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CLAIMS 

	

1 	 1. 	A microfluidic device for multiple single-cell capturing and 

	

2 	processing, the microfluidic device comprising: 

	

3 	 a plurality of capture configurations coupled in series, wherein ch respective 

	

4 	capture configuration is configured to capture a single cell; and 

	

5 	 a plurality of multi-chamber reaction configurations, whe in each respective 

	

6 	multi-chamber reaction configuration is coupled with a respective ca re configuration from 

	

7 	the plurality of capture configurations and is configured for single ell processing. 

	

1 	 2. 	The microfluidic device of claim 1, w rein each respective capture 

	

2 	configuration comprises one or more a physical barriers s' ed to hold only a single cell. 

	

1 	 3. 	The microfluidic device of cl 	1, wherein each respective capture 

	

2 	configuration comprises: 

	

3 	 one or more bypass ch els coupled with an input channel and an 

	

4 	output channel; 

	

5 	 a drain coupled th the input channel and the output channel; and 

	

6 	 a capture nes ituated proximal to a junction of the input channel and 

	

7 	the one or more bypass c nnels and coupled with the drain, wherein the capture nest 

	

8 	is configured to captu a single cell from a plurality of cells such that a remaining 

	

9 	plurality of cells is iverted into at least one of the one or more bypass channels when 

	

10 	the single cell i captured in the capture nest. 

	

1 
	

4. 	The microfluidic device of claim 3, wherein the one or more bypass 

	

2 	channels corn se a first bypass channel and a second bypass channel. 

	

1 
	

5. 	The microfluidic device of claim 4, wherein the first bypass channel 

	

2 	and th= second bypass channel are symmetrically configured. 

	

1 	 6. 	The microfluidic device of claim 4, wherein the symmetrically 

configured first bypass channel and second bypass channel comprise a first wing 

configuration and a second wing configuration. 
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1 	 7. 	The microfluidic device of claim 3, wherein at least the input cha' el 

2 	or the output channel is further configured as a focusing channel. 

1 	 8. 	The microfluidic device of claim 7, wherein the focusing annel 

2 	comprises a narrowing channel in at least a horizontal direction or a vertical • motion. 

1 	 9. 	The microfluidic device of claim 3, wherein the p rality of multi- 

2 	chamber reaction configurations are further configured for thermal c ling while one or more 

3 	valves of a respective multi-chamber reaction configuration is ac aced. 

1 	 10. 	The microfluidic device of claim 3, fu r er comprising: 

2 	 one or more imaging features, wherein eac respective imaging feature allows 

3 	for imaging of captured single cells at a respective cap re nest site. 

1 	 11. 	The microfluidic device of laim 3, further comprising: 

2 	 a plurality of harvest wells, whe in each respective harvest well is coupled 

3 	with a respective multi-chamber reaction c • figuration and configured to deliver reaction 

4 	products for further analysis. 

1 	 12. 	The microfl 'clic device of claim 3, further comprising: 

2 	 a genomic analy 's configuration coupled with each respective multi-chamber 

3 	reaction configuration to fit 4 cr analyze the reaction products from each respective multi- 

4 	chamber reaction configu Lion. 

1 	 13. 	The microfluidic device of claim 1, wherein each respective capture 

2 	configuration corises a capture chamber configured to capture a single cell from a limiting 

3 	dilution. 

1 	 14. 	The microfluidic device of claim 1, wherein each capture chamber 

2 confi red to capture a single cell utilizing a stochastic capture process. 

1 	 15. 	The microfluidic device of claim 1, wherein each respective capture 

configuration comprises: 

a capture compartment; and 
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4 	 a binding partner covering a discrete region of the capture compartment, 

5 	where the discrete portion is sized so that only a single cell binds to the discrete region. 

1 	 16. 	The microfluidic device of claim 1, further comprising: 

2 	 one or more capture supports, wherein each capture support co •rises a 

3 	binding partner distributed over at least a portion of the capture support. 

1 	 17. 	The microfluidic device of claim 16, wherein th- one or more capture 

2 	supports comprise one or more bead structures. 

	

1 
	

18. 	The microfluidic device of claim 17, fu er comprising: 

	

2 
	

a capture feature configured to capture the o or more capture support. 

	

1 	 19. 	A microfluidic device configu 	for multiple single-cell capturing and 

	

2 	processing, the microfluidic device comprising: 

	

3 	 a plurality of capture configurati• s coupled in series, each respective capture 

	

4 	configuration comprising: 

	

5 	 a plurality of bypa channels coupled with an input channel and an 

	

6 	output channel; 

	

7 	 a drain coup d with the input channel and the output channel; and 

	

8 	 a capture est situated proximal to a junction of the input channel and 

	

9 	the plurality of bypa channels and coupled with the drain, wherein the capture nest 

	

10 	is configured to c. iture an individual cell from a plurality of cells such that a 

	

11 	remaining plur ity of cells is diverted into at least one of the plurality of bypass 

	

12 	channels w, -n the individual cell is captured in the capture nest; and 

	

13 	 a lurality of multi-chamber reaction configurations, wherein each respective 

	

14 	multi-chamb- reaction configuration is coupled with a respective capture configuration from 

	

15 	the plurali of capture configurations and configured for single-cell processing. 

	

1 	 20. 	A method for multiple single-cell capturing and processing using 

	

2 	mi ofluidics, the method comprising: 

	

3 	 loading a plurality of cells into a microfluidic device; 

	

4 	 flowing the plurality of cells to a first capture configuration of the microfluidic 

device; 
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6 	 capturing a first single cell from the plurality of cells in the first capture 

	

7 	configuration;flowing a first remaining plurality of cells from the plurality of cells to a 

	

8 	second capture configuration of the microfluidic device;capturing a second single ce from 

	

9 	the first remaining plurality of cells in the second capture configuration; and 

	

10 	 performing multistage processing of at least the first captured s gle cell and 

	

11 	the second captured single cell to produce respective harvest products with spect to at least 

	

12 	the first captured single cell and the second captured single cell on the crofluidic device. 

1 	 21. 	The method of claim 20, wherein capturing least the first single cell 

2 	or the second single cell comprises: 

3 	 capturing at least the first single cell or the se *nd single cell utilizing one or 

4 	more a physical barriers sized to hold only a single cell. 

1 	 22. 	The method of claim 20, furth= comprising: 

2 	 flowing the first remaining plurah of cells from the plurality of cells through 

3 	one or more bypass channels of the first captur configuration to a flow channel coupled with 

4 	a second capture configuration coupled wit the first output channel of the first capture 

5 	configuration. 

1 	 23. 	The method f claim 20, further comprising: 

2 	 flowing a sccon emaining plurality of cells from the first remaining plurality 

3 	of cells through one or more econd bypass channels to an outlet of the second capture 

4 	configuration to a third c iture configuration through the second output channel. 

1 	 24. 	The method of claim 20, wherein the first capture configuration 

2 	comprises: 

3 	 one or more bypass channels coupled with a first input channel and a 

4 	firs output channel; 

5 	 a first drain coupled with the first input channel and the first output 

6 	channel; and 

7 	 a first capture nest coupled with the first drain and configured to 

capture an individual cell from the plurality of cells. 
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2 	includes: 

3 

4 

5 

6 

7 

a plurality of bypass channels coupled with a second input c' annel and 

a second output channel, wherein the second input channel is coupled w the first 

output channel of the first capture configuration; 

a second drain coupled with the second input chan' -1 and the second 

output channel; and 

25. 	The method of claim 24, wherein the second capture configuratio 
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1 

1 

2 

3 

4 

5 

6 

8 
	

a second capture nest coupled with a second rain configured to 

9 
	

capture an individual cell from the first remaining plural y of cells. 

1 
	

26. 	The method of claim 20, wherein pe orming the multistage processing 

2 	of at least the first captured single cell and the second c stured single cell to produce 

3 	respective harvest products with respect to at least th• first captured single cell and the 

4 	second captured single cell on the microfluidic de • ice comprises: 

5 
	

lysing, on the microfluidic device, each respective individually captured cell to 

6 	release the one or more constituents of eac espective cell. 

1 
	

27. 	The method of aim 26, wherein performing the multistage processing 

2 	of at least the first captured single 1 and the second captured single cell to produce 

3 	respective harvest products wit 	spcct to at least the first captured single cell and the 

4 	second captured single cell o the microfluidic device comprises: 

5 
	

flowing th- one or more constituents of each respective captured cell into a 

6 	respective multi-cham r reaction configuration of the microfluidic device for further 

7 	processing. 

8. 	The method of claim 27, wherein performing the multistage processing 

first captured single cell and the second captured single cell to produce 

respecti harvest products with respect to at least the first captured single cell and the 

captured single cell on the microfluidic device comprises: 

performing a thermal cycling procedure while flowing the one or more 

onstituents through one or more aspects of a respective multi-chamber reaction 

configuration of the microfluidic device. 

of at least 

seco 
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1 	 29. 	The method of claim 20, wherein performing the multistage proce mg 

2 	of at least the first captured single cell and the second captured single cell to produce 

3 	respective harvest products with respect to at least the first captured single cell and e 

4 	second captured single cell on the microfluidic device comprises: 

5 	 washing, in the microfluidic device, each respective captured ell with one or 

6 	more reagents. 

1 	 30. 	The method of claim 20, wherein performing e multistage processing 

2 	of at least the first captured single cell and the second captured si e cell to produce 

3 	respective harvest products with respect to at least the first cap red single cell and the 

4 	second captured single cell on the microfluidic device com ices: 

5 	 dosing, in the microfluidic device, each r= pective captured cell with one or 

6 	more reagents. 

1 
	

31. 	The method of claim 20, rther comprising: 

2 
	

imaging the respective captur cells within the microfluidic device. 

1 	 32. 	The method of el' m 27, wherein performing the multistage processing 

2 	of at least the first captured single ce and the second captured single cell to produce 

3 	respective harvest products with spect to at least the first captured single cell and the 

4 	second captured single cell on e microfluidic device comprises: 

5 	 performing preamplification process within the microfluidic device. 

1 
	

33. 	he method of claim 27, wherein performing the multistage processing 

2 	of at least the first •.ptured single cell and the second captured single cell to produce 

3 	respective hary t products with respect to at least the first captured single cell and the 

4 	second cap ed single cell on the microfluidic device comprises: 

5 	 performing a mRNA sequence process within the microfluidic device. 

1 	 34. 	The method of claim 27, wherein performing the multistage processing 

2 	at least the first captured single cell and the second captured single cell to produce 

respective harvest products with respect to at least the first captured single cell and the 

second captured single cell on the microfluidic device comprises: 
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1 

2 

3 	microfluidic device. 

harvesting the harvest products from a pl ral ty of harvest wells of the 

36. 	The method of claim 20, further co rising: 

37. 	The method of claim 36, 

processing the harvest produc 

rther comprising: 1 

2 
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5 	 performing at least a specific target amplification, a whole genome 

6 	amplification, a whole transcriptome amplification, a real-time PCR preparation, a copy 

7 	number variation, or a haplotyping within the microfluidic device. 

1 
	

35. 	The method of claim 20, wherein performing the multist 	processing 

2 
	

of at least the first captured single cell and the second captured single cell to roduce 

3 
	

respective harvest products with respect to at least the first captured single cell and the 

4 
	

second captured single cell on the microfluidic device comprises: 

5 
	

marking reaction products from the further processi associated with 

6 
	

respective captured cells for identification purposes. 

1 
	

38. 	The method of cl•.  m 20, wherein capturing at least the first single cell 

2 	or the second single cell comprises: 

3 	 capturing at least e first single 

4 	capture chamber configured is capture a single 

cell or the second single cell utilizing a 

cell from a limiting dilution. 

1 
	

39. 	T method of claim 20, wherein capturing at least the first single cell 

2 	or the second single c= I comprises: 

3 	 cap ring at least the first single cell or the second single cell utilizing a 

4 	stochastic cap e process. 

1 	 40. 	The method of claim 20, wherein capturing at least the first single cell 

2 	or the cond single cell comprises: 

3 	 capturing at least the first single cell or the second single cell utilizing: 

4 	 a capture compartment; and 
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5 	 a binding partner covering a discrete region of the capture 

6 	compartment, where the discrete portion is sized so that only a single cell binds • the 

7 	discrete region. 

1 	 41. 	The method of claim 20, wherein capturing at least the fi t single cell 

2 	or the second single cell comprises: 

3 	 capturing at least the first single cell or the second single 11 utilizing one or 

4 	more capture supports , wherein each capture support comprises a bin mg partner distributed 

5 	over at least a portion of the capture support. 

1 	 42. 	The method of claim 41, wherein the o or more capture supports 

2 	comprise one or more bead structures. 

	

1 
	

43. 	The method of claim 41, furth comprising: 

	

2 
	

a capture feature configured to cap re the capture support. 

	

1 	 44. 	A method for multiple mglc-cell capturing and processing using 

	

2 	microfluidics, the method comprising: 

	

3 	 loading a plurality of pa • ides or cells into a microfluidic device; 

	

4 	 flowing the plurality f cells into at least a first capture configuration of the 

	

5 	microfluidic device, wherein the irst capture configuration comprises: 

	

6 	 a first r urality of bypass channels coupled with a first input channel 

	

7 	and a first output c annel; 

	

8 	 irst drain coupled with the first input channel and the first output 

	

9 	channel; an 

	

10 	 a first capture nest coupled with the first drain and configured to 

	

11 	captur• an individual cell from the plurality of cells; 

	

12 	 capturing a first individual particle or cell from the plurality of cells at the first 

13 captur-. est; 

	

14 	 flowing a first remaining plurality of cells from the plurality of cells through at 

	

15 	- ast one of the first plurality of bypass channels to at least a second capture configuration 

	

16 	coupled with the first output channel of the first capture configuration; 
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17 	 flowing the first remaining plurality of cells into at least the second capture 

18 	configuration of the microfluidic device, wherein the second capture configuration incl i es: 

19 	 a second plurality of bypass channels coupled with a second ut 

20 	channel and a second output channel, wherein the second input channel i oupled 

21 	with the first output channel of the first capture configuration; 

22 	 a second drain coupled with the second input chann and the second 

23 	output channel; and 

24 	 a second capture nest coupled with a second • am configured to 

25 	capture an individual cell from the first remaining plurali.' of cells; and 

26 	 capturing a second particle or cell from the firs remaining plurality of cells at 

27 	the second capture nest; and 

28 	 flowing a second remaining plurality of Is from the first remaining plurality 

29 	of cells through at least one of the plurality of secon• bypass channels to a third capture 

30 	configuration through the second output channel. 

	

1 	 45. 	A method of preampl ication utilizing a microfluidic device 

	

2 	configured to capture and to process indi idual cells from a plurality of cells, the method 

	

3 	comprising: 

	

4 	 priming the microfl idic device utilizing one or more solutions; 

	

5 	 flowing the plur ity of cells through the microfluidic device such that 

	

6 	individual cells from the pl ality of cells are capture at individual capture sites of the 

	

7 	microfluidic device; 

	

8 	 lysing e plurality of captured individual cells at the individual capture sites 

	

9 	of the microfluidic vice; 

	

10 	 forming reverse transcription, within the microfluidic device, on the 

	

11 	plurality of dividual lysed cells to produce reverse transcription products associated with 

	

12 	each res r ctive individual cell; and 

	

13 	 performing preamplification, within the microfluidic device, on the respective 

	

14 	rc erse transcription products associated with each respectively lysed individual cell to 

	

15 	•roduce preamplification products associated with each individual capture cell. 
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1 	 46. 	The method of claim 45, further comprising: 

2 	 delivering the preamplification products associated with each individu 

3 	capture cell to a respective harvest inlet from a plurality of harvest inlets of the mi ofluidic 

4 	device. 

1 	 47. 	The method of claim 45, further comprising: 

2 
	

loading the one or more solutions into the microfluidic de ce. 

1 	 48. 	The method of claim 45, wherein the one or ore solutions includes at 

2 	least one or more reagents or one or more buffers. 

1 
	

49. 	The method of claim 45, further com rising: 

2 
	

loading the plurality of cells into the micro fluidic device. 

1 	 50. 	The method of claim 45, furt er comprising: 

2 

3 	device. 

imaging one or more of the cap ed individual cells on the microfluidic 

1 	 51. 	The method of cl. m 45, further comprising: 

2 	 loading at least one o ore lysis reagents, one or more reverse transcription 

3 	reagents, or one or more preampl cation reagents into the microfluidic device. 

1 	 52. 	The thod of claim 45, further comprising: 

2 	 removing ne or more protective layers of one or more harvesting inlets; and 

3 	 harves g the preamplification products from each respective harvest inlet 

4 	from the plurality harvest inlets of the microfluidic device. 

1 	 53. 	The method of claim 45, further comprising: 

2 	 staining the one or more individual capture cells on the microfluidic device. 

1 	 54. 	The method of claim 53, further comprising: 

2 

	

	 determining whether the one or more individual captured cells are alive or 

dead based on the staining. 
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1 	 55. 	The method of claim 50, further comprising: 

2 	 determining whether the one or more individual captured cells are aliv or 

3 	dead based on the imaging. 

56. 	The method of claim 45, wherein the microfluidic devi comprises: 

	

2 	 a plurality of capture configurations coupled in series, each espective capture 

	

3 	configuration comprising: 

	

4 	 a plurality of bypass channels coupled with a input channel and an 

	

5 	output channel; 

	

6 	 a drain coupled with the input channel d the output channel; and 

	

7 	 a capture nest situated proximal to a nction of the input channel and 

	

8 	the plurality of bypass channels and coupled wi the drain, wherein the capture nest 

	

9 	is configured to capture an individual cell fr 	the plurality of cells such that a 

	

10 	remaining plurality of cells is diverted into at least one of the plurality of bypass 

	

11 	channels when the individual cell is c. tured in the capture nest, wherein the capture 

	

12 	nest comprises one of the individu • capture sites; and 

	

13 	 a plurality of multi-cha er reaction configurations, wherein each respective 

	

14 	multi-chamber reaction configuratio • is coupled with a respective capture configuration from 

	

15 	the plurality of capture configura ons and configured for single-cell processing. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 	 57. A 

configured to capture an 

comprising: 

loa 	g one or more solutions into the microfluidic device; 

ming the microfluidic device utilizing the one or more solutions; 

loading the plurality of cells into the microfluidic device; 

flowing the plurality of cells through the microfluidic device such that 

indiv ual cells from the plurality of cells are capture at individual capture sites of the 

°fluidic device; 

imaging one or more of the captured individual cells on the microfluidic 

device; 

me 	od of preamplification utilizing a microfluidic device 

to process individual cells from a plurality of cells, the method 
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12 	 loading at least one or more lysis reagents, one or more reverse transcriptio 

13 	reagents, or one or more preamplification reagents into the microfluidic device; 

14 	 lysing the plurality of captured individual cells at the individual capt e sites 

15 	of the microfluidic device; 

16 	 performing reverse transcription, within the microfluidic device, on the 

17 	plurality of individual lysed cells to produce reverse transcription products =ssociated with 

18 	each respective individual cell; 

19 	 performing preamplification, within the microfluidic c evice, on the respective 

20 	reverse transcription products associated with each respectively 1 ed individual cell to 

21 	produce preamplification products associated with each indiv 5 ual capture cell; 

22 	 delivering the preamplification products ass elated with each individual 

23 	capture cell to a respective harvest inlet from a plurality f harvest inlets of the microfluidic 

24 	device; 

25 	 removing one or more protective 1. ycrs of one or more harvesting inlets; and 

26 	 harvesting the preamplificatio roducts from each respective harvest inlet 

27 	from the plurality of harvest inlets of the crofluidic device. 

	

1 	 58. 	A method of 	A sequencing utilizing a microfluidic device 

	

2 	configured to capture and to proce: individual cells from a plurality of cells, the method 

	

3 	comprising: 

	

4 	 priming the crofluidic device utilizing one or more solutions; 

	

5 	 flowing 	plurality of cells through the microfluidic device such that 

	

6 	individual cells from e plurality of cells are capture at individual capture sites of the 

	

7 	microfluidic devic 

	

8 	 sing the plurality of captured individual cells at the individual capture sites 

	

9 	of the mic 	idic device; 

	

10 	 performing reverse transcription, within the microfluidic device, on the 

	

11 	plu a .ty of individual lysed cells to produce reverse transcription products associated with 

	

12 	c. respective individual cell; and 

	

13 	 performing PCR, within the microfluidic device, on the respective reverse 

1 	transcription products associated with each respectively lysed individual cell to produce PCR 

	

15 	products associated with each individual capture cell. 
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1 	 59. 	The method of claim 58, further comprising: 

2 	 delivering the PCR products associated with each individual capture c- to a 

3 	respective harvest inlet from a plurality of harvest inlets of the microfluidic device 

1 	 60. 	The method of claim 58, further comprising: 

2 	 loading the one or more solutions into the microfluidic devi e. 

1 	 61. 	The method of claim 58, wherein the one or ms solutions includes at 

2 	least one or more reagents or one or more buffers. 

1 	 62. 	The method of claim 58, further compr ing: 

2 	 loading the plurality of cells into the micro i idic device; 

1 

2 

3 	device. 

63. 	The method of claim 58, furthe comprising: 

imaging one or more of the capture individual cells on the microfluidic 

1 	 64. 	The method of clai 58, further comprising: 

2 	 loading at least one or ire lysis reagents, one or more reverse transcription 

3 	reagents, or one or more PCR reage into the microfluidic device. 

1 	 65. 	The met od of claim 58, further comprising: 

2 	 removing on or more protective layers of one or more harvesting inlets; and 

3 	 harvestin the PCR products from each respective harvest inlet from the 

4 	plurality of harvest -ts of the microfluidic device. 

1 	 6 	The method of claim 58, further comprising: 

2 	 staining the one or more individual capture cells on the microfluidic device. 

1 	 67. 	The method of claim 66, further comprising: 

2 	 determining whether the one or more individual captured cells are alive or 

3 	d d based on the staining. 
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1 	 68. 	The method of claim 63, further comprising: 

2 	 determining whether the one or more individual captured cells are aliv or 

3 	dead based on the imaging. 

1 	 69. 	The method of claim 58, wherein the PCR products inc de amplified 

2 cDNA. 

1 	 70. 	The method of claim 58, further comprising: 

2 	 preparing one or more libraries utilizing the PCR pro cts associated with 

3 	each individual captured cell. 

1 	 71. 	The method of claim 70, wherein pre ring the one or more libraries 

2 	comprises: 

3 	 determining a cDNA concentration fro each respective harvest products 

4 	associated with each individual cell; and 

5 	 diluting each respective cDNA c. centration to within a pre-determined 

6 	concentration range. 

1 	 72. 	The method of cl• m 71, further comprising: 

2 	 preparing the dilated NA concentration for tagmentation to produce 

3 	tagmentation products. 

1 	 73. 	The 	thod of claim 72, further comprising: 

2 	 performin CR amplification on the tagmentation products to produce PCR 

3 	products. 

1 
	

74 	The method of claim 73, further comprising: 

2 	 ncrating one or more library pools from the PCR products. 

1 	 75. 	The method of claim 58, wherein the microfluidic device comprises: 

2 	 a plurality of capture configurations coupled in series, each respective capture 

3 	cofiguration comprising: 

4 	 a plurality of bypass channels coupled with an input channel and an 

output channel; 
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6 	 a drain coupled with the input channel and the output channel; and 

	

7 	 a capture nest situated proximal to a junction of the input channel nd 

	

8 	the plurality of bypass channels and coupled with the drain, wherein the capt e nest 

	

9 	is configured to capture an individual cell from the plurality of cells such t a 

	

10 	remaining plurality of cells is diverted into at least one of the plurality bypass 

	

11 	channels when the individual cell is captured in the capture nest, wh' ein the capture 

	

12 	nest comprises one of individual capture sites; and 

	

13 	 a plurality of multi-chamber reaction configurations, w erein each respective 

	

14 	multi-chamber reaction configuration is coupled with a respective ..pture configuration from 

	

15 	the plurality of capture configurations and configured for single ell processing. 

	

1 	 76. 	A method of mRNA sequencing utir ing a microfluidic device 

	

2 	configured to capture and to process individual cells fro a plurality of cells, the method 

	

3 	comprising: 

	

4 	 loading one or more solutions into e microfluidic device; 

	

5 	 priming the microfluidic device tilizing the one or more solutions; 

	

6 	 loading the plurality of cells ' ito the microfluidic device; 

	

7 	 flowing the plurality of c s through the microfluidic device such that 

	

8 	individual cells from the plurality of lls are capture at individual capture sites of the 

	

9 	microfluidic device; 

	

10 	 imaging one or ore of the captured individual cells on the microfluidic 

	

11 	device; 

	

12 	 loading at -ast one or more lysis reagents, one or more reverse transcription 

	

13 	reagents, or one or mo' PCR reagents into the microfluidic device; 

	

14 	 lysi the plurality of captured individual cells at the individual capture sites 

	

15 	of the microflui s c device; 

	

16 	 performing reverse transcription, within the microfluidic device, on the 

	

17 	plurality o.' individual lysed cells to produce reverse transcription products associated with 

	

18 	each respective individual cell; 

	

19 	 performing PCR, within the microfluidic device, on the respective reverse 

	

20 	t'inscription products associated with each respectively lysed individual cell to produce PCR 

	

21 	products associated with each individual capture cell; 
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22 	 delivering the PCR products associated with each individual capture cell to a 

23 	respective harvest inlet from a plurality of harvest inlets of the microfluidic device; 

24 	 removing one or more protective layers of one or more harvesting inle ; and 

25 	 harvesting the PCR products from each respective harvest inlet fro the 

26 	plurality of harvest inlets of the microfluidic device. 

	

1 	 77. 	A microfluidic controller configured for multiple s' le-cell processing 

	

2 	using a microfluidic device, the microfluidic controller comprising: 

	

3 	 a housing; 

	

4 	 a microfluidic device input and output module co igured to load and unload 

	

5 	the microfluidic device into the housing; 

	

6 	 a pressure module configured to couple wit i the microfluidic device to 

	

7 	provide controller pressure to the microfluidic device; 

	

8 	 a sealing module configured to provis one or more pressure seals to the 

	

9 	microfluidic device; and 

	

10 	 a thermal cycling module confi: red to thermal cycle the microfluidic device. 

	

1 	 78. 	The microfluidic c• troller of claim 77, further comprising: 

	

2 	 an imaging module co gured to image one or more aspects of the 

	

3 	microfluidic device. 

1 	 79. 	The mi ofluidic controller of claim 78, wherein the imaging module 

2 	comprises at least a micros spe or a camera configured to image one or more captured cells 

3 	in the microfluidic devi 

1 	 80. 	The microfluidic controller of claim 78, wherein the imaging module 

2 	comprises at lea a microscope or a camera configured to image one or more reaction 

3 	products in t microfluidic device. 

1 	 81. 	The microfluidic controller of claim 77, wherein the thermal cycling 

2 	mod e is configured to thermal cycle the microfluidic device while the pressure module 

3 	a ivates one or more valves within the microfluidic device. 
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1 	 82. 	The microfluidic controller of claim 77, further comprising: 

2 	 an input module configured to receive input from a user of the microflu.  o is 

3 	controller. 

1 	 83. 	The microfluidic controller of claim 77, further comprisi g: 

1 	 84. 	The microfluidic controller of claim 77, wher the pressure module 

2 	configured to couple with the microfluidic device to provide cons slier pressure to the 

3 	microfluidic device is configured to control pressure in the mi ofluidic device to flow a 

4 	plurality of cells through the microfluidic device and to cap are individual cells at individual 

5 	capture configurations within the microfluidic device. 

1 	 85. 	The microfluidic controller o claim 77, wherein the pressure module 

2 	configured to couple with the microfluidic devic o provide controller pressure to the 

3 	microfluidic device is configured to control pr• ssure in the microfluidic device to perform 

4 	multistage processing of multiple single ce s captured within the microfluidic device. 

1 	 86. 	The microfluidi controller of claim 77, wherein the thermal cycling 

2 	module configured to thermal cyc he microfluidic device is configured to perform the 

3 	multistage processing of multipl= single cells captured within the microfluidic device. 

1 	 87. 	The icrofluidic controller of claim 86, wherein the multistage 

2 	processing comprises pr mplification processing. 

1 	 88. 	The microfluidic controller of claim 86, wherein the multistage 

2 	processing comp ses mRNA sequence processing. 

1 	 89. 	The microfluidic controller of claim 77, wherein the pressure module 

2 	configur- to couple with the microfluidic device to provide controller pressure to the 

3 	micro i idic device is configured to control pressure in the microfluidic device to prime the 

4 	mi ofluidic device. 
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1 	 90. 	The microfluidic controller of claim 89, wherein the pressure mod 

2 	configured to couple with the microfluidic device to provide controller pressure to the 

3 	microfluidic device is configured to control pressure in the microfluidic device to I d a 

4 	plurality of cells into the microfluidic device and to capture multiple individual lls from the 

5 	plurality of cells in the microfluidic device. 

1 	 91. 	The microfluidic controller of claim 90, wherein least the pressure 

2 	module or the thermal cycling module is configured to facilitate top-orm at least lysis, 

3 	reverse transcription, PCR, or harvesting on the microfluidic devi 

	

1 	 92. 	The microfluidic controller of claim 9 wherein at least the pressure 

	

2 	module or the thermal cycling module is configured to fa ' itate to perform at least lysis, 

	

3 	reverse transcription, preamplification, or harvesting o the microfluidic device. 

	

1 	 93. 	A microfluidic system conf ured for multiple single-cell processing, 

	

2 	the microfluidic system comprising: 

	

3 	 a microfluidic device comp!' mg: 

	

4 	 a plurality of cap 	configurations coupled in series, each respective 

	

5 	capture configuration compri ng: 

	

6 	 a plurality bypass channels coupled with an input channel and an 

	

7 	output channel; 

	

8 	 a dra coupled with the input channel and the output channel; and 

	

9 	 a 	pture nest situated proximal to a junction of the input channel and 

	

10 	the plurality o .ypass channels and coupled with the drain, wherein the capture nest 

	

11 	is configur' d to capture an individual cell from a plurality of cells such that a 

	

12 	remaini• g plurality of cells is diverted into at least one of the plurality of bypass 

	

13 	cha els when the individual cell is captured in the capture nest; and 

	

14 	 a plurality of multi-chamber reaction configurations, wherein each 

	

15 	respective multi-chamber reaction configuration is coupled with a respective capture 

	

16 	configuration from the plurality of capture configurations and configured for single- 

	

17 	cell processing; and 
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18 	 a microfluidic controller coupled with the microfluidic device, the 

19 	microfluidic controller comprising: 

20 	 a housing; 

21 	 a microfluidic device input and output module configured t. load and 

22 	unload the microfluidic device into the housing; 

23 	 a pressure module configured to couple with the micr fluidic device to 

24 	provide controller pressure to the microfluidic device; 

25 	 a sealing module configured to provide one or ore pressure seals to 

26 	the microfluidic device; and 

27 	 a thermal cycling module configured to t ermal cycle the microfluidic 

28 	device. 

1 
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CLAIMS 

1. An invention not claimed in any divisional application. 


