WO 2021/119600 PCT/US2020/064887

Claims

1. A bioreactor filtration system, comprising:

a hollow fiber filter module comprising a filter within a filter housing, the filter housing
comprising a first end, a second end, and at least one permeate port, the hollow fiber filter
module defining a feed/retentate channel and a permeate channel separated from the
feed/retentate channel by the filter;

first and second culture vessels attached to each of the first and second ends of the hollow
fiber filter module, respectively, wherein each culture vessel comprises an outer portion, an
inner flexible vessel disposed within the outer portion, said inner flexible vessel configured
to change in volume in response to a change in pressure in the outer portion, an outer port
fluidly connected to the outer portion, and an inner port fluidly connected to the inner
flexible vessel and fluidly isolated from the outer portion, wherein the feed/retentate channel
is in fluid communication with each inner port;

a pressure source in fluid communication with each of the outer portions of the culture
vessels; and

first and second valves interposed between the pressure source and the first and second
outer portions respectively.

2. The system of claim 1, wherein the first and second culture vessels are disposed on first and
second scales, respectively.

3. The system of any of claims 1-2, wherein the system is gamma sterilizable.

4. The system of any of claims 1-3, wherein the hollow fiber filter module is single-use.

5. The system of any of claims 1-4, wherein one or both of the inner flexible vessels are single-
use.

6. The system of any of claims 1-5, wherein the system is multi-use.

7. The system of any of claims 1-6, wherein the hollow fiber filter module is replaceable.

8. The system of any of claims 1-7, wherein the system further comprises a cabinet in which the
hollow fiber filter module, the first and second culture vessels, and the pressure source are
installed.

9. The system of any of claims 1-8, wherein the system further comprises a controller coupled
to the pressure source.

10. The system of claim 9, wherein the controller is coupled to a user interface.
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A filtration system, comprising:

a hollow fiber filter module comprising a filter within a filter housing, the filter housing
comprising a first end, a second end, and at least one permeate port, the hollow fiber filter
module defining a feed/retentate channel and a permeate channel separated from the
feed/retentate channel by the filter;

first and second fluid vessels attached to each of the first and second ends of the hollow
fiber filter module, respectively, wherein each fluid vessel comprises an outer portion, an
inner flexible vessel disposed within the outer portion and fluidly isolated from the outer
portion, said inner flexible vessel configured to translate a change in pressure in the outer
portion to a retentate contained therein, an inner port fluidly connected to the inner flexible
vessel and configured to provide a flow therefrom in response to the change in pressure,
wherein the feed/retentate channel is in fluid communication with each inner port; and
a pressure source in fluid communication with each of the outer portions of the culture
vessels, the pressure source configured to effect the change in pressure.

The system of claim 11, further comprising a first fluid source coupled to the first fluid

vessel, a second fluid source coupled to the second fluid vessel, or both.

. The system of claim 12, wherein the first fluid source, the second fluid source, or both,

comprises a bioreactor.
A method of filtering bioreactor fluid, comprising:
alternating the flow of a fluid through a feed/retentate channel of a hollow fiber filter

module between first and second culture vessels using a pressure source,

wherein each culture vessel comprises an outer portion, an inner flexible vessel
disposed within the outer portion, said inner flexible vessel configured to change in volume
in response to a change in pressure in the outer portion, an outer port fluidly connected to the
outer portion, and an inner port fluidly connected to the inner flexible vessel and fluidly
isolated from the outer portion, wherein the feed/retentate channel is in fluid communication
with each inner port,

wherein fluid flows through the hollow fiber filter module from a first inner
flexible vessel to a second inner flexible vessel when pressure is introduced into a first outer

portion surrounding the first inner flexible vessel, and
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wherein the system alternates when pressure is introduced into a second outer
portion surrounding the second inner flexible vessel.
The method of claim 14, wherein a resulting permeate is removed from the system.
The method of claim 15, wherein the pressure system comprises positive pressure or vacuum.
The method any of claims 14-16, wherein the rate of flow is determined by monitoring a
change in weight of at least one of the first and second culture vessels over time.
The method of any of claims 14-17, wherein the fluid is introduced into the system using
batch or continuous processing.
The method of any of claims 14-18, wherein a permeate volume is determined by monitoring
a change in a combined weight of the first and second culture vessels over time.
A method of filtering a bioreactor fluid, comprising:
creating a pressure differential between first and second vessels, wherein the pressure
differential causes a responsive flow between third and fourth vessels,
wherein the third vessel is disposed within and fluidly isolated from the first vessel,
wherein the fourth vessel is disposed within and fluidly isolated from the second vessel, and
wherein a hollow fiber filtration module is fluidly connected between the third vessel and the
fourth vessel.
The method of claim 21, further comprising alternating the pressure differential between the

first and second vessels.
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