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CLAIMS 

1.  An apparatus for depleting at least one of red blood cells, granulocytes, or platelets 

from a sample comprising blood, bone marrow, or stromal vascular fraction cells separated 

from adipose tissue, the apparatus comprising: 

a. a centrifuge having an axis of rotation: 

b. a rigid cartridge comprising: 

i. a rigid internal chamber having a radius generally inversely proportional to 

the distance from said axis of rotation when said cartridge is being centrifuged in said 

centrifuge, an inlet, and an exit port; 

ii. a valve system comprising at least one valve; 

iii. a first rigid storage compartment closer to said axis of rotation when said 

cartridge is being centrifuged in said centrifuge than said exit port; and 

iv. a second rigid storage compartment closer to said axis of rotation when 

said cartridge is being centrifuged in said centrifuge than said exit port; and 

c. a control module. 

2.  The apparatus according to claim 1 wherein at least a portion of said valve system is 

farther from said axis of rotation when said cartridge is being centrifuged in said centrifuge 

than said first and second storage compartments. 

3.  The apparatus according to claim 1 further comprising a cam in operable relation to 

said at least one valve. 



28 
 

4.  An apparatus for depleting at least one of red blood cells, granulocytes, or platelets 

from a sample comprising blood, bone marrow, or stromal vascular fraction cells separated 

from adipose tissue, the apparatus comprising: 

a. a rigid container comprising: 

i. an outer shell; 

ii. a funnel shaped rigid chamber comprising an output opening located at a 

small end of said rigid chamber and an input opening located at a large end of said 

rigid chamber; 

iii. at least two rigid compartments initially fluidly isolated from said rigid 

chamber; 

iv. a valve fluidly connected to said output opening and located between said 

rigid chamber and said at least two rigid compartments, said valve having a first 

configuration wherein a fluid connection does not exist between said rigid chamber 

and either rigid compartment, and a second configuration wherein a fluid connection 

exists only between said rigid chamber and either rigid compartment; and 

b. a control module. 

5.  The apparatus of claim 4 wherein each of said compartments comprise a compartment 

inlet, and wherein said compartment inlets are closer to an axis of rotation than said output 

opening. 

6.  The apparatus of claim 4 further comprising an optical sensor. 

7.  The apparatus of claim 6 further comprising a gravitational sensor, and a battery. 
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8.  The apparatus of claim 6 wherein said optical sensor is located in said control module. 

9.  The apparatus of claim 6 further comprising a valve control means for determining 

whether said valve is in said first, second, or third configuration. 

10.  The apparatus of claim 9 wherein said optical sensor is operably connected to said 

valve control means. 

11.  The apparatus of claim 4 further comprising a centrifuge configured to accept said 

rigid container and to generate a centrifugal force. 

12.  The apparatus of claim 4 further comprising a first and a second sensor operatively 

coupled to a valve controller, said sensors and valve controller configured to collect a 

predetermined final volume of liquid in said second rigid compartment. 

13.  The apparatus of claim 12 wherein said control module is configured to measure a 

first quantity of time elapsed between the measurement of a predetermined reading by said 

first sensor and by said second sensor, and to actuate said valve controller at a time 

calculated, based on said a first quantity of time elapsed, to collect said predetermined final 

volume of liquid in said second rigid compartment. 

14.  The apparatus of claim 12 comprising a third sensor, and wherein said control module 

is configured to: 

a. measure a first quantity of time elapsed between the measurement of a 

predetermined reading by said first sensor and by said second sensor; 

b. measure a second quantity of time elapsed between the measurement of a 

predetermined reading by said second sensor and by said third sensor; and 
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c. to actuate said valve controller at a time calculated, based on said first and second 

quantities of time, to collect said predetermined final volume of liquid in said second rigid 

compartment. 

15.  An apparatus for isolating a substantially pure solution of at least one cell type from a 

sample comprising biological fluid, the apparatus comprising: 

a. a control module comprising: 

i. a valve control means; 

ii. a gravitational sensor; 

iii. an optical sensor; and 

iv. a battery; 

a. a rigid cartridge removably connected to said control module, said 

rigid cartridge comprising: 

i. a rigid outer shell; 

ii. a generally funnel shaped rigid chamber having a small end 

comprising an output opening and a large end comprising an input 

opening; 

iii. a first and second rigid storage compartment initially not in 

fluid communication with said output opening; 

iv. a first valve in communication with said output opening and said 

first rigid storage compartment, wherein said first valve has a closed 

configuration and an open configuration; and 
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v. a second valve in communication with said output opening and said 

second rigid storage compartment, wherein said second valve has a closed 

configuration and an open configuration. 

16.  The apparatus of claim 15 wherein said valve control means comprises a cam. 

17.  The apparatus of claim 15 wherein at least one of said instances of communication is 

via a flexible conduit. 
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