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Caption for Figures S1 to S5
Dot‑and‑bar plots of the degrees of equivalence for all NMIs that submitted primary pH results for any KC for the specified buffer; Panel A displays the variance propagation estimates, Panel B displays the PBMC estimates.  The vertical axis displays degrees of equivalence, D ± U95(D) and d ± U95(d).  The horizontal axis is used to separate the NMIs.  The filled circles and thick vertical lines represent the combined D ± U95(D) for each NMI as estimated from Eq. 5 in the main text.  The NMIs are sorted in order of increasing D within each KC; the KC is identified above the results for the participant with the lowest‑valued D within that KC.  The open symbols and thin vertical lines represent d ± U95(d) for measurements made at 15 °C (diamond), 25 °C (triangle), and 37 °C (square) as specified in the KC Final Reports.  The thick horizontal line represents zero bias; the thin horizontal lines are visual guide lines.

Caption for Figure S6
Dot‑and‑bar plots of degrees of equivalence for all NMIs that reported primary method pH results in any of the 11 KCs listed in Table 1 of the main text; Panel A displays PBMC estimates with symmetric 95 % level of confidence expanded uncertainties, Panel B displays asymmetric uncertainties.  The graphical format is similar to that of Figures S1 to S5 with the exception that the large solid circles and thick bars represent the all‑temperature all‑buffer Ð ± U95(Ð) summaries and the smaller symbols and thin lines represent the all‑temperature D ± U95(D) buffer‑specific summaries.  The smaller solid circles denote results for phosphate buffer (CCQM‑K9, ‑K9.1, ‑K9.2, APMP.QM‑K9), “×” denote results for phthalate buffer (CCQM‑K17, EUROMET‑K17), solid triangles denote results for carbonate buffer (CCQM‑K18, ‑K18.1), “+” denotes results for borate buffer (CCQM‑K19, ‑K19.1), and solid diamonds denote results for tetroxalate buffer (CCQM‑K20). (triangle), and 37 °C (square) as specified in the KC Final Reports.  The thick horizontal line represents zero bias; the thin horizontal lines are visual guide lines.

Table S1.a: CCQM‑K9, ‑K9.1, ‑K9.2, and APMP.QM‑K9 (Phosphate Buffer)
Reported Values

	
	
	
	15 °C
	
	25 °C
	
	37 °C

	KC
	Code
	
	pH
	u(pH)
	
	pH
	u(pH)
	
	pH
	u(pH)

	CCQM‑K9
	F
	
	6.8950
	0.0030
	
	6.8600
	0.0020
	
	6.8370
	0.0020

	“
	G
	
	6.8941
	0.0010
	
	6.8597
	0.0010
	
	6.8360
	0.0010

	“
	I
	
	6.8990
	0.0030
	
	6.8580
	0.0060
	
	n.m
	n.m

	“
	K
	
	6.8973
	0.0005
	
	6.8630
	0.0007
	
	6.8406
	0.0022

	“
	L#
	
	6.8970
	0.0009
	
	6.8640
	0.0009
	
	6.8397
	0.0009

	“
	M
	
	6.8992
	0.0010
	
	6.8643
	0.0011
	
	6.8406
	0.0011

	“
	N
	
	6.8990
	0.0010
	
	6.8645
	0.0009
	
	6.8382
	0.0009

	“
	O
	
	6.8983
	0.0008
	
	6.8643
	0.0008
	
	6.8407
	0.0008

	“
	Q
	
	6.8980
	0.0019
	
	6.8640
	0.0018
	
	6.8390
	0.0019

	KCRVa
KCRV
	
	6.8975
	0.0005
	
	6.8633
	0.0006
	
	6.8391
	0.0006

	xDL
	
	6.8975
	0.0006
	
	6.8631
	0.0006
	
	6.8390
	0.0007

	
	
	
	
	
	
	
	
	
	
	

	CCQM‑K9.1
	L
	
	6.9014
	0.0010
	
	6.8668
	0.0011
	
	6.8439
	0.0013

	“
	M†
	
	6.9004
	0.0011
	
	6.8657
	0.0011
	
	6.8422
	0.0011

	
	
	
	
	
	
	
	
	
	
	

	CCQM‑K9.2
	E
	
	6.8884
	0.0031
	
	6.8593
	0.0030
	
	6.8345
	0.0029

	“
	J
	
	6.8968
	0.0013
	
	6.8619
	0.0011
	
	6.8386
	0.0012

	“
	M†
	
	6.8977
	0.0010
	
	6.8632
	0.0010
	
	6.8403
	0.0010

	“
	P
	
	6.8980
	0.0008
	
	6.8642
	0.0008
	
	6.8409
	0.0008

	“
	Q†
	
	6.9008
	0.0011
	
	6.8642
	0.0011
	
	6.8393
	0.0013

	“
	R
	
	6.9245
	0.0018
	
	6.8786
	0.0018
	
	6.8564
	0.0022

	
	
	
	
	
	
	
	
	
	
	

	APMP‑K9
	D
	
	6.9116
	0.0045
	
	6.8801
	0.0033
	
	6.8575
	0.0044

	“
	F†
	
	6.9181
	0.0018
	
	6.8835
	0.0018
	
	6.8582
	0.0018

	“
	J†
	
	6.9169
	0.0012
	
	6.8825
	0.0012
	
	6.8594
	0.0013

	“
	L†
	
	6.9171
	0.0019
	
	6.8845
	0.0012
	
	6.8604
	0.0013

	“
	S
	
	n.m.
	n.m.
	
	6.9114
	0.0015
	
	n.m.
	n.m.



a	Estimated as Graybill‑Deal weighted mean with with uncertainty based on Graybill‑Deal weighted standard deviation


Table S1.b: CCQM‑K9, ‑K9.1, ‑K9.2, and APMP.QM‑K9 (Phosphate Buffer)
Variance Propagation Degrees of Equivalence a

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	n
	D
	s(d)
	ū(d)
	U95(D)

	D
	
	‑0.0060
	0.0091
	
	‑0.0042
	0.0067
	
	‑0.0020
	0.0089
	
	3
	‑0.0041
	0.0020
	0.0041
	0.0092

	E
	
	‑0.0098
	0.0076
	
	‑0.0035
	0.0067
	
	‑0.0046
	0.0068
	
	3
	‑0.0060
	0.0033
	0.0035
	0.0097

	F
	
	‑0.0025
	0.0061
	
	‑0.0033
	0.0042
	
	‑0.0021
	0.0042
	
	3
	‑0.0026
	0.0006
	0.0024
	0.0050

	G
	
	‑0.0034
	0.0022
	
	‑0.0036
	0.0023
	
	‑0.0031
	0.0023
	
	3
	‑0.0034
	0.0003
	0.0012
	0.0024

	I
	
	0.0015
	0.0061
	
	‑0.0053
	0.0121
	
	n.e.
	n.e.
	
	2
	‑0.0019
	0.0048
	0.0048
	0.0136

	J
	
	‑0.0014
	0.0051
	
	‑0.0009
	0.0037
	
	‑0.0005
	0.0043
	
	3
	‑0.0009
	0.0004
	0.0022
	0.0045

	K
	
	‑0.0002
	0.0014
	
	‑0.0003
	0.0018
	
	0.0015
	0.0046
	
	3
	0.0003
	0.0010
	0.0015
	0.0036

	L#
	
	‑0.0005
	0.0021
	
	0.0007
	0.0022
	
	0.0006
	0.0022
	
	3
	0.0003
	0.0007
	0.0011
	0.0025

	L
	
	0.0027
	0.0037
	
	0.0021
	0.0040
	
	0.0032
	0.0042
	
	3
	0.0027
	0.0006
	0.0020
	0.0041

	M
	
	0.0017
	0.0022
	
	0.0010
	0.0025
	
	0.0015
	0.0025
	
	3
	0.0014
	0.0004
	0.0012
	0.0025

	N
	
	0.0015
	0.0022
	
	0.0012
	0.0022
	
	‑0.0009
	0.0022
	
	3
	0.0006
	0.0013
	0.0011
	0.0034

	O
	
	0.0008
	0.0019
	
	0.0010
	0.0020
	
	0.0016
	0.0020
	
	3
	0.0011
	0.0004
	0.0010
	0.0021

	P
	
	‑0.0002
	0.0046
	
	0.0014
	0.0034
	
	0.0018
	0.0039
	
	3
	0.0010
	0.0010
	0.0020
	0.0045

	Q
	
	0.0005
	0.0039
	
	0.0007
	0.0038
	
	‑0.0001
	0.0040
	
	3
	0.0004
	0.0004
	0.0020
	0.0040

	R
	
	0.0263
	0.0056
	
	0.0158
	0.0047
	
	0.0173
	0.0056
	
	3
	0.0198
	0.0057
	0.0027
	0.0126

	S
	
	n.e.
	n.e.
	
	0.0271
	0.0032
	
	n.e.
	n.e.
	
	1
	0.0271
	n.e.
	0.0016
	0.0032b



a	Estimates recalculated from the reported results
b	Does not reflect between‑temperature variability

Table S1.c: CCQM‑K9, ‑K9.1, ‑K9.2, and APMP.QM‑K9 (Phosphate Buffer)
PBMC Degrees of Equivalence

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	D
	‑U95(D)
	+U95(D)

	D
	
	‑0.0058
	0.0092
	
	‑0.0035
	0.0068
	
	‑0.0021
	0.0090
	
	‑0.0037
	0.0090
	0.0087

	E
	
	‑0.0108
	0.0064
	
	‑0.0043
	0.0062
	
	‑0.0053
	0.0060
	
	‑0.0065
	0.0088
	0.0070

	F
	
	‑0.0026
	0.0060
	
	‑0.0033
	0.0040
	
	‑0.0022
	0.0040
	
	‑0.0027
	0.0049
	0.0049

	G
	
	‑0.0039
	0.0021
	
	‑0.0039
	0.0022
	
	‑0.0035
	0.0022
	
	‑0.0038
	0.0021
	0.0022

	I
	
	0.0015
	0.0060
	
	‑0.0052
	0.0120
	
	n.e.
	n.e.
	
	‑0.0007
	0.0142
	0.0079

	J
	
	‑0.0024
	0.0029
	
	‑0.0017
	0.0026
	
	‑0.0012
	0.0028
	
	‑0.0018
	0.0030
	0.0028

	K
	
	‑0.0002
	0.0013
	
	0.0000
	0.0016
	
	0.0017
	0.0044
	
	0.0001
	0.0019
	0.0049

	L#
	
	0.0010
	0.0030
	
	0.0011
	0.0031
	
	0.0017
	0.0034
	
	0.0012
	0.0030
	0.0033

	L
	
	‑0.0006
	0.0019
	
	0.0011
	0.0019
	
	0.0008
	0.0020
	
	0.0005
	0.0024
	0.0022

	M
	
	0.0020
	0.0021
	
	0.0014
	0.0024
	
	0.0019
	0.0024
	
	0.0018
	0.0034
	0.0025

	N
	
	0.0018
	0.0021
	
	0.0017
	0.0019
	
	‑0.0009
	0.0020
	
	0.0010
	0.0020
	0.0020

	O
	
	0.0010
	0.0018
	
	0.0015
	0.0018
	
	0.0020
	0.0019
	
	0.0015
	0.0030
	0.0026

	P
	
	‑0.0012
	0.0021
	
	0.0005
	0.0021
	
	0.0010
	0.0022
	
	0.0002
	0.0039
	0.0038

	Q
	
	0.0005
	0.0038
	
	0.0010
	0.0036
	
	0.0000
	0.0038
	
	0.0005
	0.0053
	0.0109

	R
	
	0.0253
	0.0038
	
	0.0149
	0.0038
	
	0.0165
	0.0046
	
	0.0172
	0.0032
	0.0032

	S
	
	n.e.
	n.e.
	
	0.0279
	0.0033
	
	n.e.
	n.e.
	
	0.0279
	0.0090a
	0.0087a



a	Does not reflect between‑temperature variability

Figure S1: CCQM‑K9, ‑K9.1, ‑K9.2, and APMP.QM‑K9 (Phosphate Buffer)
Degrees of Equivalence
[image: ]Degrees of Equivalence, Nominal pH
a: Variance Propagation

[image: ]Degrees of Equivalence, Nominal pH
b: PBMC


Table S2.a CCQM‑K17 and EUROMET.QM‑K17 (Phthalate Buffer)
Reported Values

	
	
	
	15 °C
	
	25 °C
	
	37 °C

	KC
	Code
	
	pH
	u(pH)
	
	pH
	u(pH)
	
	pH
	u(pH)

	CCQM‑K17
	F
	
	4.0070
	0.0020
	
	4.0150
	0.0020
	
	4.0370
	0.0020

	“
	G
	
	4.0033
	0.0015
	
	4.0104
	0.0017
	
	4.0296
	0.0017

	“
	I
	
	4.0020
	0.0024
	
	4.0050
	0.0022
	
	4.0290
	0.0020

	“
	J
	
	4.0024
	0.0032
	
	4.0108
	0.0030
	
	4.0261
	0.0039

	“
	K
	
	4.0108
	0.0005
	
	4.0170
	0.0006
	
	4.0371
	0.0013

	“
	L
	
	4.0095
	0.0011
	
	4.0174
	0.0011
	
	4.0397
	0.0015

	“
	M
	
	4.0100
	0.0011
	
	4.0168
	0.0011
	
	4.0360
	0.0015

	“
	N
	
	4.0123
	0.0015
	
	4.0183
	0.0015
	
	4.0355
	0.0015

	“
	O
	
	4.0074
	0.0008
	
	4.0150
	0.0008
	
	4.0351
	0.0008

	“
	Q
	
	4.0130
	0.0013
	
	4.0193
	0.0013
	
	4.0380
	0.0013

	“
	R
	
	4.0014
	0.0017
	
	4.0050
	0.0017
	
	4.0272
	0.0011

	KCRVa
KCRV
	
	4.0093
	0.0009
	
	4.0156
	0.0011
	
	4.0343
	0.0013

	xDL 
	
	4.0077
	0.0012
	
	4.0140
	0.0015
	
	4.0340
	0.0013

	
	
	
	
	
	
	
	
	
	
	

	EUROMET
QM‑K17
	A
	
	3.9919
	0.0012
	
	4.0002
	0.0019
	
	4.0209
	0.0023

	
	M†
	
	3.9985
	0.0012
	
	4.0052
	0.0012
	
	4.0225
	0.0012



a	Estimated as Graybill‑Deal weighted mean with with uncertainty based on Graybill‑Deal weighted standard deviation

Table S2.b: CCQM‑K17 and EUROMET.QM‑K17 (Phthalate Buffer)
Variance Propagation Degrees of Equivalence a

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	n
	D
	s(d)
	ū(d)
	U95(D)

	A
	
	‑0.0059
	0.0044
	
	‑0.0038
	0.0055
	
	0.0001
	0.0065
	
	3
	‑0.0032
	0.0030
	0.0028
	0.0082

	F
	
	‑0.0023
	0.0044
	
	‑0.0006
	0.0046
	
	0.0027
	0.0048
	
	3
	‑0.0001
	0.0025
	0.0023
	0.0068

	G
	
	‑0.0060
	0.0035
	
	‑0.0052
	0.0040
	
	‑0.0047
	0.0043
	
	3
	‑0.0053
	0.0007
	0.0020
	0.0042

	I
	
	‑0.0073
	0.0051
	
	‑0.0106
	0.0049
	
	‑0.0053
	0.0048
	
	3
	‑0.0077
	0.0027
	0.0025
	0.0073

	J
	
	‑0.0069
	0.0066
	
	‑0.0048
	0.0064
	
	‑0.0082
	0.0082
	
	3
	‑0.0066
	0.0017
	0.0036
	0.0079

	K
	
	0.0015
	0.0021
	
	0.0014
	0.0025
	
	0.0028
	0.0037
	
	3
	0.0019
	0.0008
	0.0014
	0.0032

	L
	
	0.0002
	0.0028
	
	0.0018
	0.0031
	
	0.0054
	0.0040
	
	3
	0.0025
	0.0027
	0.0017
	0.0063

	M
	
	0.0007
	0.0028
	
	0.0012
	0.0031
	
	0.0017
	0.0040
	
	3
	0.0012
	0.0005
	0.0017
	0.0035

	N
	
	0.0030
	0.0035
	
	0.0027
	0.0037
	
	0.0012
	0.0040
	
	3
	0.0023
	0.0010
	0.0019
	0.0042

	O
	
	‑0.0019
	0.0024
	
	‑0.0006
	0.0027
	
	0.0008
	0.0031
	
	3
	‑0.0006
	0.0014
	0.0014
	0.0038

	Q
	
	0.0037
	0.0032
	
	0.0037
	0.0034
	
	0.0037
	0.0037
	
	3
	0.0037
	0.0000
	0.0017
	0.0034

	R
	
	‑0.0079
	0.0038
	
	‑0.0106
	0.0040
	
	‑0.0071
	0.0034
	
	3
	‑0.0085
	0.0018
	0.0019
	0.0053



a	Estimates recalculated from the reported results

Table S2.c: CCQM‑K17 and EUROMET.QM‑K17 (Phthalate Buffer)
PBMC Degrees of Equivalence

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	D
	‑U95(D)
	+U95(D)

	A
	
	‑0.0066
	0.0034
	
	‑0.0050
	0.0044
	
	‑0.0016
	0.0051
	
	‑0.0048
	0.0046
	0.0070

	F
	
	‑0.0007
	0.0041
	
	0.0011
	0.0041
	
	0.0033
	0.0040
	
	0.0012
	0.0050
	0.0052

	G
	
	‑0.0048
	0.0032
	
	‑0.0039
	0.0036
	
	‑0.0048
	0.0036
	
	‑0.0045
	0.0035
	0.0035

	I
	
	‑0.0061
	0.0048
	
	‑0.0098
	0.0044
	
	‑0.0055
	0.0040
	
	‑0.0070
	0.0061
	0.0051

	J
	
	‑0.0055
	0.0063
	
	‑0.0034
	0.0059
	
	‑0.0083
	0.0076
	
	‑0.0055
	0.0085
	0.0070

	K
	
	0.0036
	0.0014
	
	0.0035
	0.0016
	
	0.0035
	0.0028
	
	0.0035
	0.0021
	0.0021

	L
	
	0.0021
	0.0024
	
	0.0038
	0.0024
	
	0.0063
	0.0031
	
	0.0039
	0.0036
	0.0047

	M
	
	0.0027
	0.0024
	
	0.0032
	0.0024
	
	0.0023
	0.0031
	
	0.0027
	0.0029
	0.0027

	N
	
	0.0052
	0.0032
	
	0.0048
	0.0032
	
	0.0017
	0.0032
	
	0.0041
	0.0047
	0.0038

	O
	
	‑0.0002
	0.0019
	
	0.0012
	0.0019
	
	0.0013
	0.0019
	
	0.0008
	0.0024
	0.0022

	Q
	
	0.0059
	0.0027
	
	0.0059
	0.0028
	
	0.0045
	0.0028
	
	0.0054
	0.0031
	0.0030

	R
	
	‑0.0069
	0.0035
	
	‑0.0100
	0.0035
	
	‑0.0076
	0.0024
	
	‑0.0080
	0.0046
	0.0037




Figure S2: CCQM‑K17 and EUROMET.QM‑K17 (Phthalate Buffer)
Degrees of Equivalence
[image: ]Degrees of Equivalence, Nominal pH
a: Variance Propagation

[image: ]Degrees of Equivalence, Nominal pH
b: PBMC


Table S3.a: CCQM‑K18 and –K18.1 (Carbonate Buffer)
Reported Values

	
	
	
	25 °C

	KC
	Code
	
	pH
	u(pH)

	CCQM‑K18
	A#
	
	10.1852
	0.0036

	“
	C
	
	10.1945
	0.0037

	“
	E#
	
	10.2051
	0.0032

	“
	F#
	
	10.1815
	0.0018

	“
	H
	
	10.1975
	0.0030

	“
	I#
	
	10.2102
	0.0011

	“
	J
	
	10.2014
	0.0013

	“
	K
	
	10.1969
	0.0008

	“
	L
	
	10.1995
	0.0015

	“
	M#
	
	10.2107
	0.0015

	“
	N
	
	10.1975
	0.0017

	“
	R
	
	10.2003
	0.0012

	KCRVa
KCRV
	
	10.1985
	0.0019

	xDL
	
	10.1986
	0.0025

	
	
	
	
	

	CCQM‑K18.1
	A
	
	10.0857
	0.0034

	“
	E
	
	10.1032
	0.0016

	“
	F
	
	10.0861
	0.0018

	“
	I
	
	10.1092
	0.0019

	“
	M
	
	10.1048
	0.0015

	“
	P
	
	10.1076
	0.0006

	“
	T
	
	10.1409
	0.0034

	“
	L†
	
	10.1033
	0.0015



a	Estimated as median with uncertainty based on median absolute deviation from the median (MAD)


Table S3.b: CCQM‑K18 and –K18.1 (Carbonate Buffer)
Variance Propagation and PBMC Degrees of Equivalence

	
	
	25 °C

	
	
	Variance
Propagation a
	
	PBMC

	Code
	
	d
	U95(d)
	
	d
	U95(d)

	A#
	
	‑0.0133
	0.0081
	
	‑0.0144
	0.0071

	A
	
	‑0.0166
	0.0089
	
	‑0.0176
	0.0072

	C
	
	‑0.0040
	0.0083
	
	‑0.0043
	0.0074

	E#
	
	0.0066
	0.0074
	
	0.0071
	0.0064

	E
	
	0.0009
	0.0065
	
	‑0.0001
	0.0044

	F#
	
	‑0.0170
	0.0052
	
	‑0.0188
	0.0037

	F
	
	‑0.0162
	0.0067
	
	‑0.0172
	0.0045

	H
	
	‑0.0010
	0.0071
	
	‑0.0012
	0.0059

	I#
	
	0.0117
	0.0044
	
	0.0127
	0.0025

	I
	
	0.0069
	0.0068
	
	0.0058
	0.0047

	J
	
	0.0029
	0.0046
	
	0.0032
	0.0028

	K
	
	‑0.0016
	0.0041
	
	‑0.0018
	0.0021

	L
	
	0.0010
	0.0048
	
	0.0011
	0.0031

	M#
	
	0.0122
	0.0048
	
	0.0132
	0.0032

	M
	
	0.0025
	0.0064
	
	0.0015
	0.0041

	N
	
	‑0.0010
	0.0051
	
	‑0.0012
	0.0036

	P
	
	0.0053
	0.0058
	
	0.0043
	0.0032

	R
	
	0.0018
	0.0045
	
	0.0020
	0.0027

	T
	
	0.0386
	0.0089
	
	0.0375
	0.0072



a	Estimates recalculated from the reported results


Figure S3: CCQM‑K18 and –K18.1 (Carbonate Buffer)
Degrees of Equivalence
[image: ]Degrees of Equivalence, Nominal pH
a: Variance Propagation

[image: ]Degrees of Equivalence, Nominal pH
b: PBMC


Table S4.a: CCQM‑K19 and –K19.1 (Borate Buffer)
Reported Results

	
	
	
	15 °C
	
	25 °C
	
	37 °C

	KC
	Code
	
	pH
	u(pH)
	
	pH
	u(pH)
	
	pH
	u(pH)

	CCQM‑K19
	B
	
	9.3220
	0.0027
	
	9.2230
	0.0027
	
	9.1370
	0.0020

	“
	C
	
	n.m.
	n.m.
	
	9.2295
	0.0022
	
	9.1400
	0.0023

	“
	G
	
	9.3247
	0.0017
	
	9.2343
	0.0015
	
	9.1471
	0.0016

	“
	I
	
	9.3212
	0.0074
	
	9.2291
	0.0032
	
	9.1401
	0.0017

	“
	J
	
	9.3224
	0.0014
	
	9.2303
	0.0015
	
	9.1426
	0.0013

	“
	K#
	
	9.3220
	0.0055
	
	9.2300
	0.0055
	
	9.1420
	0.0055

	“
	L
	
	9.3210
	0.0013
	
	9.2289
	0.0012
	
	9.1415
	0.0012

	“
	M
	
	9.3214
	0.0013
	
	9.2300
	0.0013
	
	9.1421
	0.0013

	“
	N
	
	9.3266
	0.0013
	
	9.2269
	0.0023
	
	9.1429
	0.0027

	“
	O
	
	9.3268
	0.0010
	
	9.2361
	0.0009
	
	9.1485
	0.0009

	“
	Q
	
	9.3296
	0.0020
	
	9.2372
	0.0020
	
	9.1495
	0.0020

	KCRVa
KCRV
	
	9.3222
	0.0007
	
	9.2300
	0.0007
	
	9.1421
	0.0012

	xDL
	
	9.3243
	0.0010
	
	9.2308
	0.0013
	
	9.1432
	0.0012

	
	
	
	
	
	
	
	
	
	
	

	CCQM‑K19.1
	A
	
	9.3236
	0.0025
	
	9.2321
	0.0020
	
	9.1441
	0.0024

	“
	E
	
	9.3250
	0.0039
	
	9.2367
	0.0022
	
	9.1541
	0.0041

	“
	F
	
	9.3385
	0.0016
	
	9.2465
	0.0017
	
	9.1592
	0.0016

	“
	J†
	
	9.3305
	0.0012
	
	9.2379
	0.0012
	
	9.1503
	0.0012

	“
	K
	
	9.3337
	0.0007
	
	9.2409
	0.0006
	
	9.1516
	0.0008

	“
	L†
	
	9.3325
	0.0011
	
	9.2390
	0.0011
	
	9.1505
	0.0011

	“
	M†
	
	9.3314
	0.0011
	
	9.2399
	0.0011
	
	9.1522
	0.0011

	“
	P
	
	9.3352
	0.0009
	
	9.2432
	0.0010
	
	9.1550
	0.0010



a	Estimated as median with uncertainty based on median absolute deviation from the median (MAD)


Table S4.b: CCQM‑K19 and –K19.1 (Borate Buffer)
Variance Propagation Degrees of Equivalence a

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	n
	D
	s(d)
	ū(d)
	U95(D)

	A
	
	‑0.0085
	0.0057
	
	‑0.0071
	0.0049
	
	‑0.0069
	0.0059
	
	3
	‑0.0075
	0.0008
	0.0028
	0.0058

	B
	
	‑0.0002
	0.0056
	
	‑0.0070
	0.0056
	
	‑0.0051
	0.0047
	
	3
	‑0.0041
	0.0035
	0.0026
	0.0088

	C
	
	n.e.
	n.e.
	
	‑0.0005
	0.0046
	
	‑0.0021
	0.0051
	
	2
	‑0.0013
	0.0011
	0.0024
	0.0054

	E
	
	‑0.0071
	0.0083
	
	‑0.0025
	0.0052
	
	0.0031
	0.0089
	
	3
	‑0.0022
	0.0051
	0.0038
	0.0127

	F
	
	0.0064
	0.0043
	
	0.0073
	0.0044
	
	0.0082
	0.0046
	
	3
	0.0073
	0.0009
	0.0022
	0.0048

	G
	
	0.0025
	0.0037
	
	0.0043
	0.0033
	
	0.0050
	0.0039
	
	3
	0.0039
	0.0013
	0.0018
	0.0045

	I
	
	‑0.0010
	0.0149
	
	‑0.0009
	0.0064
	
	‑0.0020
	0.0042
	
	3
	‑0.0013
	0.0006
	0.0048
	0.0097

	J
	
	0.0002
	0.0031
	
	0.0003
	0.0033
	
	0.0005
	0.0035
	
	3
	0.0003
	0.0002
	0.0017
	0.0033

	K#
	
	‑0.0002
	0.0111
	
	0.0000
	0.0111
	
	‑0.0001
	0.0113
	
	3
	‑0.0001
	0.0001
	0.0056
	0.0111

	K
	
	0.0016
	0.0031
	
	0.0017
	0.0030
	
	0.0006
	0.0037
	
	3
	0.0013
	0.0006
	0.0016
	0.0035

	L
	
	‑0.0012
	0.0029
	
	‑0.0011
	0.0026
	
	‑0.0006
	0.0033
	
	3
	‑0.0010
	0.0003
	0.0015
	0.0030

	M
	
	‑0.0008
	0.0029
	
	0.0000
	0.0028
	
	0.0000
	0.0035
	
	3
	‑0.0003
	0.0005
	0.0015
	0.0032

	N
	
	0.0044
	0.0030
	
	‑0.0031
	0.0048
	
	0.0008
	0.0059
	
	3
	0.0007
	0.0038
	0.0024
	0.0089

	O
	
	0.0046
	0.0024
	
	0.0061
	0.0021
	
	0.0064
	0.0029
	
	3
	0.0057
	0.0010
	0.0013
	0.0032

	P
	
	0.0031
	0.0032
	
	0.0040
	0.0034
	
	0.0040
	0.0039
	
	3
	0.0037
	0.0005
	0.0018
	0.0037

	Q
	
	0.0074
	0.0042
	
	0.0072
	0.0042
	
	0.0074
	0.0047
	
	3
	0.0073
	0.0001
	0.0022
	0.0044



a	Estimates recalculated from the reported results

Table S4.c: CCQM‑K19 and –K19.1 (Borate Buffer)
PBMC Degrees of Equivalence

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	D
	‑U95(D)
	+U95(D)

	A
	
	‑0.0079
	0.0050
	
	‑0.0069
	0.0040
	
	‑0.0069
	0.0048
	
	‑0.0072
	0.0048
	0.0045

	B
	
	‑0.0023
	0.0055
	
	‑0.0085
	0.0056
	
	‑0.0068
	0.0042
	
	‑0.0062
	0.0064
	0.0080

	C
	
	n.e.
	n.e.
	
	‑0.0014
	0.0045
	
	‑0.0035
	0.0047
	
	‑0.0024
	0.0051
	0.0049

	E
	
	‑0.0065
	0.0076
	
	‑0.0023
	0.0043
	
	0.0031
	0.0080
	
	‑0.0021
	0.0099
	0.0111

	F
	
	0.0070
	0.0032
	
	0.0075
	0.0034
	
	0.0082
	0.0032
	
	0.0075
	0.0033
	0.0034

	G
	
	0.0006
	0.0035
	
	0.0040
	0.0032
	
	0.0044
	0.0033
	
	0.0032
	0.0052
	0.0040

	I
	
	‑0.0031
	0.0145
	
	‑0.0018
	0.0064
	
	‑0.0034
	0.0035
	
	‑0.0029
	0.0110
	0.0105

	J
	
	‑0.0020
	0.0030
	
	‑0.0005
	0.0032
	
	‑0.0006
	0.0028
	
	‑0.0010
	0.0034
	0.0032

	K#
	
	‑0.0022
	0.0108
	
	‑0.0008
	0.0109
	
	‑0.0012
	0.0108
	
	‑0.0014
	0.0023
	0.0016

	K
	
	0.0022
	0.0014
	
	0.0019
	0.0012
	
	0.0006
	0.0016
	
	0.0017
	0.0032
	0.0030

	L
	
	‑0.0037
	0.0029
	
	‑0.0021
	0.0028
	
	‑0.0019
	0.0027
	
	‑0.0025
	0.0036
	0.0033

	M
	
	‑0.0032
	0.0028
	
	‑0.0009
	0.0029
	
	‑0.0012
	0.0028
	
	‑0.0017
	0.0076
	0.0054

	N
	
	0.0027
	0.0029
	
	‑0.0043
	0.0048
	
	‑0.0003
	0.0055
	
	‑0.0002
	0.0040
	0.0026

	O
	
	0.0031
	0.0024
	
	0.0060
	0.0022
	
	0.0060
	0.0021
	
	0.0053
	0.0019
	0.0019

	P
	
	0.0037
	0.0017
	
	0.0042
	0.0019
	
	0.0040
	0.0019
	
	0.0040
	0.0041
	0.0042

	Q
	
	0.0061
	0.0041
	
	0.0071
	0.0041
	
	0.0070
	0.0041
	
	0.0067
	0.0048
	0.0045





Figure S4: CCQM‑K19 and –K19.1 (Borate Buffer)
Degrees of Equivalence
[image: ]Degrees of Equivalence, Nominal pH
a: Variance Propagation

[image: ]Degrees of Equivalence, Nominal pH
b: PBMC



Table S5.a: CCQM‑K20 (Tetroxalate Buffer)
Reported Results

	
	
	15 °C
	
	25 °C
	
	37 °C

	Code
	
	pH
	u(pH)
	
	pH
	u(pH)
	
	pH
	u(pH)

	E
	
	1.7718
	0.0015
	
	1.7867
	0.0028
	
	1.7995
	0.0031

	C
	
	n.m.
	n.m.
	
	1.7825
	0.0022
	
	1.8035
	0.0023

	H
	
	1.7828
	0.0019
	
	1.7897
	0.0014
	
	1.8035
	0.0016

	I
	
	1.7808
	0.0029
	
	1.7918
	0.0026
	
	1.8050
	0.0012

	L
	
	1.7818
	0.0010
	
	1.7917
	0.0010
	
	1.8068
	0.0010

	P
	
	1.7816
	0.0015
	
	1.7911
	0.0014
	
	1.8078
	0.0022

	Q*
	
	1.7838
	0.0021a
	
	1.7915
	0.0021a
	
	1.8057
	0.0021a

	K
	
	1.7842
	0.0004
	
	1.7928
	0.0005
	
	1.8061
	0.0007

	R
	
	1.7827
	0.0021
	
	1.7933
	0.0023
	
	1.8074
	0.0020

	J
	
	1.7844
	0.0011
	
	1.7934
	0.0011
	
	1.8077
	0.0011

	N
	
	1.7889
	0.0019
	
	1.7990
	0.0019
	
	1.8133
	0.0022

	T*
	
	1.8141
	0.0041
	
	1.8222
	0.0039
	
	1.8345
	0.0040

	KCRVb
	
	1.7833
	0.0010
	
	1.7922
	0.0008
	
	1.8063
	0.0007

	xDL
	
	1.7821
	0.0015
	
	1.7915
	0.0012
	
	1.8063
	0.0008



a	Participant did not report u(pH); listed value is 0.0001 larger than largest u(pH) reported by this participant in 
CCQM‑K9, ‑K17, and K‑19
b	Estimated as Graybill‑Deal weighted mean with with uncertainty based on Graybill‑Deal weighted standard deviation

Table S5.b: CCQM‑K20 (Tetroxalate Buffer)
Variance Propagation Degrees of Equivalence a

	
	
	15 °C
	
	25 °C
	
	37 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	n
	D
	s(d)
	ū(d)
	U95(D)

	C
	
	n.e.
	n.e.
	
	‑0.0097
	0.0047
	
	‑0.0028
	0.0048
	
	2
	‑0.0062
	0.0049
	0.0024
	0.0108

	E
	
	‑0.0115
	0.0035
	
	‑0.0055
	0.0058
	
	‑0.0068
	0.0062
	
	3
	‑0.0079
	0.0032
	0.0027
	0.0083

	H
	
	‑0.0005
	0.0043
	
	‑0.0025
	0.0032
	
	‑0.0028
	0.0035
	
	3
	‑0.0019
	0.0013
	0.0018
	0.0045

	I
	
	‑0.0025
	0.0061
	
	‑0.0004
	0.0053
	
	‑0.0013
	0.0027
	
	3
	‑0.0014
	0.0011
	0.0025
	0.0054

	J
	
	0.0011
	0.0030
	
	0.0012
	0.0027
	
	0.0014
	0.0026
	
	3
	0.0012
	0.0002
	0.0014
	0.0028

	K
	
	0.0009
	0.0021
	
	0.0006
	0.0019
	
	‑0.0002
	0.0019
	
	3
	0.0004
	0.0006
	0.0010
	0.0023

	L
	
	‑0.0015
	0.0028
	
	‑0.0005
	0.0025
	
	0.0005
	0.0024
	
	3
	‑0.0005
	0.0010
	0.0013
	0.0033

	N
	
	0.0056
	0.0043
	
	0.0068
	0.0041
	
	0.0070
	0.0046
	
	3
	0.0065
	0.0008
	0.0022
	0.0046

	P
	
	‑0.0017
	0.0035
	
	‑0.0011
	0.0032
	
	0.0015
	0.0045
	
	3
	‑0.0004
	0.0017
	0.0019
	0.0051

	Q*
	
	0.0005
	0.0047 b
	
	‑0.0007
	0.0045b
	
	‑0.0006
	0.0044b
	
	3
	‑0.0003
	0.0007
	0.0023b
	0.0047b

	R
	
	‑0.0006
	0.0046
	
	0.0011
	0.0048
	
	0.0011
	0.0041
	
	3
	0.0005
	0.0010
	0.0022
	0.0049

	T*
	
	0.0308
	0.0084
	
	0.0300
	0.0080
	
	0.0282
	0.0080
	
	3
	0.0297
	0.0013
	0.0041
	0.0086



a	Estimates recalculated from the reported results
b	Participant did not report u(pH); uncertainty component estimated using u(pH) = 0.0021 pH.  This value is slightly larger than the largest u(pH) reported by participant in CCQM‑K9, ‑K17, and –K19

Table S5.c: CCQM‑K20 (Tetroxalate Buffer)
PBMC Degrees of Equivalence

	
	
	15 °C
	
	25 °
	
	3 °C
	
	Combined

	Code
	
	d
	U95(d)
	
	d
	U95(d)
	
	d
	U95(d)
	
	D
	‑U95(D)
	+U95(D)

	C
	
	n.e.
	n.e.
	
	‑0.0098
	0.0044
	
	‑0.0029
	0.0047
	
	‑0.0064
	0.0071
	0.0074

	E
	
	‑0.0118
	0.0032
	
	‑0.0052
	0.0056
	
	‑0.0072
	0.0062
	
	‑0.0082
	0.0060
	0.0076

	H
	
	0.0008
	0.0039
	
	‑0.0019
	0.0030
	
	‑0.0030
	0.0033
	
	‑0.0016
	0.0040
	0.0052

	I
	
	‑0.0015
	0.0059
	
	0.0003
	0.0053
	
	‑0.0014
	0.0027
	
	‑0.0010
	0.0049
	0.0056

	J
	
	0.0025
	0.0026
	
	0.0021
	0.0026
	
	0.0016
	0.0025
	
	0.0021
	0.0026
	0.0025

	K
	
	0.0023
	0.0014
	
	0.0016
	0.0016
	
	‑0.0002
	0.0018
	
	0.0015
	0.0030
	0.0020

	L
	
	‑0.0004
	0.0023
	
	0.0003
	0.0022
	
	0.0006
	0.0022
	
	0.0002
	0.0024
	0.0024

	N
	
	0.0074
	0.0038
	
	0.0081
	0.0039
	
	0.0074
	0.0044
	
	0.0077
	0.0040
	0.0042

	P
	
	‑0.0005
	0.0034
	
	‑0.0003
	0.0032
	
	0.0018
	0.0048
	
	0.0001
	0.0034
	0.0049

	Q*
	
	0.0015
	0.0044a
	
	‑0.0002
	0.0043a
	
	‑0.0008
	0.0043a
	
	0.0002
	0.0046a
	0.0046a

	R
	
	0.0007
	0.0047
	
	0.0020
	0.0049
	
	0.0013
	0.0044
	
	0.0013
	0.0043
	0.0045

	T*
	
	0.0320
	0.0085
	
	0.0308
	0.0080
	
	0.0283
	0.0083
	
	0.0304
	0.0085
	0.0084



a	Participant did not report u(pH); uncertainty component estimated using u(pH) = 0.0021 pH.  This value is slightly larger than the largest u(pH) reported by participant in CCQM‑K9, ‑K17, and ‑K19

Figure S5: CCQM‑K20 (Tetroxalate Buffer)
Degrees of Equivalence
[image: ]Degrees of Equivalence, Nominal pH
a: Variance Propagation

[image: ]Degrees of Equivalence, Nominal pH
b: PBMC


Table S6: Variance Propagation and PBMC Summary Degrees of Equivalence

	
	
	Variance Propagation
	
	PBMC

	Code
	
	n
	Ð
	s(D)
	ū(D)
	U95(Ð)
	
	Ð
	‑U95(Ð)
	+U95(Ð)

	A
	
	3
	‑0.0091
	0.0068
	0.0039
	0.0157
	
	‑0.0078
	0.0151
	0.0083

	B
	
	1
	‑0.0041
	n.e.
	0.0044
	0.0088a
	
	‑0.0062
	0.0064a
	0.0079a

	C
	
	3
	‑0.0038
	0.0025
	0.0042
	0.0098
	
	‑0.0040
	0.0084
	0.0064

	D
	
	1
	‑0.0041
	n.e.
	0.0046
	0.0092a
	
	‑0.0037
	0.0090a
	0.0086a

	E
	
	4
	‑0.0038
	0.0039
	0.0048
	0.0124
	
	‑0.0038
	0.0101
	0.0092

	F
	
	4
	‑0.0029
	0.0098
	0.0030
	0.0205
	
	‑0.0008
	0.0194
	0.0106

	G
	
	3
	‑0.0016
	0.0049
	0.0019
	0.0104
	
	‑0.0032
	0.0039
	0.0094

	H
	
	2
	‑0.0015
	0.0007
	0.0030
	0.0061
	
	‑0.0014
	0.0050
	0.0056

	I
	
	5
	‑0.0011
	0.0052
	0.0045
	0.0138
	
	‑0.0015
	0.0109
	0.0106

	J
	
	5
	‑0.0006
	0.0036
	0.0025
	0.0088
	
	‑0.0002
	0.0101
	0.0052

	K
	
	5
	0.0005
	0.0013
	0.0017
	0.0043
	
	0.0011
	0.0042
	0.0036

	L
	
	5
	0.0009
	0.0017
	0.0022
	0.0056
	
	0.0008
	0.0051
	0.0061

	M
	
	4
	0.0012
	0.0011
	0.0021
	0.0048
	
	0.0014
	0.0055
	0.0036

	N
	
	5
	0.0018
	0.0029
	0.0028
	0.0080
	
	0.0018
	0.0072
	0.0084

	O
	
	3
	0.0021
	0.0032
	0.0016
	0.0072
	
	0.0018
	0.0029
	0.0055

	P
	
	4
	0.0024
	0.0026
	0.0024
	0.0071
	
	0.0024
	0.0050
	0.0040

	Q
	
	4
	0.0028
	0.0035
	0.0021
	0.0081
	
	0.0035
	0.0066
	0.0061

	R
	
	4
	0.0060
	0.0125
	0.0038
	0.0249
	
	0.0017
	0.0127
	0.0246

	S
	
	1
	0.0271
	n.e.
	0.0016
	0.0032b
	
	0.0279
	0.0032b
	0.0032b

	T
	
	2
	0.0341
	0.0063
	0.0044
	0.0153
	
	0.0343
	0.0111
	0.0094



a	Does not reflect between‑buffer variability
b	Does not reflect between‑temperature or between‑buffer variability

Figure S6: PBMC Combined Degrees of Equivalence
Comparison of Symmetric and Asymmetric U95(D) and U95(Đ)

[image: ]Degrees of Equivalence, Nominal pH
a: Symmetric

[bookmark: _GoBack][image: ]Degrees of Equivalence, Nominal pH
b: Asymmetric
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