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CLAIMS: 

1. An infusion system comprising:

a frame that carries a beta detector, a gamma detector, and a controller

communicatively coupled to the beta detector and the gamma detector, 5 

wherein the frame is further configured to receive a strontium-rubidium 

radioisotope generator that generates a radioactive eluate via elution, 

the beta detector is positioned to measure beta emissions emitted from the 

radioactive eluate, 

the gamma detector is positioned to measure gamma emissions emitted from the 10 

radioactive eluate, and 

characterised in that 

the controller is configured to determine an activity of rubidium in the 

radioactive eluate based on the beta emissions measured by the beta detector and 

determine an activity of strontium in the radioactive eluate based on the gamma 15 

emissions measured by the gamma detector. 

2. The infusion system of claim 1, wherein the gamma detector is positioned to

measure the gamma emissions emitted from a static portion of the radioactive eluate. 

20 

3. The infusion system of claim 1 or claim 2, wherein the controller is configured

to control the infusion system to prevent a patient infusion procedure if the determined 

activity of strontium exceeds an allowable limit. 

4. The infusion system of any one of the preceding claims, further comprising an25 

infusion tubing line configured to receive the radioactive eluate, either directly or 

indirectly, from a strontium-rubidium radioisotope generator, when the strontium-

rubidium radioisotope generator is received by the frame. 
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5. The infusion system of claim 4, further comprising an eluate-receiving

container in fluid communication with the infusion tubing line to receive a portion of 

the radioactive eluate, thereby providing a static portion of the radioactive eluate. 

6. The infusion system of claim 5,5 

wherein the beta detector is positioned to measure the beta emissions emitted

from the radioactive eluate flowing through the infusion tubing line; and 

the gamma detector is positioned to measure the gamma emissions emitted from 

the static portion of the radioactive eluate in the eluate-receiving container. 

10 

7. The infusion system of claim 5 or claim 6, wherein the eluate-receiving

container comprises a vial, the infusion tubing line comprises a needle at its end, and 

the needle on the infusion tubing line is inserted into the vial. 

8. The infusion system of any one of the preceding claims, further comprising the15 

strontium-rubidium radioisotope generator received by the frame, wherein the 

strontium-rubidium radioisotope generator is configured to generate the radioactive 

eluate containing rubidium-82 via elution of a column containing strontium-82. 

9. The infusion system of any one of the preceding claims, further comprising:20 

an eluant reservoir containing an eluant;

a pump coupled to the eluant reservoir via an eluant line;

an eluate-receiving container carried by the frame;

a waste container carried by the frame; and

an infusion tubing circuit that includes an infusion tubing line, an eluate line, a25 

waste line, and a multi-way divergence valve, wherein the infusion tubing line is in 

fluid communication with the eluate line via the multi-way divergence valve, 

wherein the beta detector is positioned to measure the beta emissions from the 

radioactive eluate flowing through the eluate line, and the gamma detector is 
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configured to measure the gamma emissions from a static portion of the radioactive 

eluate in the eluate-receiving container and received from the infusion tubing line. 

10. The infusion system of claim 9, wherein

the controller is communicatively coupled to the multi-way divergence valve 5 

and configured to control flow from the eluate line to a select one of the infusion tubing 

line and the waste line via the multi-way divergence valve; and 

the controller is further configured during a quality control process to: 

control the pump to pump the eluant through a strontium-rubidium 

radioisotope generator, when the strontium-rubidium radioisotope generator is 10 

received by the frame and generate the radioactive eluate, determine a 

radioactive activity of the radioactive eluate based on the beta emissions 

measured via the beta detector while the radioactive eluate is directed to the 

waste container, 

upon the radioactive activity of the radioactive eluate reaching a 15 

threshold level of rubidium activity, control the multi-way divergence valve to 

place the infusion tubing line in fluid communication with the eluate line, 

further control the pump to fill the eluate-receiving container with the 

radioactive eluate, 

control the gamma detector to detect the gamma emissions from the 20 

radioactive eluate in the eluate-receiving container after a period of time 

sufficient for substantially all rubidium in the radioactive eluate to decay, and 

determine the activity of strontium in the eluate-receiving container 

based on the gamma emissions measured by the gamma detector. 

25 

11. The infusion system of any one of the preceding claims, wherein the controller

is further configured to compare the determined activity of strontium to an allowable 

limit and control the infusion system to prevent a patient infusion procedure if the 

determined activity of strontium exceeds the allowable limit. 

30 
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12. The infusion system of claim 10 or claim 11 when dependent upon claim 10,

wherein the threshold level of rubidium activity ranges from 5% to 15% of a maximum 

rubidium activity detected during the immediate prior quality control process. 

13. The infusion system of claim 9, wherein the controller is communicatively 5 

coupled to the multi-way divergence valve and configured to control flow from the 

eluate line to a select one of the infusion tubing line and the waste line via the multi-

way divergence valve; and  

the controller is further configured to: 

control the pump to pump the eluant through a strontium-rubidium 10 

radioisotope generator, when the strontium-rubidium radioisotope generator is 

received by the frame and generate the radioactive eluate flowing through the 

eluate line to the waste line and the waste container, 

control the beta detector to measure the beta emissions from the 

radioactive eluate flowing through the eluate line to the waste line and 15 

determine therefrom the activity of the radioactive eluate; upon the activity of 

the radioactive eluate reaching a threshold level, control the multi-way 

divergence valve to place the infusion tubing line in fluid communication with 

the eluate line, 

control the beta detector to measure the beta emissions from the 20 

radioactive eluate flowing through the eluate line to the eluate-receiving 

container via the infusion tubing line and determine therefrom an accumulated 

rubidium radioactive dose supplied to the eluate-receiving container, 

upon determining that the accumulated rubidium radioactive dose has 

reached a QC threshold level, control the pump to cease pumping the eluant 25 

through the strontium-rubidium radioisotope generator, thereby establishing a 

time from which an end of filling of the eluate-receiving container is measured, 

control the gamma detector to measure the gamma emissions from the 

radioactive eluate in the eluate-receiving container within a constancy time 
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window after the end of filling of the eluate-receiving container and determine 

therefrom an accumulated constancy gamma activity, and 

calculate a constancy ratio based on the accumulated rubidium 

radioactive dose supplied to the eluate-receiving container and the accumulated 

constancy gamma activity. 5 

14. The infusion system of claim 9, wherein the controller is communicatively

coupled to the multi-way divergence valve and configured to control flow from the 

eluate line to a select one of the infusion tubing line and the waste line via the multi-

way divergence valve; and 10 

the controller is further configured to: 

control the pump to pump the eluant through the strontium-rubidium 

radioisotope generator, when the strontium-rubidium radioisotope generator is 

received by the frame and generate the radioactive eluate flowing through the 

eluate line to the waste line and the waste container, 15 

control the beta detector to measure the beta emissions from the 

radioactive eluate flowing through the eluate line to the waste line and 

determine therefrom the activity of the radioactive eluate;  

upon the activity of the radioactive eluate reaching a threshold level, 

control the multi-way divergence valve to place the infusion tubing line in fluid 20 

communication with the eluate line, 

control the beta detector to measure the beta emissions from the 

radioactive eluate flowing through the eluate line to the eluate-receiving 

container via the infusion tubing line and determine therefrom an 

accumulated rubidium radioactive dose supplied to the eluate-receiving 25 

container, 

determine a total volume of the radioactive eluate flowing to the eluate-

receiving container,  

upon determining that the total volume of the radioactive eluate flowing 

to the eluate-receiving container has reached a QC threshold volume, control 30 
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the pump to cease pumping the eluant through the strontium-rubidium 

radioisotope generator, thereby establishing a time from which an end of filling 

of the eluate-receiving container is measured, 

control the gamma detector to measure the gamma emissions from the 

radioactive eluate in the eluate-receiving container within a constancy time 5 

window after the end of filling of the eluate-receiving container and determine 

therefrom an accumulated constancy gamma activity, and 

calculate a constancy ratio based on the accumulated rubidium 

radioactive dose supplied to the eluate-receiving container and the accumulated 

constancy gamma activity. 10 

15. The infusion system of claim 13 or claim 14, wherein the controller is

configured to calculate the constancy ratio by at least dividing the accumulated 

rubidium radioactive dose supplied to the eluate-receiving container by the 

accumulated constancy gamma activity. 15 

16. The infusion system of any one of claims 13 to 15, wherein the controller is

configured to compare the constancy ratio to a reference constancy ratio and determine 

if the constancy ratio deviates from the reference constancy ratio by more than a 

tolerable range. 20 

17. The infusion system of any one of claims 13 to 16, wherein the controller is

configured to issue a user alert or initiate recalibration of the infusion system if the 

constancy ratio deviates from a reference constancy ratio by more than a tolerable 

range. 25 

18. The infusion system of claim 17, wherein the controller is configured to

recalibrate with a rubidium activity measurement made using a dose calibrator or using 

the gamma detector during recalibration. 

30 
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19. The infusion system of any one of the preceding claims, wherein the controller

is configured to determine a cumulative volume of the radioactive eluate generated by a 

radioisotope generator, when installed in the infusion system. 

20. The infusion system of claim 19, wherein the controller is configured to control 5 

the infusion system to prevent a patient infusion procedure if the cumulative volume of 

the radioactive eluate exceeds an allowable limit. 

21. A method comprising:

pumping an eluant through a strontium-rubidium radioisotope generator and10 

thereby generating a radioactive eluate via elution; 

conveying the radioactive eluate across a beta detector and measuring beta 

emissions emitted from the radioactive eluate generated by the radioisotope generator 

and flowing through an eluate line and determining therefrom an activity of the 

radioactive eluate; 15 

receiving the radioactive eluate conveyed across the beta detector in an eluate-

receiving container positioned adjacent a gamma detector; and 

measuring gamma emissions emitted from the radioactive eluate received by 

the eluate-receiving container and determining therefrom an activity of strontium in the 

radioactive eluate in the eluate-receiving container. 20 

22. The method of claim 21, wherein the radioactive eluate received by the eluate-

receiving container provides a static portion of the radioactive eluate from which the 

gamma emissions are measured. 

25 

23. The method of claim 21 or claim 22, wherein conveying the radioactive eluate

across the beta detector comprises conveying the radioactive eluate through tubing 

positioned in front of the beta detector and in fluid communication with a waste 

container until the activity of the radioactive eluate exceeds a threshold and then 

diverting the flow of the radioactive eluate to the eluate-receiving container. 30 
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24. The method of any one of claims 21 to 23, further comprising, prior to

measuring the gamma emissions emitted from the radioactive eluate received by the 

eluate-receiving container, holding the radioactive eluate in the eluate-receiving 

container an amount of time sufficient to allow substantially all rubidium-82 initially 5 

present in the radioactive eluate to decay. 

25. The method of any one of claims 21 to 24, further comprising comparing the

determined activity of strontium to a breakthrough threshold and preventing a patient 

infusion procedure if the determined activity of strontium to the breakthrough threshold. 10 

26. The method of any one of claims 21 to 25, wherein

conveying the radioactive eluate across the beta detector comprises conveying

the radioactive eluate through tubing positioned in front of the beta detector and in 

fluid communication with a waste container until the activity of the radioactive eluate 15 

exceeds a threshold and then diverting the flow of the radioactive eluate to the eluate-  

receiving container; 

measuring the beta emissions emitted from the radioactive eluate generated by 

the radioisotope generator comprises measuring the beta emissions from the radioactive 

eluate flowing through the eluate line to the eluate-receiving container and determining 20 

therefrom an accumulated rubidium radioactive dose supplied to the eluate-receiving 

container; and 

measuring the gamma emissions emitted from the radioactive eluate received 

by the eluate-receiving container comprises measuring the gamma emissions emitted 

from the radioactive eluate in the eluate-receiving container therefrom an accumulated 25 

constancy gamma activity. 

27. The method of claim 26, further comprising calculating a constancy ratio based

on the accumulated rubidium radioactive dose supplied to the eluate-receiving 

container and the accumulated constancy gamma activity and comparing the constancy 30 
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ratio to a reference constancy ratio and determining if the constancy ratio deviates from 

the reference constancy ratio by more than a tolerable range. 

28. The method of claim 27, further comprising recalibrating the beta detector if the

constancy ratio deviates from the reference constancy ratio by more than the tolerable 5 

range. 

29. The method of claim 27, wherein recalibrating the beta detector comprises

recalibrating the beta detector with a dose calibrator or using measurements of gamma 

emissions emitted from the radioactive eluate received by the eluate-receiving 10 

container. 
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