Supplementary File
Supplemental Table 1a: Historical refractive index values for native plasma with no anticoagulant added (Starlinger 1923b).
	Sample
	Pulfrich Unit Scale
	(17.5 °C)

nD

	(A)
	68.5
	1.35334

	(B)
	62.65
	1.35119

	(C)
	59.0
	1.34984

	(D)
	64.05
	1.35171

	(E)
	60.7
	1.35047

	(F)
	60.4
	1.35036

	(G)
	60.0
	1.35021

	(H)
	58.1
	1.34951

	(I)
	58.2
	1.34954

	(J)
	50.95
	1.34685

	(K)
	65.15
	1.35211

	(L)
	59.9
	1.35017

	(M)
	49.55
	1.34633

	(N)
	47.95
	1.34573

	(O)
	63.25
	1.35141

	(P)
	61.0
	1.35058

	(Q)
	58.75
	1.34975

	(R)
	54.95
	1.34834

	(S)
	64.9
	1.35201

	(T)
	63.0
	1.35132


Remark: Pulfrich scale units were converted to refractive index values according to B. Wagner, Tabellen zum Eintauchrefraktometer [Tables for the immersion refractometer], Sondershausen 1928, p. XXXIII – XXXIV (see Supplemental Figure 1). The then standard temperature of 17.5 °C was assumed. The readout accuracy of about 0.1 scale units corresponds to about 0.000037 refractive index units. The introduction gives an overview of the instrument’s use; a reference section lists medical and clinical studies and applications as well.
Supplemental Table 1b: Historical refractive index values for native plasma with and with hirudin (Hasuike 1928).
	Sample
	Type
	Pulfrich Unit Scale
	(17.5 °C)

nD

	Plasma A
	Native
	55.6
	1.34858

	Plasma B
	
	51.4
	1.34702

	Plasma C
	
	50.2
	1.34657

	Plasma D
	
	55.1
	1.34840

	Plasma E
	
	54.8
	1.34829

	Plasma F
	
	54.5
	1.34818

	Plasma A
	Hirudin
	55.6
	1.34858

	Plasma B
	
	51.5
	1.34706

	Plasma C
	
	50.2
	1.34657

	Plasma D
	
	55.0
	1.34836

	Plasma E
	
	54.8
	1.34829

	Plasma F
	
	54.5
	1.34818


Remark: Pulfrich scale units were converted to refractive index values according to B. Wagner, Tabellen zum Eintauchrefraktometer [Tables for the immersion refractometer], Sondershausen 1928, p. XXXIII – XXXIV (see Supplemental Figure 1). The then standard temperature of 17.5 °C was assumed. The readout accuracy of about 0.1 scale units corresponds to about 0.000037 refractive index units. The introduction gives an overview of the instrument’s use; a reference section lists medical and clinical studies and applications as well.
Supplemental Table 1c: Historical refractive index values for hirudin plasma of diseased and healthy individuals (Jung 1927).
	Sample
	Pulfrich Unit Scale
	(17.5 °C)

nD

	Carcinoma
	62.40
	1.35110

	Carcinoma prostatae
	63.45
	1.35148

	Congenital syphilis
	59.06
	1.34987

	Congenital syphilis
	63.91
	1.35165

	Enuresis
	64.60
	1.35190

	Emphysema
	61.00
	1.35058

	Erythema nodosum
	60.97
	1.35057

	Furuncle
	62.15
	1.35101

	Gastritis
	58.92
	1.34981

	Gastritis
	60.00
	1.35021

	Gastritis
	60.36
	1.35034

	Mediastinal tumor
	57.23
	1.34918

	Obstipation
	63.28
	1.35142

	Pharyngitis
	60.00
	1.35021

	Pharyngitis
	63.24
	1.35140

	Pulmonary tuberculosis
	60.97
	1.35057

	Pulmonary tuberculosis
	63.10
	1.35135

	Pulmonary tuberculosis
	62.44
	1.35111

	Pulmonary tuberculosis
	66.65
	1.35266

	Pulmonary tuberculosis
	63.92
	1.35164

	Pulmonary tuberculosis
	63.59
	1.35153

	Pulmonary tuberculosis
	63.43
	1.35146

	Pulmonary tuberculosis
	62.08
	1.35099

	Pulmonary tuberculosis
	66.88
	1.35275

	Pyelitis
	62.53
	1.35114

	Rheuma
	60.52
	1.35040

	Rheuma
	60.43
	1.35037

	Retroflexio
	64.62
	1.35190

	Third stage syphilis
	65.74
	1.35232

	Healthy
	57.32
	1.34922

	Healthy
	58.92
	1.34981

	Healthy
	59.52
	1.35003

	Healthy
	60.10
	1.35025

	Healthy
	58.18
	1.34954

	Healthy
	57.37
	1.34924

	Healthy
	60.17
	1.35028

	Healthy
	60.50
	1.35040

	Healthy
	57.00
	1.34910

	Healthy
	59.09
	1.34988

	Healthy
	65.50
	1.35224


Remark: Pulfrich scale units were converted to refractive index values according to B. Wagner, Tabellen zum Eintauchrefraktometer [Tables for the immersion refractometer], Sondershausen 1928, p. XXXIII – XXXIV (see Supplemental Figure 1). The then standard temperature of 17.5 °C was assumed. The readout accuracy of about 0.1 scale units corresponds to about 0.000037 refractive index units. The introduction gives an overview of the instrument’s use; a reference section lists medical and clinical studies and applications as well.
Supplemental Table 2: Calibration of the specific refractive index increment of plasma pools for fractionation.
	Sample
	nD20
(Sample)
	nD20 (10 kDa
permeat)
	Net nD20

	dn/dc (mL/mg)
	mg/mL (Refractometric)
	mg/mL (Dumas)

	P01
	1,34610
	1,33526
	0,01084
	0,0001953
	55,8
	55,5

	P02
	1,34615
	1,33527
	0,01088
	0,0001946
	56,0
	55,9

	P03
	1,34622
	1,33527
	0,01095
	0,0001924
	56,4
	56,9

	P04
	1,34606
	1,33526
	0,01080
	0,0001925
	55,6
	56,1

	P05
	1,34626
	1,33525
	0,01101
	0,0001952
	56,7
	56,4

	P06
	1,34624
	1,33542
	0,01082
	0,0001925
	55,7
	56,2

	P07
	1,34620
	1,33534
	0,01086
	0,0001943
	55,9
	55,9

	P08
	1,34610
	1,33529
	0,01081
	0,0001962
	55,7
	55,1

	P09
	1,34630
	1,33537
	0,01093
	0,0001924
	56,3
	56,8

	P10
	1,34635
	1,33538
	0,01097
	0,0001959
	56,5
	56,0

	P11
	1,34619
	1,33535
	0,01084
	0,0001949
	55,8
	55,6

	P12
	1,34621
	1,33538
	0,01083
	0,0001943
	55,8
	55,7

	P13
	1,34609
	1,33532
	0,01077
	0,0001910
	55,5
	56,4

	P14
	1,34629
	1,33540
	0,01089
	0,0001957
	56,1
	55,7

	P15
	1,34622
	1,33529
	0,01093
	0,0001955
	56,3
	55,9

	P16
	1,34619
	1,33532
	0,01087
	0,0001938
	56,0
	56,1

	P17
	1,34607
	1,33538
	0,01069
	0,0001931
	55,0
	55,4

	P18
	1,34614
	1,33533
	0,01081
	0,0001970
	55,7
	54,9

	P19
	1,34626
	1,33532
	0,01094
	0,0001962
	56,3
	55,8

	P20
	1,34618
	1,33539
	0,01079
	0,0001923
	55,6
	56,1

	P21
	1,34624
	1,33540
	0,01084
	0,0001945
	55,8
	55,7

	P22
	1,34621
	1,33538
	0,01083
	0,0001918
	55,8
	56,5

	P23
	1,34608
	1,33540
	0,01068
	0,0001905
	55,0
	56,1

	P24
	1,34613
	1,33541
	0,01072
	0,0001926
	55,2
	55,7

	P25
	1,34613
	1,33538
	0,01075
	0,0001944
	55,4
	55,3

	P26
	1,34621
	1,33536
	0,01085
	0,0001927
	55,9
	56,3

	P27
	1,34615
	1,33539
	0,01076
	0,0001914
	55,4
	56,2

	P28
	1,34603
	1,33538
	0,01065
	0,0001914
	54,8
	55,6

	P29
	1,34611
	1,33535
	0,01076
	0,0001946
	55,4
	55,3

	P30
	1,34609
	1,33539
	0,01070
	0,0001932
	55,1
	55,4

	P31
	1,34607
	1,33530
	0,01077
	0,0001927
	55,5
	55,9

	P32
	1,34620
	1,33534
	0,01086
	0,0001940
	55,9
	56,0

	P33
	1,34627
	1,33535
	0,01092
	0,0002015
	56,2
	54,2

	P34
	1,34616
	1,33531
	0,01085
	0,0001944
	55,9
	55,8

	P35
	1,34617
	1,33538
	0,01079
	0,0001950
	55,6
	55,3

	P36
	1,34618
	1,33529
	0,01089
	0,0001987
	56,1
	54,8

	P37
	1,34610
	1,33533
	0,01077
	0,0001965
	55,5
	54,8

	P38
	1,34607
	1,33540
	0,01067
	0,0001947
	54,9
	54,8

	P39
	1,34601
	1,33538
	0,01063
	0,0001947
	54,7
	54,6

	Mean
	1,3461649
	1.33535
	0,010818
	0.0001942
	55.7
	55.7

	RSD(%)
	0,01
	< 0.01
	0,84
	1.11
	0.86
	1.08


Remark: RSD stands for relative standard deviation. Paired t-test, calculated with GraphPad Prism version 8.0.0 for Windows, GraphPad Software, San Diego, California USA, www.graphpad.com, did not detect statistically significant differences between the means obtained with refractometry and Dumas (p=0.9793).
Supplemental Table 3: Measurement of single-donor plasma samples with digital refractometers.
	Sample
	J357CC analytical refractometer
	Reichert TS-D clinical refractometer

	
	nD20 sample

	nD20 permeat

	mg/mL protein
	nD sample
	nD permeat
	mg/mL protein
	“serum

protein”
	T °C

	4034
	1.34620
	1.33528
	56.3
	1.3461
	1.3350
	57
	58
	23.1

	4035
	1.34575
	1.33519
	54.4
	1.3456
	1.3349
	55
	56
	23.2

	4046
	1.34654
	1.33526
	58.1
	1.3462
	1.3350
	58
	59
	23.6

	4047
	1.34665
	1.33527
	58.7
	1.3464
	1.3349
	59
	60
	23.9

	4068
	1.34590
	1.33538
	54.2
	1.3456
	1.3350
	55
	56
	23.7

	4073
	1.34651
	1.33527
	57.9
	1.3463
	1.3350
	58
	59
	23.9

	4075
	1.34711
	1.33540
	60.4
	1.3469
	1.3351
	61
	63
	23.8

	4076
	1.34686
	1.33532
	59.5
	1.3466
	1.3350
	60
	61
	24.2

	4078
	1.34670
	1.33527
	58.9
	1.3465
	1.3350
	59
	60
	24.2

	4079
	1.34789
	1.33530
	64.9
	1.3478
	1.3351
	65
	67
	22.9

	4081
	1.34653
	1.33527
	58.0
	1.3463
	1.3350
	58
	59
	24.0

	6000
	1.34690
	1.33529
	59.8
	1.3467
	1.3350
	60
	61
	23.9

	6001
	1.34674
	1.33532
	58.9
	1.3466
	1.3350
	60
	61
	23.0

	6017
	1.34526
	1.33529
	51.4
	1.3450
	1.3350
	52
	53
	24.1

	6021
	1.34686
	1.33541
	59.0
	1.3467
	1.3352
	59
	61
	23.7

	6027
	1.34491
	1.33548
	48.6
	1.3447
	1.3352
	49
	51
	24.0

	6028
	1.34649
	1.33539
	57.2
	1.3463
	1.3351
	58
	59
	24.2

	6079
	1.34588
	1.33514
	55.4
	1.3457
	1.3349
	56
	56
	23.4

	6114
	1.34674
	1.33520
	59.5
	1.3465
	1.3349
	60
	61
	23.3

	6120
	1.34663
	1.33524
	58.7
	1.3464
	1.3350
	59
	60
	23.6

	6121
	1.34613
	1.33532
	55.7
	1.3460
	1.3352
	56
	58
	22.9

	6122
	1.34709
	1.33534
	60.6
	1.3469
	1.3350
	61
	63
	23.2

	6123
	1.34574
	1.33528
	53.9
	1.3455
	1.3350
	54
	56
	23.2

	6124
	1.34698
	1.33526
	60.4
	1.3468
	1.3350
	61
	62
	23.4

	6125
	1.34724
	1.33524
	61.9
	1.3470
	1.3350
	62
	63
	23.4

	6126
	1.34651
	1.33524
	58.1
	1.3463
	1.3350
	58
	59
	23.5

	6127
	1.34741
	1.33521
	62.9
	1.3471
	1.3349
	63
	64
	23.6

	6128
	1.34667
	1.33528
	58.7
	1.3465
	1.3350
	59
	60
	23.6

	6129
	1.34643
	1.33532
	57.3
	1.3462
	1.3351
	57
	59
	23.7

	6130
	1.34764
	1.33532
	63.5
	1.3474
	1.3351
	63
	65
	23.6

	6131
	1.34680
	1.33531
	59.2
	1.3465
	1.3351
	59
	31
	23.7

	6132
	1.34677
	1.33525
	59.4
	1.3464
	1.3350
	59
	60
	23.7

	6134
	1.34672
	1.33529
	58.9
	1.3465
	1.3349
	60
	60
	23.9

	6135
	1.34695
	1.33523
	60.4
	1.3467
	1.3349
	61
	62
	23.9

	6136
	1.34715
	1.33531
	61.0
	1.3469
	1.3350
	61
	63
	24.0

	6137
	1.34792
	1.33536
	64.7
	1.3478
	1.3352
	65
	67
	22.6

	6138
	1.34691
	1.33538
	59.4
	1.3467
	1.3351
	60
	61
	23.4

	6139
	1.34675
	1.33529
	59.1
	1.3465
	1.3349
	60
	61
	24.0

	6141
	1.34637
	1.33543
	56.4
	1.3462
	1.3354
	56
	59
	24.0

	6144
	1.34686
	1.33547
	58.7
	1.3466
	1.3354
	58
	61
	23.1

	6177
	1.34643
	1.33538
	57.0
	1.3462
	1.3352
	57
	59
	23.2

	6206
	1.34507
	1.33536
	50.1
	1.3448
	1.3351
	50
	52
	23.5

	6207
	1.34793
	1.33528
	65.2
	1.3477
	1.3351
	65
	67
	23.4

	6210
	1.34752
	1.33532
	62.9
	1.3472
	1.3350
	63
	64
	23.5

	6211
	1.34705
	1.33531
	60.5
	1.3468
	1.3350
	61
	62
	24.0

	6213
	1.34815
	1.33525
	66.5
	1.3480
	1.3349
	68
	68
	24.1

	6214
	1.34711
	1.33531
	60.8
	1.3468
	1.3350
	61
	62
	24.0

	6215
	1.34711
	1.33536
	60.6
	1.3468
	1.3352
	60
	62
	23.3

	6216
	1.34746
	1.33526
	62.9
	1.3470
	1.3351
	61
	63
	23.3

	6217
	1.34686
	1.33527
	59.7
	1.3466
	1.3350
	60
	61
	23.9


Supplemental references:

Theses (printed or issued as monographs)

Schwenker G (1911) Methodische Untersuchungen zur Refraktometrie des Blutes [Methodological investigations on the refractometry of blood], M. D. Dissertation, University of Kiel, Data on serum only are given.

Jung E (1927) Refraktometrische und viskosimetrische Untersuchungen an Hirudinplasma [Refractometric and viscosimetric inversigations on hirudin plasma], M. D. Dissertation, University of Zurich: The amount of hirudin added for anticoagulation is not given.

Bekerman IA (1933) Refraktometrische Untersuchungen im Blutplasma nach Darreichung verschiedener Salzlösungen [Refractometric investigations in blood plasma after administration of various salt solutions], M. D. Dissertation, University of Bâle: Rabbit blood only was studied.

Gimpel A (1933) Refraktometrische Untersuchungen am Blutserum [Refractometric investigations on blood serum], M. D. Dissertation, University of Bâle: Patient and healthy control sera, and animal sera were studied.

Wajnryb E (1935) Refraktometrische Untersuchungen am Blutserum [Refractometric investigations on blood serum], M. D. Dissertation, University of Bâle: Patient sera were studied.

Faust W (1949) Über Eignung von Plasma und Serum zur Bluteiweissbestimmung mit dem Refraktometer und über jahrezeitliche Schwankungen des Bluteiweissgehaltes [on the suitability of plasma and serum fort he determination of blood protein, and on seasonal variations oft he blood protein content], (typoscript) M. D. Dissertation, University of Tübingen (this extensive, but somewhat confusing dissertation does not give raw data).
Hanenson I (1951) Refraktometrische Untersuchungen im Blutserum unter verschiedenen experimentellen Bedingungen [refractometric investigations in blood serum at various experimental conditions], M. D. Dissertation, University of Bâle, (rabbit sera, patient sera).
Journal articles:

Richter-Quittner M, Hoenlinger H (1921) Bestimmung des Reststickstoffs mittels Ultrafiltration. Wiener Klin Wochschr 3: 24.

Ruznyák S, Hetényi G (1921) Physikalisch-chemische Untersuchungen von Körperflüssigkeiten. III. Der Zustand des Reststickstoffs [Physico-chemical investigations on body fluids. III. The state of the residual nitrogen]. Biochem Z 113: 56-57.

Richter-Quittner M (1921) Zur Methodik der chemischen Blutanalyse. III. Die Bedeutung der Ultrafiltrationsmethode für die Blutanalytik [On the methodology of chemical blood analysis. III. The meaning of the ultrafiltration method on blood analysis]. Biochem Z 124: 106-113.

Lucke H (1924) Reststickstoff und Kochsalz im Blutserum nach Enteiweißung durch Membranfiltration [Residual nitrogen and salt after deproteination by membrane filtration]. Dt med Wochschr 50: 432.

Starlinger W (1923) Über die Methodik der quantitativen Bestimmung des Fibrinogens [On the methodology oft he quantitative deterination of fibrinogen]. Biochem Z 140: 203-229.

Starlinger W (1923) Über die Methodik der quantitativen Bestimmung des Fibrinogens. II. Mitteilung [On the methodology of the quantitative deterination of fibrinogen. 2nd communication]. Biochem Z 143: 179-185.

Hasuike T (1928) On the methodology of fibrinogen determination (original in Japanese). Okayama Igakkai Zasshi (J Okayama Med Ass) 40: 1232-1239.
Wilenski BA (1929) Über Ultrafiltration als Enteiweißungsmethode für die Bestimmung des Amino- und Reststickstoffs im Blute [On ultrafiltration as deproteinization method for the determination of amino- and residual nitrogen in the blood]. Biochem Z 204: 433-438.
Books and Monographs:

Wagner B (1928) (Wagners) Tabellen zum Eintauchrefraktometer [(Wagner’s) tables for the immersion refractometer], 2nd (revised and augmented), Sondershausen.
Supplemental Figure 1: The scale units (Sk. T. = Skalenteile)/RII conversion table for the Zeiss-Pulfrich immersion refractometer as given by Wagner 1928 (public domain).
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Supplemental Figure 2: Refractometers used in this study: From left to right: Reichert Goldberg TS manual serum refractometer, Reichert TS-D digital serum refractometer, Rudolph Research J357CC digital laboratory refractometer (with open lid and water on the prism window).
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Supplemental Figure 3: Bland-Altman plot for plasma protein in the TS-D refractometer: Net RI- based versus “Serum protein”.
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