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CLAIMS 

 

1. An incubator comprising: 

 an enclosure having an internal chamber configured to support a cell culture plate 

comprising a plurality of wells, and at least one passage configured for gas entry;  

a temperature controller configured to  

 

maintain a temperature of the internal chamber within a desired range;  

a first heating/cooling device engaged directly or indirectly with the enclosure, the first 

heating/cooling device controlled by the temperature controller;  

an access structure positioned at the top of the internal chamber, the access structure 

comprising a plurality of openings configured to allow access to the wells of the cell culture 

plate; and 

 a sealing element comprising a first plurality of openings corresponding to at least a 

subset of the plurality of openings in the access structure, 

wherein the access structure comprises a printed circuit board (PCB),  

the sealing element comprises a substantially flat surface that directly interfaces with a 

surface of the access structure, and 

wherein the sealing element is movable between a closed position, a first open position, 

and a second open position, and wherein: 

when the sealing element is in the closed position, each of the plurality of the openings in 

the access structure is occluded; 

when the sealing element is in the first open position, the first plurality of openings in the 

sealing element are in register with a first subset of the plurality of opening in the access 

structure and all other openings of the plurality of openings in the access structure are occluded; 

and 

when the sealing element is in the second open position, the first plurality of openings in 

the sealing element are in register with a second subset of openings in the access structure and all 

other openings of the plurality of openings in the access structure are occluded. 

2. The incubator of claim 1, wherein all points on the substantially flat surface of the sealing 

element lie within a space defined by two ideal planes that are parallel to one another and 

separated by a distance of 0.2 mm. 

3. The incubator of claim 1 or claim 2, wherein the sealing element has a thickness of at 

least 1.5 mm. 

4. The incubator of any one of claims 1-3, wherein the sealing element comprises steel. 

5. The incubator of any one of claims 1-4, wherein the sealing element is configured to form 

a seal with the plurality of openings in the access structure that allows the enclosure to maintain 

a positive pressure in the internal chamber when gas from a pressurized gas source flows through 

the passage and into the internal chamber. 

6. The incubator of any one of claims 1-5, wherein the PCB of the access structure 

comprises resistive heating elements. 

7. The incubator of claim 6, wherein the resistive heating elements are positioned internally 

to the PCB as part of a multi-layer construction of the PCB. 
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8. The incubator of any one of claims 1-7, wherein the PCB of the access structure 

comprises one or more sensors. 

9. The incubator of claim 8, wherein each of the one or more sensors is selected from the 

group consisting of: a temperature sensor, a humidity sensor, an oxygen sensor, and a carbon 

dioxide sensor. 

10. The incubator of any one of claims 1-9, wherein the plurality of openings in the access 

structure are configured to be in register with the plurality of wells in the cell culture plate. 

11. The incubator of any one of claims 1-10, wherein each opening of the plurality of 

openings in the access structure has an area of 0.78 mm2 to 78 mm2.   

12. The incubator of any one of claims 1-11, wherein each opening of the plurality of 

openings in the sealing element has an area of 0.78 mm2 to 78 mm2.  

13.  The incubator of any one of claims 1-12, wherein the number of openings in the first 

plurality of openings of the sealing element is less than the number of openings in the access 

structure. 

14. The incubator of claim 13, wherein the number of openings in the first plurality of 

openings of the sealing element is one-half, one-third, or one-fourth the number of openings in 

the access structure. 

15. The incubator of any one of claims 1-14, wherein the sealing element further comprises a 

second plurality of openings which is different from the first plurality of openings.  

16. The incubator of any one of claims 1-15, wherein the first subset of openings in the 

access structure and the second subset of openings in the access structure are non-overlapping 

subsets.   

17. A method for accessing an internal chamber of an incubator, wherein the incubator 

comprises an enclosure that contains the internal chamber and one or more openings, a support 

for positioning a cell culture plate within the internal chamber, an access structure having a 

plurality of openings, and a sealing element having a plurality of openings  configured to align 

with at least a first subset and a second subset of the plurality of openings in the access structure,  

wherein the sealing element is movable between a closed position, a first open position, 

and a second open position, and wherein: 

when the sealing element is in the closed position, each of the plurality of the openings in 

the access structure is occluded; 

when the sealing element is in the first open position, the plurality of openings in the 

sealing element are in register with the first subset of the plurality of openings in the access 

structure and all other openings of the plurality of openings in the access structure are occluded; 

and 

when the sealing element is in the second open position, the plurality of openings in the 

sealing element are in register with a second subset of the plurality of openings in the access 

structure and all other openings of the plurality of openings in the access structure are occluded; 

the method comprising: 

moving the sealing element to the first open position, thereby bringing the plurality of 

openings in the sealing element into register with the first subset of the plurality of openings in 

the access structure, the first plurality of openings in the sealing element and the first subset of 
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the plurality of openings in the access structure thereby providing a first plurality of passages 

from an exterior of the incubator to the internal chamber of the enclosure;  

advancing an import/export tip through one or more of the first plurality of passages 

between the exterior of the incubator and the internal chamber of the enclosure; and 

collecting or depositing a material within a well of a cell culture plate positioned within 

the internal chamber of the enclosure via the import/export tip. 

18. An incubator comprising: 

 an enclosure having an internal chamber configured to support a cell culture plate 

comprising a plurality of wells, and at least one passage configured for gas entry;  

a temperature controller configured to maintain a temperature of the internal chamber 

within a desired range;  

a first heating/cooling device engaged directly or indirectly with the enclosure, the first 

heating/cooling device controlled by the temperature controller;  

an access structure positioned at the top of the internal chamber, the access structure 

comprising a plurality of openings configured to allow access to the wells of the cell culture 

plate; and 

 a sealing element comprising a first plurality of openings corresponding to at least a 

subset of the plurality of openings in the access structure, 

wherein the sealing element comprises a substantially flat surface that directly interfaces 

with a surface of the access structure, and 

 

wherein the sealing element is movable between a closed position, a first open position, 

and a second open position, and wherein: 

when the sealing element is in the closed position, each of the plurality of the openings in 

the access structure is occluded; 

when the sealing element is in the first open position, the first plurality of openings in the 

sealing element are in register with a first subset of the plurality of openings in the access 

structure and all other openings of the plurality of openings in the access structure are occluded; 

and 

when the sealing element is in the second open position, the first plurality of openings in 

the sealing element are in register with a second subset of the plurality of openings in the access 

structure and all other openings of the plurality of openings in the access structure are occluded. 

19. The incubator of claim 18, wherein the access structure comprises a printed circuit board 

(PCB). 

20. The incubator of claim 19, wherein the PCB comprises a substantially flat surface that 

directly contacts the substantially flat surface of the sealing element. 

21. The incubator of claim 18, wherein the access structure is engaged with a printed circuit 

board (PCB). 

22. The incubator of claim 19, wherein the PCB of the access structure comprises resistive 

heating elements. 

23. The incubator of any one of claims 18-22, wherein the access structure is positioned on a 

base that comprises a bottom and four walls. 
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24. The incubator of claim 23, wherein one of the four walls has a height that is shorter than 

a height of the other three walls. 

25. The incubator of any one of claims 18-24, further comprising one or more layers of film 

removably adhered to the sealing element and configured to maintain an internal atmosphere 

within the enclosure. 

26. The incubator of any one of claims 18-25, further comprising: 

a support for the cell culture plate, the support configured to slideably move relative to 

the enclosure from a position within the enclosure to a position outside of the internal chamber of 

the enclosure; and 

an access door engaged with the support for the cell culture plate.  

 

 

 


