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CLAIMS

1. An automated system for onboard pooling of samples for high-throughput analysis 

of the samples, comprising:

a sample loading area for receiving a plurality of sample tubes,

a sample transport configured to continually transport individual vessels along a 5

transport path from a sample dispense position to a sample capture and transfer position, 

with intermediate positions therebetween;

at least one pipettor to transfer a first sample from a first sample tube at the sample 

loading area and a second sample from a second sample tube at the sample loading area to 

the sample transport and to pool the first sample and the second sample in a vessel on the 10

sample transport to form a pooled sample; and

a sample transfer mechanism to capture at least a fractionated portion of the pooled 

sample from the vessel at the sample capture and transfer position and to transfer the at 

least a fractionated portion of the pooled sample for high-throughput analysis.

2. The system of claim 1, wherein the at least one pipettor is configured to transfer 15

between 2 and 22 additional samples from respective sample tubes at the sample loading 

area to the sample transport and to pool the additional samples on the sample transport to 

form the pooled sample.

3. The system of claim 1, wherein the first sample and the second sample are 

individual donor samples.20

4. The system of claim 1, wherein the first sample and the second sample are pooled 

samples.

5. The system of claim 4, wherein the first sample and the second sample each 

include up to 48 pooled samples.

6. The system of any one of claims 1–4, wherein the sample transport comprises a 25

sample preparation carousel having positions to hold vessels around an outer perimeter of 

the sample preparation carousel.

7. The system of claim 6, wherein the sample preparation carousel comprises 

between 5 to 40 positions.
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8. The system of any one of claims 1–7, wherein the system is configured to perform 

an onboard pooling process, a lysis process, and a pre-treatment process on the sample 

transport.

9. The system of any one of claims 1–8, wherein the sample transport rotates in a 

lockstep fashion, moving one position with each lockstep.5

10. The system of claim 9, wherein the duration of each lockstep is between about 15 

and about 30 seconds.

11. The system of any one of claims 1–10, wherein the at least one pipettor is 

configured to transfer the first sample and the second sample to a first vessel at the sample 

dispense position prior to the sample transport transporting the first vessel to a first 10

intermediate position.

12. The system of claim 11, wherein the at least one pipettor is further configured to 

transfer a third sample and a fourth sample to the first vessel at the first intermediate 

position to add the third and fourth samples to the pooled sample.

13. The system of claim 12, wherein the sample transport is configured to perform 15

additional sample preparation, and wherein the at least one pipettor is further configured to 

transfer the pooled sample from the first vessel to a second vessel at the sample dispense 

position to initiate an additional sample preparation process for the pooled sample.

14. The system of claim 13, wherein the additional sample preparation process is a 

lysis process.20

15. The system of any one of claims 1–15, wherein the system is configured to 

perform a pre-treatment process, and wherein the at least one pipettor is configured to 

transfer the first sample to a first vessel at the sample dispense position prior to the sample 

transport transporting the first vessel to a first intermediate position, and wherein the at 

least one pipettor is configured to transfer the second sample to a second vessel at the 25

sample dispense position;

wherein the first vessel and the second vessel each include a reagent; and 

wherein the sample transport is configured to continually transport the first vessel

and the second vessel along the transport path and to mix the first vessel and the second 

vessel at each intermediate position.30
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16. The system of any one of claims 1–15, wherein the sample transport is configured 

to successively oscillate to mix the first and second samples in the vessel, the vessel 

moving in an arc with each oscillation..

17. The system of claim 15, wherein the first and second samples are whole blood 

samples and wherein the reagent includes a lysis buffer.5

18. The system any one of claims 15–17, wherein the pre-treatment process includes 

lysing the first sample and the second sample for between about 3 and about 6 minutes.

19. The system of claim 15, wherein the at least one pipettor is further configured to

transfer the first and second samples from respective intermediate positions to a third 

vessel at the sample dispense position to pool the first sample and the second sample.10

20. The system of any one of claims 1–18, wherein the first and second samples 

comprise whole blood, plasma, serum, cellular blood components, and/or other blood 

products.

21. The system of any one of claims 1–20, wherein the high-throughput analysis 

includes a nucleic acid analysis on the pooled sample.15

22. The system of claim 21, wherein the system is configured to determine a result 

from the nucleic acid analysis.

23. The system of claim 22, wherein at least about 140 results are obtained per hour 

per m3 of a volume occupied by the automated system. 

24. The system of any one of claims 22 and 23, wherein at least about 280 results are 20

obtained per hour per m2 of a footprint of the automated system.

25. The system of any one of claims 1–24, wherein the high-throughput analysis 

includes detection of one or more of a plurality of pathogens or infectious agents.

26. The system of claim 25, wherein upon a determination of the presence of nucleic 

acids derived from each of the plurality of pathogens or infectious agents as a result of the 25

nucleic acid analysis, the system is indicative of release of donor material associated with 

the pooled sample for clinical use.

27. The system of claim 26, wherein upon a determination of the presence of a nucleic 

acid derived from at least one of the plurality of pathogens or infectious agents in the 

pooled sample, the system is configured to perform nucleic acid analysis of individual 30
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samples or sub-pools thereof included in the pooled sample and to make a determination 

whether donor material associated with each individual sample or sub-pool thereof is 

acceptable for clinical use based at least in part on the nucleic acid analysis of the 

individual samples or sub-pools thereof.

28. The system of claim 27, wherein the pooled sample can include up to 96 individual 5

donor samples, and wherein upon a determination of the presence of a nucleic acid derived 

from at least one of the plurality of pathogens or infectious agents in the pooled sample, 

the system is configured to make a determination whether donor material associated with 

each of the 96 individual donor samples is acceptable for clinical use in less than about 4 

hours from initial aspiration of the first sample for nucleic acid analysis.10

29. The system of claim 27, wherein the system is configured to form a sub-pool on 

the sample transport and to perform nucleic acid analysis of the sub-pool.

30. The system of any one of claims 1–29, wherein the sample loading area is 

configured to store the first and second samples while the high-throughput analysis is 

performed on the pooled sample.15

31. The system of any of claims 1–30, wherein the high-throughput analysis includes a 

qualitative assay on the at least a fractionated portion of the pooled sample to detect one or 

more pathogen or infectious agent.  

32. The system of claim 31, wherein the plurality of pathogens or infectious agents are 

selected from the group consisting of: SARS-CoV-2 (COVID-19), HIV-1, HIV-2, HBV, 20

HCV, CMV, Parvo B19 Virus, HAV, Chlamydia, Gonorrhea, WNV, Zika Virus, Dengue 

Virus, Chikungunya Virus, Influenza, Babesia, Malaria, Usutu, and HEV.

33. The system of claim 1, wherein the high-throughput analysis includes a digital 

immunoassay analysis on the pooled sample.

34. The system of claim 31, wherein upon detection of a pathogen or infectious agent 25

in the pooled sample, the system is configured to automatically deconstruct the pooled 

sample onboard.

35. The system of claim 34, wherein upon detection of a pathogen or infectious agent 

in the pooled sample, the pipettor and sample transport are configured to automatically 

form sub-pools, each sub-pool comprising a subset of the first sample, second sample, and 30

any additional samples in the pooled sample, and wherein the system is configured to 



1005001827

112

perform a qualitative assay on each sub-pool to determine which sub-pool includes the 

pathogen or infectious agent.

36. The system of claim 34, wherein the sample loading area is configured to store the 

first sample, second sample, and any additional samples used to form the pooled sample 

while high-throughput analysis is performed on the pooled sample, and wherein upon 5

detection of a pathogen or infectious agent in the pooled sample, the pipettor is configured 

to automatically transfer the first sample, second sample, and any additional samples used 

to form the pooled sample from the respective sample tube at the sample loading area to 

the sample transport for sample preparation and further high-throughput analysis to 

determine which of the first sample, the second sample, or any additional sample used to 10

form the pooled sample, includes the pathogen or infectious agent.

37. The system of any one of claims 1–36, wherein the at least one pipettor comprises 

a robotic pipettor with at least three degrees of freedom.

38. The system of any one of claims 1–37, wherein the at least one pipettor comprises 

a first robotic pipettor to transfer the first and second samples from the sample loading 15

area to the sample transport, and a second robotic pipettor to pool the first sample and the 

second sample on the sample transport.




