the
biclogical agent-capturing moiety) including, for example, cells other than the biological

agent, cell fragments, proteins, vitamins, hormones, peptides, and metal ions.

[0043] In certain embodiments as otherwise described herein, the container includes an
off-target agent (e.g., a cell other than the biological agent), and no more than 20% of the
off-target agent is adhered {0 the degradable carrier or the inner surface of the container.
For example, in certain such embodiments less than 17.5%, or less than 15%, orless than
12.5%, or less than 10%, or less than 7.5%, or less than 5%, or less than 4%, or less than
3%, or less than 2%, orless than 1% of the off-target agent is adhered to the degradable

catrier or the inner surface of the container.

[0044] Anocther aspect of the disclosure is a cell isolation system including a container as
otherwise described herein. For example, in certain embodiments as otherwise described
herein, the cell isolation system comprises a container as otherwise described herein
containing an agueous medium, and a rocker configured {0 mix the aquecus medium and
the carrier. In ancther example, in ceriain embodiments as otherwise described herein, the
cell isolation system comprises a container as otherwise described hergin containing an
aqgueocus medium, and a centrifuge configured to separate the carrier {e.g., comprising a
plurality of degradable microcarriers) from the agueous medium. in yet another example, in
ceriain embodiments as otherwise described herein, the cell isolation sysiem comprises a
container as otherwise described herein containing an agueous medium, and a filter in fluid
communication with an outlet of the container configured to separate the carrier (e.q.,
comprising a plurality of degradable microcarriers) from the aqueous medium. In cerfain
embodiments, the agueous medium in the container of the cell isolation system includes an

off-target agent such as, for example, a cell other than the biclogical agent.

[(045] Advantageously, the present inveniors have determined that degradation of the
carrier described herein can release a captured {e.q., and isclated) biological agent into
agueous medium {e.g., 1o be stored or further cultured) without deleteriously affecting cell
function. Desirably, the fluoropolymer of the inner surface can prevent adhesion of materials
other than the biclogical agent (..., off-target agents), increasing the purity of a biological

agent isolated in the container.

[0046] Accordingly, another aspect of the disclosure is g method for cultivating a

biclogical agent, the method including providing a container as otherwise described herein

i



WO 2020/142453 PCT/US2019/068983

containing the biological agent, and mixing the biciogical agent and the carrier in a first
aqueous medium contained in the container. The method further includes removing the first
aqueous medium from the container, adding a second aqueocus medium to the container,

and degrading the carrier.

(30477 in ceriain embodiments as otherwise described herein, the container contains a
biood sample (e.g., 2 whole blood sample) including the biological agent. For example, in
certain such embodiments, the container contains a blood sample and the biological agent is
a monocyte, In cerlain embodiments, the container further includes one or more off-target
agents. For example, in certain such embodiments, the container contains a sample {(e.g., a
whole blood sample) including the biological agent (e.g., a monocyte, a stemcell, a T cell,
an endothelial progenitor cell, or a natural killer celly and one or more off-target agents (8.g.,

a cell other than the biological agent).

[0048] in certain embodiments as otherwise described herein, the first aqueous medium
is a cell culture medium. in certain such embodiments, the biological agent is a cell, and the
biclogical agent is cultured in the container (i.e., the agent is grown, or expanded, in the first
aqueous mediumy}. Of course, one or more off-target agents comprising the agueous
medium (e.g., included in a whole blood sample contained in the container} may also expand
inn the first agueous medium. In certain embodiments as otherwise described herein, the
biclogical agent and carrier are mixed on a rocker. The mixing is performed for a period of
time sufficient to allow the biclogical agent-capturing moiety and the biological agent {0
associate. In certain embodiments as otherwise described herein, the biclogical agent is a
cell, and the mixing is performed for a period of time and at a temperature sufficient io

expand the biclogical agent. in cerfain embodiments, the mixing is performed on a rocker,

[0049] in certain embodiments as otherwise described herein, the carrier comprises a
plurality of degradable microcarriers, and removing the first aqueous medium comprises
sedimenting the carriers and decanting the first aqueous medium from the container. For
example, in certain such embodiments, removing the first aqueous medium comprises
sedimenting the microcarriers with a centrifuge and decanting the first agueocus medium from
the container. In cerfain embodiments as otherwise described herein, the first agueous
medium is removed from the container through a filter configured to retain the microcarriers.
For example, in certain such embodiments, the first aqueous medium is removed from the
container through a filler having a pore size smaller than the degradable microcarriers in an

undegraded state.

[6050] in cther embodiments, the carrier comprises a degradable coating disposed

adjacent the inner surface of the container, and removing the first agueous medium
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comprises decanting the first agueous medium from the container (i.e., without

sedimentation or filtration).

[3051] Of course, the person of ordinary skill in the art will appreciate that a minor

amount of the first aqueous medium can be retained in the container.

[8052] Following removal of the first aqueous medium, the container as otherwise
described herein can contain cells including, for example, the biological agent and optionally
one or more off-target agenis. Desirably, a majority of the celis remaining in the container
can comprise the biological agent attached 1o the degradabile carrier and optionally to the
inner surface of the container through the biclogical agent-capturing moiety. For example, in
certain embodiments as otherwise described herein, the biological agent is a cell, and at
least 80%, or at least 82.5%, or at least 85%, or at least 87.5%, or at legst 90%, or at least
92.5%, or at least 95%, or al least 87.5%, or at least 98%, or about $8.5%, or at least 99% of

the cells in the container after removing the first agueous medium are the biclogical agent.

[0053] In certain embodiments as othenwise described herein, degrading the carrier
comprises subiedting the carrier to a pH different than the pH of the first agueous medium.
For example, in certain embodiments as otherwise described herein, degrading the carrier
comprises subjedcting the carrier {o a pH below 6 or above 8. In cerlain such embodiments,
the second agueous medium added to the container has a pH below 6 or above 8. In other
such embodiments, the pH of the second aqueous medium is adjusted afier adding the
second aquecus medium o the container. In certain embodiments as stherwise described
herein, degrading the carrier comprises contacting the carrier with a hydrolysis catalyst (e.g.,
an amine catalyst). in certain such embodiments, the second aqueous medium added to the
container contains a hydrolysis catalyst. In other such embodiments, a hydrolysis catalyst is
added to the container after adding the second agueous medium. In certain embodiments,
the pH of the second aquesus medium enables, or even accelerates the hydrolysis reaction
catalyzed by the hydrolysis catalyst. In certain embodiments as otherwise described herein,
degrading the carrier comprises contacting the carrier with an enzyme, or an enzyme and a
chelating agent. In cerain such embodiments, the second aquecus medium added to the
container contains an enzyme. In other such embodiments, an enzyme is added to the
container after adding the second agueous medium. In cerain embodiments as otherwise
described herein, degrading the carrier comprises subjecting the carrier to an elevated
femperature {e.g., a temperature greater than 37 °C, or greater than 40 °C). In certain
embodiments as gtherwise described herein, degrading the carrier comprises irradiating the

carrier {e.g., with radiation having a wavelength of less than 450 nm, or less than 420 nm).
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[3054] Advantageously, the present inventors have determined that degrading (e.g.,
fragmenting, partially dissolving, or dissolving) the carrier can separate a caplured biological
agent from the carrier without deleteriously affecting the biological agent. In certain
embodiments as otherwise described herein, the method further comprises culturing the
biclogical agent in the second aguecus medium (i.e., including the degraded carrier). In
certain such embodiments, the second agueous medium is a cell culture medium. In certain
embodimentis as otherwise described herein, the method further comprises removing the
degraded carrier, for example by sedimenting the biological agent and removing the second
agueous medium, and adding a third agueous medium to the container. In certain such

embodiments, the third agueocus medium is a cell culture medium, or a cell storage medium.

[0055] Additional aspects of the disclosure are provided by the enumerated
embodiments listed below, which can be combined in any number and in any fashion that is

not technically or logically inconsistent.

Embodiment 1. A container (e.g., in the form of a bag) having an outer surface and an
inner surface, the inner surface comprising a flucrepolymer, and contained in the container,
a degradable carrier,

wherein the carrier comprises a plurality of biclogical agent-capturing moieties.

Embodiment 2. The container of embodiment 1, wherein the degradable carrier
comprises a plurality of degradable microcarriers, each microcarrier comprising a plurality of

biological agent-capturing moieties.

Embodiment 3. The container of embodiment 2, wherein the average diameter of the
microcarriers is within the range of about 0.5 ymto about 1080 um (e.g., about 5 um io

about 750 um, or about 10 um to about 500 um, or about 25 pm to about 300 um).

Embodiment 4. The container of embodiments 2 or 3, wherein the inner surface of the

container comprises a plurality of biclogical agent-capturing moieties.
Embodiment 5. The container of embodiment 1, wherein the degradable carrier
comprises a degradable coaling disposed adjacent to at least g portion {e.g., al leasta

majority) of the inner surface of the container.

Embodiment 8. The container of any of embodimenis 1-5, wherein the biclogical

agent-capturing moiety comprises one or more aplamers,
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Embodiment 7. The container of any of embodimenis 1-8, wherein the biclogical
agentis a cell.
Embodiment 8. The container of embodiment 7, wherein the cell is a blood cell or an

immune cell.

Embodiment 8. The container of embodiment 7, wherein the cell is a monooyle, a
stemn or progenitor cell {e.g., a mesenchymal stemcell), a T cell (.., a reguiatory T cell), an

endothelial progenitor cell, or a natural killer call.

Embodiment 10. The container of any of embodiments 1-8, wherein the degradable

carrier comprises a polymer.

Embodiment 11. The container of embodiment 10, wherein the degradable cartier

comprises a polysaccharide {(e.q., starch or polygalacturonic acid).
Embodiment 12. The container of embodiment 10, wherein the degradable carrier
comprises one or more polymers selected from poly(lactic-co-glycolic acid) (PLGA),

polviactic acid (PLA), and polycaprolacione.

Embaodiment 13. The container of any of embodimenis 10-12, wherein the polymeris

crosslinked (e.g., thicether cross-linked, Ca® cross-linked, or glycerol diether cross-linked).

Embodiment 14. The container of any of embodimenis 1-13, wherein the carvier is

degradable in water at a pH below 8, or al a pH above 8.

Embodiment 15. The container of any of embodimenis 1-13, wherein the carier is

degradable in water upon contact with a hydrolysis catalyst {(e.g., an amine catalyst).

Embodiment 16. The container of any of embodiments 1-13, wherein the carrier is

degradable in water upon contact with an enzyme, or an enzyme and a chelaling agent.

Embodiment 17, The container of embodiment 16, wherein the enzyme is an amylase

or & pectinase.
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Embodiment 18. The container of any of embodimenis 1-13, wherein the carier is
degradable in water upon exposure {o an elevated temperature {e.q., a temperature greater
than 37 °C, or greater than 40 °C).

Embodiment 19. The container of any of embodiments 1-13, wherein the carrier is
degradable in water upon irradiation {(e.g., with radiation having a wavelength of less than

480 nm, or less than 420 nmy).

Embodiment 20. The container of any of embodiments 1-18, wherein the fluoropolymer
is polytetraflucrcethyiene (PTFE), perflucroalkoxy (PFA), ethylene tetrafluoroethylene
(ETFE)}, polyvinylidene flucride (PVDF), polychiorotriftucrosthylene (PCTFE), sthylene
chiorotriffuorcethylene (ECTFE), fluorinated ethylene propylene (FEP}, ethylene fluorinated
ethylene propylene (EFEP), perfluoropolvether (PFPE), modified polytetrafluoroethylene
(TEM), polyvinyl fluoride (PVF), or any mixiure thereof,

Embodiment 21. The container of any of embodiments 1-19, wherein the fluoropolymer

is fluorinated ethylene propylene (FEP).

Embaodiment 22. The container of any of embodimenis 1-21, wherein the degradable
carrier is attached to the biclogical agent, the biclogical agent attached to the carrier through

the biclogical agent-capturing moiety.

Embodiment 23. The container of any of embodimenis 1-22, containing an agueous
medium.

Embodiment 24. The container of embodiment 23, containing an off-target agent.
Embodiment 25. The container of embodiment 24, wherein the offtarget agent is a cell

other than the biological agent.

Embodiment 26. The container of embodiment 24 or 25, wherein less than 20% (e.g.,
less than 15%, less than 10%, less than 5%, or less than 1%) of the off-target agent is
adhered to the carrier or the inner surface of the container.

Embodiment 27. A cell isolation system comprising the container of any of

embodimenis 23-25 and a rocker configured to mix the carrier and the aqueous medium.

18



WO 2020/142453 PCT/US2019/068983

Embodiment 28. A cell isolation system comprising the container of any of
embodiments 23-25 and a centrifuge configured {0 separate the carvier from the agueous

medium.

Embodiment 29. A cell isolation system comprising the container of any of
embodiments 23-25 and a filter in fluid communication with an cutlet of the container, the

filter configured to separate the carrier from the aqueous medium.

Embodiment 30. A method for cultivating a biological agent, comprising
providing a container according to any of embodiments 1-21, the container
containing the biclogical agent;
mixing the biclogical agent and the carrier in a first agqueous medium
contained in the container;
removing the first aguecus medium from the container,
adding a second agueous medium to the container; and

degrading the carrier.

Embaodiment 31. The method of embodiment 30, wherein the carrier comprises a
plurality of degradable microcarriers, and wherein removing the first agueous medium
comprises sedimenting the microcarriers with a centrifuge and decanting the first agueous

medium from the container.

Embodiment 32. The method of embodiment 38, wherein the carrier comprisas a
plurality of degradable microcarriers, and wherein the first agueous medium is removed from

the container through a filter configured {o retain the microcarriers.

Embodiment 33. The method of embodiment 30, wherein the cairier comprises a
degradable coating disposed adjacent the inner surface of the container, and wherein
removing the first aqueous medium comprises decanting the first aguecus medium from the

container.

Embodiment 34. The method of any of embodiments 30-34, wherein
the biclogical agent is a cell; and
at least 80% (a.q., atleast 85%, or at least 80%, or at least 85%, or at least
98%, or at least 99%;) of the cells in the container after removing the first

aqueous medium are the biclogical agent.
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Embodiment 35. The method of any of embodiments 30-34, wherein degrading the

carrier comprises subjecting the carrier io a pH below 6 or about 8.

Embodiment 36. The method of any of embodiments 3034, wherein degrading the

carrier comprises contacting the carrier with a hydrolysis catalyst {(e.g., an amine catalysi).

Embodiment 37. The method of any of embodiments 30-34, wherein degrading the

carrier comprises contacting the carrier with an enzyme and, optionally, a chelating agent.

Embodiment 38. The method of any of embodiments 30-34, wherein degrading the
carrier comprises exposing the carriers to an elevaled temperaiure {e.g., a temperature
greater than 37 °C, or greater than 40 °C).

Embodiment 39. The method of any of embodiments 30-34, wherein degrading the
carrier comprises irradiating the carriers {&.q., with radiation having a wavelength of less

than 450 nm, orless than 420 nm).

Embaodiment 40. The method of any of embodiments 3039, further comprising

removing the degraded carriers from the container.

Embaodiment 41. The container or method of any of claims 1-40, wherein the container

is in the form of a bag.
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[30586] The particulars shown herein are by way of example and for purposes of
Hustrative discussion of the preferred embodiments of the present invention only and are
presented in the cause of providing what is believed 1o be the most useful and readily
understood description of the principles and conceptual aspects of various embodiments of
the invention. In this regard, no attempt is made to show structural details of the invention in
more detall than is necessary for the fundamental understanding of the invention, the
description taken with the drawings and/or examples making apparent 1o those skilled in the
art how the several forms of the invention may be embodied in practice. Thus, before the
disclosed processes and devices are described, it is 10 be understood that the aspects
described herein are not limited to specific embodiments, apparati, or configurations, and as
such can, of course, vary. it is also to be undersiood that the terminclogy used herein is for
the purpose of describing particular aspects only and, uniess specifically defined herein, is

not intended o be limiting.

[0057] The terms “a,” “an,” “the” and similar referents used in the context of describing
the 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. Recitation of ranges of values herein is merely infended to serve as a shorthand
method of referring individually 1o each separate value falling within the range. Unless
otherwise indicated herein, each individual value is incorporated into the specification as if it
were individually recited herein. Ranges can be expressed herein as from “about” one
particular value, and/or to “about” ancther particular value. When such a range is
expressed, another aspect includes from the one particular value and/or 1o the other
particular value. Similarly, when values are expressed as approximations, by use of the
antecedent “about,” it will be understood that the particular value forms another aspect. |
will be further understood that the endpoints of each of the ranges are significant both in

relation 1o the other endpoint, and independently of the other endpoint.

[6058] All methods described herein can be performed in any suitable order of steps
unless otherwise indicated herein or otherwise clearly contradicted by contexd. The use of
any and all examples, or exemplary language (e.g., “such as”) provided herein is intended
merely to belter iluminate the invention and does not pose a limitation on the scope of the
invention otherwise claimed. No language in the specification should be construed as

indicating any non-claimed element essential {0 the practice of the invention.

[8059] Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an inclusive
sense as opposed 1o an exclusive or exhaustive sense; that is 1o say, in the sense of

“including, but not limited t0”. Words using the singular or plural number also include the
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plural and singular number, respectively. Additionally, the words “herein,” “above,” and
“below” and words of similar import, when used in this application, shall refer to this

application as a whole and not to any particular portions of the application.

(3080 As will be understood by one of grdinary skill in the art, each embodiment
disclosed herein can comprise, consist essentially of or consist of iis particular siated
element, step, ingredient or component. As used herein, the transition term *comprise” or
‘comprises” means includes, but is not imited to, and allows for the inclusion of unspecified
elements, steps, ingredients, or components, even in major amounts. The fransitional
phrase “"consisting of’ excludes any element, step, ingredient or component not specified.
The transition phrase “consisting essentially of” imits the scope of the embodiment to the
specified elemenis, steps, ingredients or components and to those that do not materially

affect the embodiment.

[0051] Unless otherwise indicated, all numbers expressing quantities of ingredients,
properties such as molecular weight, reaction conditions, and so forth used in the
specification and claims are 1o be understood as being modified in all instances by the term
“about.” Accordingly, uniess indicated o the contrary, the numerical parameters set forth in
the specification and atiached claims are approximations that may vary depending upon the
desired propertiss sought to be obtained by the present invention. At the very least, and not
as an attempt to limit the application of the doctrine of equivalents {o the scope of the claims,
each numerical parameter should at least be construed in light of the number of reported
significant digits and by applving ordinary rounding techniques. When further clanity is
required, the term “aboul” has the meaning reasonably ascribed 10 it by a person skilied in
the art when used in conjunction with a stated numerical value or range, i.e. denoting
somewhat more or somewhat less than the stated value or range, with a precision that is

typical in the arl.

[6082] Notwithstanding that the numerical ranges and parameters setling forth the broad
scope of the invention are approximations, the numerical values set forth in the specific
examples are reporied as precisely as possible. Any numerical value, however, inherently
contains certain errors necessarily resulting from the standard deviation found in their

respective testing measurements.

[6083] Groupings of allernative elements or embaodiments of the invention disclosed
herein are not {0 be construed as limitations. Each group member may be referred to and
claimed individually or in any combination with other members of the group or other
elements found herein. it is anticipated that one or more members of g group may be

included in, or deleted from, a group for reasons of convenience and/or patentability. When
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any such inclusion or deletion occurs, the specification is deemed to contain the group as
modified thus fulfiliing the written description of all Markush groups used in the appended

claims.

[(064] Some embodiments of this invention are described herein, including the best
mode known to the inventors for carrying oul the invention. Of course, variations on these
described embodiments will become apparent to those of ardinary skill in the art upon
reading the foregoing description. The invenior expects skilled artisans to employ such
variations as appropriate, and the inveniors intend for the invention 1o be practiced otherwise
than specifically described herein. Accordingly, this invention includes all modifications and
equivalents of the subject matier recited in the claims appended hereto as permitted by
applicable law. Moreover, any combination of the above-described elements in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein or

otherwise clearly contradicted by context.

[0085] Numerous references have been made to patents and printed publications
throughout this specification. Each of the cited references and printed publications are

individually incorporated herein by reference in their entivety.

[0056] Furthermore, it is t0 be understood that the embodiments of the invention
disclosed herein are illustrative of the principles of the present invention. Other
maodifications that may be emploved are within the scope of the invention. Thus, by way of
example, but not of limitation, alternative configurations of the present invention may be
utiized in accordance with the teachings herein. Accordingly, the present invention is not

limited to that precisely as shown and described.
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What is claimed is:

1. A container (e.g., in the form of a bag) having an ouler surface and an inner surface,
the inner surface comprising a fluoropolymer, and contained in the container, a degradable
carrier;

wherein the carrier comprises a plurality of biclogical agent-capturing moieties,

2. The container of claim 1, wherein the degradable carrier comprises a plurality of
degradable microcarriers having an average diameter in the range of about .5 pum to about

1800 um, sach microcarrier comprising a plurality of biclogical agent-capluring moieties.

2. The container of claim 2, wherein the inner surface of the conlainer comprises a

plurality of biological ageni-capturing moieties,

4, The container of claim 1, wherein the degradable carrier comprises a degradabie

coating disposed adjacent o at least a majority of the inner surface of the container.

5 The container of claim 1, wherein the biclogical agent-capluring moiety comprises

one or more aptamers.

g, The container of claim 1, wherein the biclogical agent is a cell.
7. The container of claim 1, wherein the cell is a blood cell or an immune cell, e.g., a
monocyte, a stem or progenitor cell {e.¢., a mesenchymal stemcell}, a T cell {(e.g., a

regulatory T cell), an endothelial progenitor cell, or a natural killer cell.

8. The container of claim 1, wherein the degradabile carrier comprises a polysaccharide

{e.g., starch or polygalacturonic acid).
9. The container of claim 1, wherein the degradabile carrier comprises one or more
polymers selected from poly(lactic-co-ghycolic acid) (PLGA}, polvlactic acid (PLA), and

polycaprolacione.

10. The container of claim 1, wherein the carrier is degradable in water at a pH below 8,

or at a pH above 8.
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11. The container of claim 1, wherein the carrier is degradable in water upon contact with

a hydrolysis catalyst (e.g., an amine catalyst).

12. The container of claim 1, wherein the carrier is degradable in water upon contact with

an enzyme, or an enzyme and a chelating agent.

13. The container of claim 1, wherein the carrier is degradable in water upon exposure to

a temperature greater than 40 °C.

14. The container of claim 1, wherein the carrier is degradable in water upon irradiation

{e.g., with radiation having a wavelength of less than 450 nm, or less than 420 nmj}.

15. The container of claim 1, wherein the fluoropolymer is polytetraflucroethylene
(PTEE), perfluorcalkoxy (PFA), ethyiene tetrafluoroethylene (ETFE), polyvinylidene fluoride
(PVDF), polychiorotrifluorcethylene (PCTFE), ethylene chiorotrifiuoroethylene (ECTFE),
fluorinated ethviene propylene (FEP), ethylene fluorinated ethylene propyiene (EFEP),
perfluoropolyether (PFPE), modified polytetrafluoroethyiene (TEM), polyvinyt fluoride (PVF),

or any midure thereof.

16. The container of claim 1, wherein the degradabile carrier is gttached {0 a biclogical
agent, the biclogical agent attached 1o the carrier through the biclogical agent-capturing

moiety.

17. The container of claim 1, containing an offtarget agent, e.¢., a cell other than the
biclogical agent, wherein less than 20% of the off-farget agent is adhered to the carvier or

the inner surface of the container.

18. A celf isolation system comprising the container of claim 1 containing an agueous
medium, and one or more of g rocker configured {o mix the carrier and the aqueous medium,
a centrifuge configured {0 separate the carrier from the agueous medium, and a filter in fluid
communication with an outlet of the container, the filler configured to separate the carrier

from the aqueous medium.
18. A method for cultivating a bioclogical agent, comprising

providing a container according to claim 1, the container containing the

biclogical agent,;
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mixing the biological agent and the carrier in a first aqueous medium
contained in the container;

removing the first agueous medium from the container,

adding a second agueous medium {o the container; and

degrading the carrier.

20. The method of claim 19, wherein the carrier comprises a plurality of degradable
microcarriers, and wherein removing the first aguecus medium comprises sedimenting the
microcarriers with a centrifuge and decanting the first aqueous medium from the container;
or removing the first agueous medium from the container through a filer configured to retain
the microcarriers.

21. The method of claim 19, wherein the carrier comprises a degradable coating
disposed adjacent the inner surface of the container, and wherein removing the first aqueous

medium comprises decanting the first agueous medium from the container,

22. The method of claim 19, wherein
the biclogical agent is a cell; and
at least 80% of the celis in the container after removing the first agueous

medium are the biclogical agent.

23. The method of claim 19, wherein degrading the carrier comprises subjecting the
carrier to a pH below 6 or about 8; contacting the carrier with a hydrolysis catalyst (g.g., an
amine catalyst); degrading the carrier comprises contacting the carrier with an enzyme and,
optionally, a chelaling agent; exposing the carriers 10 an elevated temperature (e.g., a
temperature greater than 37 °C, or greater than 40 °C); or irradialing the carviers {e.g., with

radiation having a wavelength of less than 450 nm, or less than 420 nm).
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