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HAT IS CLAIMED IS: 

1. ethod for determining an analyte concentration in a biological sample, 

characterized by: 

genera' 	g at least one analytic output signal from a biological sample; 

generatin:.t least one secondary output signal from the biological sample; 

determining 	least one index function responsive to at least one error 

parameter from the at :.st one secondary output signal; and 

determining the an. 	to concentration in the biological sample from the at 

least one analytic output sign I and a slope compensation equation responsive to 

the at least one index function, 	here the slope compensation equation includes at 

least one reference correlation and 	t least one slope deviation. 

2. The method of claim 1, further ch 	acterized by determining the at least one 

index function responsive to the at least on- error parameter from the at least one 

analytic output signal, and preferably from an 	'termediate signal of the analytic 

output signal. 

3. The method of any one of the preceding claims, 	here the determining the 

analyte concentration in the biological sample includes co 	ecting an analyte 

concentration determined without the slope compensation es ation with the slope 

compensation equation. 

4. The method of any one of the preceding claims, further charac rrized by 

adjusting a correlation relating the analytic output signal to the analyte 

concentration in the biological sample with the slope compensation equati. 

5. The method of any one of the preceding claims, further characterized by a 

%-bias of the determined analyte concentration of +10.4, and preferably ±5.4. 
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a 	The method of any one of the preceding claims, further characterized by the 

slo 	compensation equation responsive to an intercept deviation of the at least one 

error p: ameter. 

7. The 	-thod of any one of the preceding claims, further characterized by the 

at least one in• , 	function responsive to a slope deviation of the at least one error 

parameter or to an 	ntercept deviation of the at least one error parameter. 

8. The method of c :im 7, further characterized by adjusting the slope deviation 

of the at least one error pa •meter or the intercept deviation of the at least one error 

parameter in response to the 	-condary output signal. 

9. The method of any one of the preceding claims, further characterized by the 

index function being a complex index unction or part of a predictor function where 

the slope compensation equation is resp• I sive to the complex index function or to 

the predictor function. 

10. The method of claim 9, where the predicto function is responsive to a total 

slope deviation. 

11. The method of any one of the preceding claims, fu 	er characterized by the 

at least one slope deviation responsive to a %-bias of the ana 	to concentration 

otherwise determined from the at least one output signal. 
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The method of any one of the preceding claims, further characterized by: 

generating at least two secondary output signals; and 

►etermining the at least one index function responsive to at least two error 

paramete 	from the at least two secondary output signals. 

13. The met .d of claim 12, where 

the biologi 	I sample is whole blood, 

a %-bias of th- .nalyte concentration is from the hematocrit content of the 

whole blood, 

one of the at least t 	error parameters is from the analytic output signal, 

another of the at least t 	error parameters is from the secondary output 

signal, and where 

the index function is responsi 	to the at least two error parameters. 

14. The method of any one of the preceeing claims, further characterized by the 

slope compensation equation including erro 	.arameters from the analytic and 

secondary output signals. 

15. The method for determining the analyte conce tration in a biological sample 

of any preceding claim implemented in a biosensor syst- 

16. Each and every novel feature herein disclosed. 

17. A method for determining an analyte concentration in a biol. :ical sample, 

comprising: 

generating at least one output signal from a biological sample; 

determining at least one index function responsive to at least one err. 

parameter from the at least one output signal; and 

determining the analyte concentration in the biological sample from the at 

least one output signal and a slope compensation equation responsive to the at least 
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• e index function, where the slope compensation equation includes at least one 

refe -nce correlation and at least one slope deviation. 

18. Th • method of claim 17, further comprising extracting the at least one index 

function fro 	at least one of an intermediate signal and a secondary output signal. 

19. The metho 	of claim 17, where the determining the analyte concentration in 

the biological sampl 	includes adjusting a correlation relating the output signal to 

the analyte concentrati • 1 in the biological sample with the slope compensation 

equation. 

20. The method of claim 19, 	here a %-bias of the determined analyte 

concentration is +10.4. 

21. The method of claim 19, where th • %-bias of the determined analyte 

concentration is +5.4. 

22. The method of claim 17, where the deter 	ning the analyte concentration in 

the biological sample includes correcting an analyte 	oncentration determined 

without the slope compensation equation with the slop: compensation equation. 

23. The method of claim 22, where a %-bias of the deter 	ned analyte 

concentration is +10.4. 

24. The method of claim 22, where the %-bias of the determined . alyte 

concentration is +5.4. 

25. The method of claim 17, where the determining the analyte concentrat •n in 

the biological sample includes adjusting the at least one output signal with the s ,• 

compensation equation. 
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, 	The method of claim 25, where a %-bias of the determined analyte 

con 	ntration is +10.4. 

27. Th 	method of claim 25, where the %-bias of the determined analyte 

concentratio , is +5.4. 

28. The meth°. of claim 17, where the slope compensation equation is 

responsive to an inte 	ept deviation of the at least one error parameter. 

29. The method of clai • 17, where the at least one index function is responsive 

to at least one of a slope devi. ion of the at least one error parameter and an 

intercept deviation of the at leas one error parameter. 

30. The method of claim 17, whey- the index function is at least one of a 

complex index function and a part of a p -clictor function, where the slope 

compensation equation is responsive to the 	omplex index function or to the 

predictor function. 

31. The method of claim 30, where the predictor 	nction is responsive to the 

total slope deviation. 

32. The method of claim 30, further comprising selecting -rms for inclusion in a 

complex index function responsive to an exclusion test. 

33. The method of claim 17, where the at least one slope deviatio 	is responsive 

to a %-bias of the analyte concentration otherwise determined from the . 	least one 

output signal. 

34. A method for determining an analyte concentration in a biological sampl 

comprising: 

generating at least one analytic output signal from a biological sample; 
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generating at least one secondary output signal from the biological sample; 

determining at least one index function responsive to at least one error 

param 	er from the at least one secondary output signal; 

adj sting a correlation for determining the analyte concentration in the 

biological sa iple from the at least one analytic output signal with a slope 

compensation euation responsive to the at least one index function, where the 

slope compensatio 	equation includes at least one reference correlation and the at 

least one slope deviat •n; and 

determining the a .lyte concentration in the biological sample from the at 

least one analytic output sig 'al and the correlation. 

35. The method of claim 34, f 	her comprising determining the at least one 

index function responsive to at least Ine error parameter from the at least one 

analytic output signal. 

36. The method of claim 34, further corn 	sing determining the at least one 

index function responsive to at least one error p. ameter from an intermediate signal 

of the analytic output signal. 

37. The method of claim 34, where the %-bias of the Determined analyte 

concentration is +10.4. 

38. The method of claim 34, where the %bias of the deter 	1 	-d analyte 

concentration is +5.4. 

39. The method of claim 34, where the slope compensation equation 

responsive to an intercept deviation of the at least one error parameter. 
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The method of claim 34, where the at least one index function is responsive 

to a least one of a slope deviation of the at least one error parameter and an 

intercept deviation of the at least one error parameter. 

41. The 	- hod of claim 40, further comprising adjusting the slope and intercept 

deviations in re gonse to the secondary output signal. 

42. The method o claim 34, where the index function is at least one of a 

predictor function and 	omplex index function. 

43. The method of claim 	where the predictor function is responsive to the 

total slope deviation. 

44. The method of claim 42, furth- 	comprising selecting terms for inclusion in a 

complex index function responsive to an -xclusion test. 

45. The method of claim 34, where the atk.st one slope deviation is responsive 

to a %-bias of the analyte concentration otherwis: determined from the at least one 

output signal. 

46. The method of claim 34, further comprising: 

generating at least two secondary output signals; and 

determining the at least one index function responsive to 	t least two error 

parameters from the at least two secondary output signals. 

47. The method of claim 34, where the slope compensation equation ncludes 

error parameters from the analytic and secondary output signals. 
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• s 	The method of claim 34, where 

the biological sample is whole blood, 

. %-bias of the analyte concentration is from the hematocrit content of the 

whole bl • •d, 

one o 	he at least two error parameters is from the analytic output signal, 

another • the at least two error parameters is from the secondary output 

signal, and where 

the index funct •n is responsive to the at least two error parameters. 

49. A biosensor system, 	•r determining an analyte concentration in a sample, 

comprising: 

a test sensor having a sam 	e interface adjacent to a reservoir formed by a 

strip; and 

a measurement device having a • ocessor connected to a sensor interface, the 

sensor interface having electrical commun 	ation with the sample interface, and the 

processor having electrical communication w 	a storage medium; and 

where the test sensor and measure 	ent device generate at least one 

output signal from a biological sample in the reserv• r; 

where the processor determines at least ore index function responsive 

to at least one error parameter from the at least one outpu 	ignal; and 

where the processor determines the analyte co 	entration in the 

biological sample from the at least one output signal and a slop 	compensation 

equation responsive to the at least one index function, where the s •pe  

compensation equation includes at least one reference correlation an• .t least one 

slope deviation. 

50. The biosensor system of claim 49, where the processor further adjusts a 

correlation relating the output signal to the analyte concentration in the biologica 

sample with the slope compensation equation and determines the analyte 

concentration in the biological sample from the output signal and the adjusted 
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Irrelation relating the output signal to the analyte concentration in the biological 

sam 	le. 

51. Th,- biosensor system of claim 50, where the %-bias of the determined 

analyte con 	ntration is ± 10.4. 

52. The biosen •r system of claim 50, where the %-bias of the determined 

analyte concentratio 	is +5.4. 

53. The biosensor syste 	of claim 49, where the processor further corrects an 

analyte concentration determ 	ed without the slope compensation equation with 

slope compensation equation to •etermine the analyte concentration in the 

biological sample. 

the 

54. The biosensor system of claim 53, 	here the %-bias of the determined 

analyte concentration is +10.4. 

55. The biosensor system of claim 53, where t 'e %-bias of the determined 

analyte concentration is + 5.4. 

56. The biosensor system of claim 49, where the proc- 	or further adjusts the 

least one output signal with the slope compensation equatio 	to determine the 

analyte concentration in the biological sample. 

at 

57. The biosensor system of claim 56, where the %-bias of a corre 	ed analyte 

concentration is +10.4. 

58. The biosensor system of claim 56, where the %-bias of a corrected ana 	to 

concentration is +5.4. 

-44- 



WO 2011/156152 
	

PCT/US2011/038329 

1 	The biosensor system of claim 49, where the index function is at least one of 

a co ,  plex index function and a part of a predictor function, where the slope 

compe 	ation equation is responsive to the complex index function or to the 

predictor 	nction. 

60. The bios 	sor system of claim 49, 

whe : the test sensor and measurement device generate at least one 

analytic output signa 	.nd at least one secondary output signal from the biological 

sample; 

where the processor determines the at least one index function 

responsive to at least one erro 	•arameter from the at least one secondary output 

signal; and 

where the processor d- -rmines the analyte concentration in the 

biological sample from the at least one . 	alytic output signal. 

61. The biosensor system of claim 60, wh 	e the processor determines the at least 

one index function responsive to at least one er 	r parameter from the at least one 

analytic output signal. 

62. The biosensor system of claim 60, where the pro 	sor determines the at least 

one index function responsive to at least one error paramet- 	from an intermediate 

signal of the analytic output signal. 

63. The biosensor system of claim 60, where the slope compens 	on equation is 

responsive to an intercept deviation of the at least one error parameter. 

64. The biosensor system of claim 60, where the at least one index funct .n is 

responsive to at least one of a slope deviation of the at least one error paramete and 

an intercept deviation of the at least one error parameter. 
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.. 	The biosensor system of claim 64, where the processor adjusts the slope and 

inte 	ept deviations in response to the secondary output signal. 

66. Th 	biosensor system of claim 60, where the processor generates at least two 

secondary o ►  put signals, and where the processor determines the at least one index 

function respon ive to the at least two error parameters from the at least two 

secondary output 	:nals. 

67. The biosensor sy em of claim 60, where 

the biological samp r is whole blood, 

a %-bias of the analyte 	oncentration is from the hematocrit content of the 

whole blood, 

one of the at least two error • .rameters is from the analytic output signal, 

another of the at least two error 	arameters is from the secondary output 

signal, and where 

the index function is responsive to the .t east two error parameters. 

68. The biosensor system of claim 60, further c► 	prising a working electrode, 

counter electrode, and a third electrode, where the to 	sensor and measurement 

device generate the at least one secondary output signal 	om the third electrode. 

a 
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WHAT IS CLAIMED IS: 

1. A method for determining an analyte concentration in a biological sample using a biosensor 

system comprising a sample interface having a working electrode and a counter electrode, a 

processor, and a signal generator connected to the processor, comprising: 

generating by the processor, a command to direct the signal generator to provide an electrical 

input signal; 

applying the electrical input signal provided by the signal generator to the biological sample 

through the working electrode and the counter electrode of the sample interface, 

generating from the electrical input signal at least one output signal in response to a redox 

reaction of an analyte from the biological sample; 

generating using the processor a second command to direct the signal generator to provide a 

second electrical input signal; 

applying 	the 	second 	electrical 	input 	signal 	to 	the 	biological 	sample 	through 	an 

electrochemical or optical sensor system; 

in response to the second command, generating multiple secondary output signals using the 

electrochemical or optical sensor system from the biological sample independently from the at least 

one output signal and redox reaction of the analyte from the biological sample; 

determining by the processor at least one index function responsive to at least one error 

parameter from the at least one output signal and at least two error parameters from the multiple 

secondary output signals; and 

determining by the processor, the analyte concentration in the biological sample from the at 

least one output signal and a slope compensation equation responsive to the at least one index 

function, where the slope compensation equation includes at least one reference correlation and at 

least one slope deviation, 

where the at least one index function represents the influence of the error parameters on the 

slope deviation, and 

where the at least one index function is responsive to at least one of a slope deviation of the 

error parameters and an intercept deviation of error parameters. 

2. The method of claim 1 further comprising extracting the at least one index function from at 

least one of an intermediate signal and the secondary output signal. 
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3. The method of claim 1, where the determining the analyte concentration in the biological 

sample includes adjusting a correlation relating the output signal to the analyte concentration in the 

biological sample with the slope compensation equation. 

4. The method of claim 3, where a %-bias of the determined analyte concentration is +10.4 %. 

5. The method of claim 3, where the %-bias of the determined analyte concentration is +5.4 %. 

6. The method of claim 1, where the determining the analyte concentration in the biological 

sample includes determining an analyte concentration without the slope compensation, then 

correcting the analyte concentration determined without the slope compensation equation with the 

slope compensation equation. 

7. The method of claim 6, where a %-bias of the determined analyte concentration is ±10.4 %. 

8. The method of claim 6, where the %-bias of the determined analyte concentration is +5.4 %. 

9. The method of claim 1, where the determining the analyte concentration in the biological 

sample includes adjusting the at least one output signal with the slope compensation equation. 

10. The method of claim 9, where a %-bias of the determined analyte concentration is +10.4 %. 

11. The method of claim 9, where the %-bias of the determined analyte concentration is +5.4 %. 

12. The method of claim 1, where the slope compensation equation is responsive to an intercept 

deviation of the at least one error parameter. 

13. The method of claim 1, where the index function is at least one of a complex index function 

and a part of a predictor function, where the slope compensation equation is responsive to the 

complex index function or to the predictor function. 

14. The method of claim 13, where the predictor function is responsive to the total slope 

deviation. 
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15. The method of claim 13, further comprising selecting terms for inclusion in a complex index 

function responsive to an exclusion test. 

16. The method of claim 1, where the at least one slope deviation is responsive to a %-bias of the 

analyte concentration otherwise determined from the at least one output signal. 

17. A method for determining an analyte concentration in a biological sample using a biosensor 

system comprising a sample interface having a working electrode and a counter electrode, a 

processor, and a signal generator connected to the processor, the method comprising: 

generating by the processor, a command to direct the signal generator to provide an electrical 

input signal; 

applying the electrical input signal provided by the signal generator to the biological sample 

through the counter electrode and the working electrode of the sample interface, 

generating from the electrical input signal, at least one analytic output signal in response to a 

redox reaction of an analyte from the biological sample; 

generating using the processor a second command to direct the signal generator to provide a 

second electrical input signal; 

generating a first secondary output signal from the biological sample in response to the 

second command; 

generating a second secondary output signal in response to the second command; 

determining by the processor 	at least one index function responsive to at least one error 

parameter from the first secondary output signal and one error parameter responsive to at least one 

error parameter from the second secondary output signal. 

adjusting a correlation for determining the analyte concentration in the biological sample 

from the at least one analytic output signal with a slope compensation equation responsive to the at 

least one index function, where the slope compensation equation includes at least one reference 

correlation and at least one slope deviation; and 

determining the analyte concentration in the biological sample from the at least one analytic 

output signal and the correlation, 

where the at least one index function represents the influence of the error parameters on the 

slope deviation, and 

where the at least one index function is responsive to at least one of a slope deviation of the 

error parameters or an intercept deviation of the error parameters. 
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18. The method of claim 17, further comprising determining the at least one index function 

responsive to at least one error parameter from the at least one analytic output signal. 

19. The method of claim 17, further comprising determining the at least one index function 

responsive to at least one error parameter from an intermediate signal of the analytic output signal. 

20. The method of claim 17, where the %-bias of the determined analyte concentration is +10.4 %. 

21. The method of claim 17, where the %-bias of the determined analyte concentration is +5.4 %. 

22. The method of claim 17, where the slope compensation equation is responsive to an intercept 

deviation of the at least one error parameter. 

23. The method of claim 17, further comprising adjusting the slope and intercept deviations in 

response to the secondary output signal. 

24. The method of claim 17, where the index function is at least one of a predictor function and a 

complex index function. 

25. The method of claim 24, where the predictor function is responsive to the total slope 

deviation. 

26. The method of claim 24, further comprising selecting terms for inclusion in a complex index 

function responsive to an exclusion test. 

27. The method of claim 17, where the at least one slope deviation is responsive to a %-bias of 

the analyte concentration otherwise determined from the at least one output signal. 

28. The method of claim 17, where the slope compensation equation includes error parameters 

from the analytic and secondary output signals. 

29. The method of claim 17, where 

the biological sample is whole blood, 

-39- 



a %-bias of the analyte concentration is from the hematocrit content of the whole blood, 

one of the at least two en-or parameters is from the analytic output signal, 

another of the at least two error parameters is from the secondary output signal, and where 

the index function is responsive to the at least two error parameters. 
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