
Pim Hermans, Frank Detmers, Kevin Sleijpen and Jessica de Rooij. Thermo Fisher Scientific, Leiden, the Netherlands

Single-step affinity purification of antibodies and antibody-
fragments by Kappa light chain binding

INTRODUCTION
With the development of novel biotherapeutic antibody formats, such as trifunctional and bi-specific monoclonal antibodies or antibody fragments, new
purification challenges in the downstream process of these molecules arise. Thermo Scientific™ CaptureSelect™ antibody subdomain-specific affinity products
are developed for the discovery and manufacturing of therapeutic antibodies and antibody fragments. The affinity resins provide high target purity in a single
step, independent of feedstock.

Here we show the performance of the CaptureSelect KappaXP affinity resin, a next generation Kappa Light chain binder, with improved dynamic binding capacity
and mild elution properties, in comparison with alternative products.

Caution: For Research Use or further manufacturing, not for diagnostic use or direct administration in humans or animals.
© 2019 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.

Fig.1  Regular IgG antibody compared to a Camelid heavy-chain antibody. The VHH antibody 
fragments offer high specificity, affinity and stability.

• Affinity through antibody selectivity: technology based on Camelid-derived single domain [VHH] 
antibody fragments

• Unique screening technology for target specificity, mild elution & stability
• Animal origin free production process (Saccharomyces cerevisiae)
• Technology used in commercial purification processes

CaptureSelect Technology – Unique Affinity Purification Solution

Fig.2  CaptureSelect Antibody Selectivity
Binding regions of CaptureSelect resins for affinity 
purification of antibodies and antibody fragments. 

• Generic: 100% Kappa subtype coverage for all 
Ig’s containing a Kappa light chain

• Human specific, no binding to bovine 
antibodies

• High binding capacity: 
− 20-30 g/l Kappa Fab
− 30-45 g/l IgG

• Mild elution properties (up to pH 6)
• Good stability (75-100 mM NaOH)
• Excellent scalability
• Non-animal-derived

CaptureSelect KappaXP: next generation Kappa Light chain binder
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Dynamic Binding Capacity

The CaptureSelect KappaXP resin shows a high binding capacity at 10% breakthrough
Fig.3      10% breakthrough analysis; 
comparison with alternative kappa light 
chain affinity resins.

Capacities measured with Polyclonal IgG 
and Polyclonal Fab at 6,1 min residence 
time on 1 min columns. 
Bound protein eluted using 20 mM Citric 
Acid pH 3.5.

• Polyclonal human fabs loaded: 62% Kappa, 
38% Lambda

• Polyclonal human IgG loaded: 70% Kappa, 
30% Lambda

Elution efficiency

Fig.5  Elution efficiency KappaXP
at pH 3.5 compared to Protein L

The CaptureSelect KappaXP resin demonstrates a high elution efficiency, and a  
large elution operating space (up to pH6 when adding co-solvents) 

Elution efficiency determined using
polyclonal IgG and polyclonal Fab
on 1 ml columns.

Bound protein eluted using 20 mM
Citric Acid pH 3.5, at 1.6 min
residence time

Fig. 6  DOE contour plot elution efficiency KappaXP

Elution efficiency determined using Polyclonal IgG on 200 
µl columns. IgG eluted at 0,8 min residence time, 20 
column volumes.

>95% elution at pH 5-6 + 1.5 M MgCl2 

CaptureSelect KappaXP caustic stability

Fig.4  Caustic stability at 75 and 100 mM NaOH

KappaXP resin cycled with 75 mM and 
100 mM NaOH
• 15 minutes NaOH exposure, 
• 15 minute equilibration with PBS
• Resin capacity measured at different 

intervals

80% capacity left after:
• 20 cycles with100 mM NaOH
• 40 cycles with 75 mM NaOH

Capacities measured with Polyclonal IgG
at 0,8 min residence time on 400 µl
columns. Bound protein eluted using 20
mM Citric Acid pH 3.5.

Compared to alternative resins, the CaptureSelect KappaXP resin 
shows improved caustic stability*

* Resin lifetime depends on how the resin is used and cleaned. 

• Intact Fab + light chain and light 
chain dimers present in the elution

• Capacity: 18 g/l 

Purification performed on 1 ml column with 0.5 
minutes residence time. Protein was eluted 
using 20 mM Citric Acid pH 3.5.

Purification performed on 400 µl column with 
2 minutes residence time. Protein was eluted 
using 20 mM Citric Acid pH 3.5.

• Intact IgG + light chain and light chain 
dimers present in the elution

• Capacity: 45 g/l 

Monoclonal Fab and IgG purification examples

Fig.7  Ranibizumab one-step purification Fig.8  Rituximab one-step purification

Resin characteristics and available products
MAIN RESIN CHARACTERISTICS

Matrix: agarose-based, epoxide activated
Average particle size: 65 ± 10 µm
Ligand: CaptureSelect™ KappaXP affinity ligand
Ligand immobilization method: Epoxide immobilization of the ligand
Fab Binding capacity: 20–30 g IgG Kappa-Fab / liter resin depending on flow rate, column height, and residence time
IgG Binding capacity: 35–45 g IgG / liter resin depending on flow rate, column height, and residence time
Elution conditions: 20 mM citric acid or acetic acid, pH 3–4; 100 mM Tris, 1.5 M MgCl2 pH 6
Flow characteristics: 150–300 cm/h (up to 2 bar)
Formulation buffer: 20%(v/v) ethanol

*Products come with full regulatory support (RSF) enabling use in commercial manufacturing
MiniChrom is a registered trademark of Repligen

SKU Product
2943212005 CS KappaXP Affinity Matrix - 5 ML
2943212010 CS KappaXP Affinity Matrix - 10 ML
2943212050 CS KappaXP Affinity Matrix - 50 ML

19432120250 CS KappaXP Affinity Matrix - 250 ML*
1943212001L CS KappaXP Affinity Matrix - 1 L*
1943212005L CS KappaXP Affinity Matrix - 5 L*
810321201-1 CS KappaXP Leakage Elisa -1 ASSAY

810321201-10 CS KappaXP Leakage Elisa -10 ASSAY
5943212005 CS KappaXP MiniChromTM 5 ML
5943212200 CS KappaXP RoboColumn 200µl
494321205 CS KappaXP COLUMN 1X5 ml
494321201 CS KappaXP COLUMN 5X1 ml

Purification of Ig’s, bi-specifics, Fab, and Fab2 fragments directly from 
complex source materials in a single step with high purity and yield.

* GE Healthcare
*

Contact: 
captureselectsupport@thermofisher.com

VHH bound to 
target protein

mailto:captureselectsupport@thermofisher.com
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						Residence				Column		Column				Peak integration												Elution peak analysis

				Flowrate		Time		Sample		Height		Volume		Column		Flowthrough		Elution		Strip		Total		Capacity		Elution		Elution		Strip		Capacity		Elution				Column		Capacity		Elution

				ml/min		min		mg		cm		ml				mAU*ml		mAU*ml		mAU*ml		mAU*ml		mg/ml		%		mg		mg		mg/ml		%						mg/ml		%

				0.5		0.8		46		1.9		0.37		1		1362		570.0		37.4		1969.4		38.0		94%		13.6		0.9		38.8		94%				1		38.8		94%

				0.5		0.8		46		1.8		0.35		2		1336		538.7		34.0		1908.7		39.1		94%		12.8		0.8		38.6		94%				2		38.6		94%

				0.5		0.8		46		1.8		0.35		3		1335		561.5		37.8		1934.3		40.3		94%		13.4		0.9		40.4		94%				3		40.4		94%

				0.5		0.8		46		1.9		0.37		4		1352		568.1		34.1		1954.2		38.0		94%		13.5		0.8		38.5		94%				4		38.5		94%

				Sample: IgG, Elution buffer: 20 mM Citric Acid pH 3.5

						Residence				Column		Column				Peak integration												Elution peak analysis

				Flowrate		Time		Sample		Height		Volume		Column		Flowthrough		Elution		Strip		Total		Capacity		Elution		Elution		Strip		Capacity		Elution

				ml/min		min		mg		cm		ml				mAU*ml		mAU*ml		mAU*ml		mAU*ml		mg/ml		%		mg		mg		mg/ml		%

				0.16		6.1		125		4.9		0.96		KappaSelect		4276		457.5		822.1		5555.6		29.9		36%		10.9		19.6		31.7		36%		4.10		0.134567415		7.4312195122

				0.16		6.1		125		4.7		0.92		KappaXP		3604		1715.0		99.5		5418.5		45.4		95%		40.8		2.4		46.8		95%		1.61		0.0372642055		26.8354037267

				0.16		6.1		125		-		0.96		Protein L		4108		1010.0		389.5		5507.5		33.1		72%		24.0		9.3		34.7		72%		1.39		0.041712931		23.973381295

				0.16		6.1		95		5.1		1.00		KappaXL		3648		985.5		23.79		4657.3		20.6		98%		23.465		0.566		24.0		98%		0.79		0.0329990429		30.3039092055

										IgG		Kappa				Maximum		Absorbance		Absorbance		Absorbance		Absorbance		Volume		Volume		Volume		Capacity		Capacity		Capacity										Saturated Capacity				10% Breakthrough				Elution Efficiency

										Conc.		amount				Absorbance		Plateau		at 5%		at 10%		at 50%		at 5%		at 10%		at 50%		at 5%		at 10%		at 50%										Fabs		IgG		Fabs		IgG		Fabs		IgG

										mg/ml		%				mAU		mAU		mAU		mAU		mAU		ml		ml		ml		mg/ml		mg/ml		mg/ml										mg/ml		mg/ml		mg/ml		mg/ml		%		%

										0.94		70%		KappaSelect		263		78.3		87.5		96.8		170.7		24.42		31.71		52.66		16.1		21.1		35.5								Protein L		18.4		34.7		5.8		14.6		90%		72%						Protein L		5.8		14.6		90%		72%

										0.92		71%		KappaXP		257		73.4		82.6		91.8		165.2		26.8		43.1		77.76		18.4		30.1		54.8								KappaSelect		17.2		31.7		16.6		21.1		54%		36%						KappaSelect		16.6		21.1		54%		36%

										0.94		60%		Protein L		263		105		112.9		120.8		184.0		16.51		25.78		62.88		9.1		14.6		36.4								KappaXP		12.1		24.0		11.5		21.2		99%		98%						KappaXP		21.4		30.1		98%		95%

										0.95		67%		KappaXL		274		91.7		100.8		109.9		182.9		31.5		34.5		43.0		19.3		21.2		26.5								KappaXP		25.4		46.8		21.4		30.1		98%		95%

				Sample: IgG, Elution buffer: 20 mM Citric Acid pH 3.5																																										Saturated Capacity				10% Breakthrough

						Residence				Column		Column				Peak integration												Elution peak analysis																		Fabs		IgG		Fabs		IgG				10% Breakthrough capacity Fabs

				Flowrate		Time		Sample		Height		Volume		Column		Flowthrough		Elution		Strip		Total		Capacity		Elution		Elution		Strip		Capacity		Elution												mg/ml		mg/ml		mg/ml		mg/ml				10% Breakthrough capacity IgG

				ml/min		min		mg		cm		ml				mAU*ml		mAU*ml		mAU*ml		mAU*ml		mg/ml		%		mg		mg		mg/ml		%										Protein L		138%		135%		366%		206%

				0.16		6.1		100		4.9		0.96		KappaSelect		3679		393.6		335.6		4408.2		17.2		54%		8.9		7.6		17.2		54%		1.84		0.1110239546		9.0070652174				KappaSelect		148%		148%		129%		142%

				0.16		6.1		100		4.7		0.92		KappaXP		3353		1017.0		16.0		4386.0		25.5		98%		23.1		0.4		25.4		98%		0.89		0.0379239816		26.3685393258				KappaXL		210%		195%		186%		142%

				0.16		6.1		100		-		0.96		Protein L		3660		700.1		78.6		4438.7		18.3		90%		15.9		1.8		18.4		90%		0.94		0.0531163474		18.8265957447

				0.16		6.1		100		5.1		1.00		KappXL		4024		525.6		7.368		4557.0		11.7		99%		11.9		0.2		12.1		99%		0.61		0.0503632761		19.8557377049

										Fabs		Kappa				Maximum		Absorbance		Absorbance		Absorbance		Absorbance		Volume		Volume		Volume		Capacity		Capacity		Capacity

										Conc.		amount				Absorbance		Plateau		at 5%		at 10%		at 50%		at 5%		at 10%		at 50%		at 5%		at 10%		at 50%

										mg/ml		%				mAU		mAU		mAU		mAU		mAU		ml		ml		ml		mg/ml		mg/ml		mg/ml

										1		62%		KappaSelect		282		106		114.8		123.6		194.0		24.61		26.5		34.4		15.3		16.6		21.7

										1		62%		KappaXP		282		107		115.8		124.5		194.5		30.75		32.7		51.38		20.1		21.4		33.9

										1		53%		Protein L		276		129		136.4		143.7		202.5		7.3		11.5		31.32		3.5		5.8		16.8

										1		62%		KappXL		276		105		113.6		122.1		190.5		21.9		23		26.8		12.9		13.6		16.0

														Sample: Ranibizumab, Elution buffer: 20 mM Citric Acid pH 3.5

														Load		Elution		Strip		Capacity		Elution

														ml		mg		mg		mg/ml		%

														150		7.192		0.365		8.2		95%

														450		16.609		0.428		18.5		97%

														Sample: Rituximab, Elution buffer: 20 mM Citric Acid pH 3.5

														Load		Elution		Strip		Capacity		Elution

														ml		mg		mg		mg/ml		%

														5		17.403		0.822		46.7		95%

														10		19.071		0.933		51.3		95%





Sheet1

		



10% Breakthrough capacity Fabs

10% Breakthrough capacity IgG

Binding capacity (mg/ml)



Sheet2

		



Elution Efficiency Fabs

Elution Efficiency IgG

Elution Efficiency (%)



Sheet3

		



10% Breakthrough capacity Fabs

10% Breakthrough capacity IgG

Binding capacity (mg/ml)



		



Elution Efficiency Fabs

Elution Efficiency IgG
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		IgG conc.

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		4.919		1317		100		1.4		4.705		0.569		0.941				Peak A		4.795		200.2		100		0.21		4.766		0.675		0.9532		Peak A		4.795		200.2		100		0.202		4.955		0.702

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		9.522		2645		100		1.4		9.447		0.775		0.9447				Peak A		9.542		403.1		100		0.21		9.597		0.776		0.9597		Peak A		9.542		403.1		100		0.202		9.977		0.807

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		10.906		5308		100		1.4		18.958		0.849		0.9479				Peak A		10.913		803.6		100		0.21		19.134		0.815		0.9567		Peak A		10.913		803.6		100		0.202		19.892		0.848

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		32.444		10620		100		1.4		37.928		0.889		0.9482				Peak A		32.459		1601		100		0.21		38.13		0.887		0.95325		Peak A		32.459		1601		100		0.202		39.64		0.922

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		50.019		1362		69.15		0.21		41.862		32.418		0.562

		Peak B		59.167		570		28.95		0.21		0.65		13.571		2.516

		Peak C		66.713		37.43		1.9		0.21		0.211		0.891		0.439

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		50.195		1336		70		0.21		41.961		31.81		0.555

		Peak B		59.122		538.7		28.22		0.21		0.584		12.826		2.493

		Peak C		66.672		33.97		1.78		0.21		0.2		0.809		0.397

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		50.19		1335		69.02		0.21		41.349		31.795		0.558

		Peak B		58.963		561.5		29.02		0.21		0.647		13.37		2.532

		Peak C		66.799		37.77		1.95		0.21		0.196		0.899		0.41

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		50.136		1352		69.18		0.21		41.077		32.183		0.559

		Peak B		59.097		568.1		29.07		0.21		0.616		13.526		2.759

		Peak C		66.663		34.12		1.75		0.21		0.209		0.812		0.398

		IgG 1 ml columns

		KappaSelect

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		140.195		4276		76.97		0.21		97.334		101.81		0.66

		Peak B		157.561		457.5		8.23		0.21		4.079		10.893		0.913

		Peak C		175.873		822.1		14.8		0.21		0.672		19.575		3.118

		ProtL

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		140.448		4108		74.59		0.21		105.209		97.806		0.635

		Peak B		157.072		1010		18.34		0.21		1.392		24.049		1.801

		Peak C		176.048		389.5		7.07		0.21		0.367		9.274		1.477

		KappaXP

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)

		Peak A		140.216		3604		66.51		0.21		77.983		85.804		0.556

		Peak B		156.745		1715		31.65		0.21		1.611		40.837		3.222

		Peak C		175.961		99.46		1.84		0.21		0.365		2.368		0.38

		Sample IgG det

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		5.184		1244		100		1.4		4.443		0.592		0.8886

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		9.341		2565		100		1.4		9.162		0.766		0.9162				Peak A		8.195		390.5		100		0.21		9.299		0.75		0.9299

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Amount (mg)		Concentration (mg/ml)

		Peak A		19.303		5148		100		1.4		18.385		0.82		0.91925				Peak A		18.751		784.1		100		0.21		18.668		0.877		0.9334

		Fabs

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		1.058		1389		100		1.4		1.A.1 - Waste(Frac)		5.471		4.959		0.906		18.59				Peak A		1.031		199.5		100		0.2		1.A.1 - Waste(Frac)		5.179		4.988		0.963		18.59

		KappaSelect OD280

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		100.577		23311		84.73		1.4		2.E.12 - 3.B.10		114.506		72.719		83.254		0.727		18.65				Peak A		100.593		3679		83.46		0.22		2.E.12 - 3.B.10		113.614		72.351		83.603		0.736		18.65

		Peak B		117.101		2512		9.13		1.4		3.B.10 - Out-Waste		12.897		1.839		8.97		0.696		5.39				Peak B		117.109		393.6		8.93		0.22		3.B.11 - Out-Waste		11.005		1.85		8.945		0.813		3.14

		Peak C		136.095		1691		6.15		1.4		Out-Waste - 3.D.1		6.354		0.465		6.038		0.95		12.89				Peak C		136.122		335.6		7.61		0.22		3.C.8 - 3.C.11		2.836		0.363		7.628		2.689		11.72

																																										16.573

		KappaXP

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)						Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		100.158		21277		82.13		1.4		1.A.6 - 1.F.4		114.309		75.988		0.665		18.62						Peak A		100.17		3353		76.46		0.22		1.A.6 - 1.F.4		113.847		76.216		0.669		18.62

		Peak B		117.044		4524		17.46				1.F.5 - 1.G.3		19.622		0		0		9.87						Peak B		116.875		1017		23.18		0.22		1.F.5 - 1.G.1		8.571		23.104		2.696		2.76

		Peak C		136.191		104.5		0.4				1.G.3 - 1.G.8		5.607		0		0		11.26						Peak C		136.194		16.02		0.37		0.22		1.G.3 - 1.G.6		3.699		0.364		0.098		11.26

																																								23.468

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		100.161		23397		82.89		1.4		1.G.9 - 2.D.7		114.139		93		83.562		0.732		18.63				Peak A		100.161		3660		82.46		0.22		1.G.9 - 2.D.7		114.664		89.915		83.184		0.725		18.63

		Peak B		116.923		4312		15.28		1.4		2.D.8 - Out-Waste		10.764		1.008		15.402		1.431		2.85				Peak B		116.903		700.1		15.77		0.22		2.D.8 - Out-Waste		10.569		0.935		15.911		1.505		2.57

		Peak C		136.119		517.7		1.83		1.4		2.E.5 - 2.E.11		6.092		0.348		1.849		0.303		11.32				Peak C		136.132		78.6		1.77		0.22		2.E.5 - 2.E.9		3.371		0.349		1.786		0.53		11.3

																																										17.697

		Lucentis		150ml		OD280																				OD300

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		150.382		246337		99.22		1.4		1.A.1 - 1.G.9		158.539		149.544		879.775		5.549		9.71				Peak A		150.391		73290		99.55		0.22		1.A.1 - 1.H.1		166.409		149.459		1665.689		10.01		10.12

		Peak B		172.244		1830		0.74		1.4		1.G.9 - 1.H.11		19.009		0.752		6.534		0.344		12.07				Peak B		172.246		316.4		0.43		0.22		1.H.1 - 2.A.3		14.555		0.758		7.192		0.494		6.05

		Peak C		196.303		106.7		0.04		1.4		1.H.11 - 2.A.11		21.389		0.36		0.381		0.018		10.99				Peak C		195.997		16.06		0.02		0.22		2.A.6 - 2.A.10		4.57		0.101		0.365		0.08		13.04

																		6.915																								7.557

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)				Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		449.636		724210		99.46		1.4		1.A.2 - 3.D.7		465.813		445.414		2586.463		5.553		9.52				Peak A		449.639		199485		99.63		0.22		1.A.2 - 3.D.7		464.757		445.387		4533.76		9.755		9.5

		Peak B		471.068		3848		0.53		1.4		3.D.9 - 3.E.10		13.441		1.001		13.743		1.022		2.14				Peak B		471.052		730.8		0.36		0.22		3.D.9 - 3.E.8		11.493		0.787		16.609		1.445		2.31

		Peak C		495.268		71.72		0.01		1.4		3.E.12 - 3.F.5		5.144		0.513		0.256		0.05		10.57				Peak C		494.927		18.82		0.01		0.22		3.E.11 - 3.F.4		5.555		0.094		0.428		0.077		12.28

																		13.999																								17.037

		Rituximab		5ml load		300 nm

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		5.609		2648		79.36		0.189		1.A.3 - 1.A.10		8.005		70.054		8.752		20.15

		Peak B		12.225		657.8		19.71		0.189		1.B.1 - 1.B.10		5.001		17.403		3.48		3.74

		Peak C		21.812		31.06		0.93		0.189		1.C.1 - 1.C.3		1.473		0.822		0.558		13.49

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		10.526		6842		90.05		0.189		1.C.5 - 1.D.8		14.824		181.016		12.211		20.41

		Peak B		17.242		720.9		9.49		0.189		1.D.8 - Out-Waste		6.518		19.071		2.926		4.19

		Peak C		26.82		35.26		0.46		0.189		1.E.9 - Waste(Frac)		1.736		0.933		0.537		12.69

		KappaXL

		IgG

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		100.551		3648		78.33		0.21		1.A.1 - 1.E.9		111.66		63.392		86.847		0.778		19

		Peak B		116.841		985.5		21.16		0.21		1.E.11 - Out-Waste		10.652		0.793		23.465		2.203		3.15

		Peak C		136.098		23.79		0.51		0.21		Out-Waste - 1.G.1		5.607		0.191		0.566		0.101		15

		Peak		Retention (ml)		Area (ml*mAU)		Area %		Ext coeff. (mg ml ⁻¹ cm ⁻¹)		Fraction(s)		Volume (ml)		Peak volume at half height (ml)		Amount (mg)		Concentration (mg/ml)		Conductivity (mS/cm)

		Peak A		100.526		4024		88.31		0.22		1.A.1 - 1.E.10		112.69		77.826		91.458		0.812		18.24

		Peak B		116.694		525.6		11.53		0.22		1.E.12 - 1.F.7		7.724		0.617		11.945		1.547		3.02

		Peak C		136.079		7.368		0.16		0.22		1.F.10 - 1.F.12		1.667		0.177		0.167		0.1		12.65
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