












































     
 

 

 

What is claimed is: 

 

1. A filter capsule that supports direct integrity testing of an internal filter element, 

comprising: 

a filter housing comprising an inlet port, an outlet port spaced from the inlet port, 5 

a housing volume between the inlet port and the outlet port and containing a filter 

element, a vent assembly, and an integrity test assembly, wherein said integrity test 

assembly comprises a valve for connection to integrity testing hardware, a body having 

a bore formed through at least a portion of its interior, the bore including a cam slot; a 

movable plunger positioned within the bore, the plunger having a shape corresponding 10 

to that of the bore, the movable plunger further comprising: 

an outer surface; 

a cam formed on the outer surface and contained within the cam slot; and an 

actuator to move the plunger within the bore between a closed position and an open 

position; one or more seals between the plunger and the body to form a liquid fluid tight 15 

seal between various portions of the plunger and the body; wherein the cam remains 

within the cam slot as the plunger moves between the closed position and the open 

position. 

 

2. The filter capsule of claim 1, wherein the vent assembly and integrity test 20 

assembly are aseptic. 

 

3. The filter capsule of claim 1, wherein a fluid passes from the inlet port to the 

outlet port through the filter element, and the integrity test assembly is located on an 

upstream side of the filter element. 25 

 

4. The filter capsule of claim 1, wherein the one or more seals are arranged along 

the outer surface of the plunger to form a liquid fluid tight seal between various portions 

of the plunger and the body. 

 30 
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5. The filter capsule of claim 1, wherein the one or more seals comprise a shut-off 

seal, an outside seal, and a sterility seal. 

 

6. The filter capsule of claim 5, wherein the outside seal and the sterility seal are 

arranged along the outer surface of the plunger such that the portion of body in contact 5 

with the outer seal never comes into contact with the sterility seal as the plunger moves 

between the closed position and the open position. 

 

7. The filter capsule of claim 1, wherein the outside seal and the sterility seal 

comprise a single seal. 10 

 

8. The filter capsule of claim 1, wherein the seals comprise O-rings. 

 

9. The filter capsule of claim 1, wherein the plunger further comprises a fluid 

channel in fluid communication with the passage of the filter capsule when the plunger 15 

is in the open position. 

 

10. The filter capsule of claim 1, wherein the body has a first section having a first 

inner diameter, a second section having a second inner diameter greater than the first 

inner diameter, and a transition section between the first and second sections having a 20 

tapering inner diameter along its length from the first section to the second section 

which is a progression of the difference in diameters between the first inner diameter 

and the second inner diameter. 

 

11. The filter capsule of claim 10, wherein the progression of the difference in 25 

diameters is a linear progression. 

 

12. The filter capsule of claim 1, further comprising an indicator strip on the integrity 

test assembly. 
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13. The filter capsule of claim 12, wherein the indicator strip is located on the 

plunger. 

 

14. The filter capsule of claim 1, further comprising a first handle protecting the 

integrity test assembly from accidental contact, and a second handle protecting the vent 5 

assembly from accidental contact. 

 

15. The filter capsule of claim 1, further comprising feet. 

 

16. A system for integrity testing a single-use filtration assembly, comprising: 10 

an integrity testing device; 

a source of a fluid to be processed; 

a holding container; and 

a filtration device, said filtration device comprising an inlet port in fluid 

communication with said source of fluid to be processed, an outlet port in fluid 15 

communication with said holding container, a filter element, an aseptic vent assembly, 

and an aseptic integrity test assembly, said integrity test assembly comprising: 

a body having a bore formed through at least a portion of its interior; 

a plunger contained within the bore, the plunger having a shape 

corresponding to that of the bore; 20 

an actuator to move said plunger between a closed position and an open 

position; 

a shut-off seal, an outside seal, and a sterility seal; 

 wherein said integrity testing device is attached to said integrity test assembly to 

facilitate integrity testing of said filter element. 25 

 

17. A method of performing an integrity test of a filter element through a port of a 

filter capsule, comprising: 

 attaching a gas line to an integrity test assembly on a filter capsule, said integrity 

test assembly comprising a port and a valve providing fluid communication to an interior 30 

of the filter capsule; 

25



 

actuating the integrity test assembly to an open position; 

pressurizing the filter capsule using the gas line; 

measuring a resulting pressure change; and 

determining whether the measured pressure change indicates that a filter within 

the filter capsule has been compromised, wherein said resulting pressure change is 5 

measured upstream of the filter element. 

18. The method of claim 17, further comprising:

actuating the integrity test assembly to a closed position;

after actuating the integrity test assembly to a closed position, using the filter10 

capsule to filter a product; 

after using the filter capsule to filter a product: 

actuating the integrity test assembly to the open position; 

pressurizing the filter capsule using the gas line; 

measuring a second resulting pressure change; and 15 

determining whether the second measured pressure change indicates that 

the filter within the filter capsule has been compromised after using the filter 

capsule to filter a product; 

wherein the integrity test assembly remains aseptic after each actuation. 

20 
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