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Who Are We?

Torgny Fornstedt, Emelie Glenne,

Prof. Analytical Chemistry PhD-student

Jorgen Samuelsson, Joakim Bagge,

Assoc. Prof in Surface Biotechnology Researcher

Patrik Forssén, Associates:

Research Engineer in Scientific Karol Lacki

Computing soon-to-be Adjunct Professor

Martin Enmark, Maria Rova

PhD in Chemistry PhD in Biochemistry

Marek Lésko, o Marek Szymaniski (Orebro University),
Postdoc in Chemical engineering Postdoctoral fellow in Scientific Computing

We focus on combining experiments and theory, in order to understand how molecules
interact with separation phases and biosensors chips etc.
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A Surface Biotechnology Center was founded in 2000 to continue
the protein separation science at Uppsala University. The Center

was sponsored by Amersham Biosciences and professor Karin
Caldwell was the leader.

Karin Caldwell & Coworkers Jérgen Samuelsson (Right) at the Downstream Proc. Unit




Jérgen Samuelsson (left) and Marek Lesko (right) in Emelie Glenne and “Wille” 6
the background our SFC instrument Waters UPC2 and months old.
furthest away our Waters UHPLC instrument.
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Dr. Martin Enmark, in the background our Agilent 1200 Instrument.



Combining Theory & Practice for Deeper understand how molecules
interact with each other and with separation media/biosensor chips

Deeper Understanding: Experimental data are processed with
numerical tools identifying energy of interactions and number of
sites without a priori model assumptions which leads to deeper
understanding.

Process Optimization: Models and algorithms are developed to
predict optimal conditions for high throughput analytical/preparative
methods.

Industrial Partners:

Astra-Zeneca Medical Chemistry, Astra-Zeneca Pharmaceutical Development, Waters Sverige AB,
Attana AB, Agilent Sweden, Cambrex Karlskoga Corporation, Akzo Nobel Pulp and Performance
Chemicals AB (today Noryon), Ridgeview AB, Attana AB

Academically Partners:

Prof. Marja-Liisa Riekkola & coworkers, Prof. Andrew Shalliker & coworkers, Prof. Krysztof
Kaczmarski & coworker, Assc. Prof. Alberto Cavazzini, prof. Charlotta Turner & coworkers
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Change in water level at one point on earth over a 24 hour period
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The Fundamental Separation Science Group at
Karlstad University

Mechanistic modelling of Liquid Chromatography
separations/Biosensor assays

Scaling up issues & transport Phenomena
Scientific approach to QbD/Quality Control

Peptide separations using Supercritical Fluid
Chromatography

Therapeutic oligonucleotides — chromatographic
Analysis & Purification
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Stationary phase:
- Diol Silica - Cellobiohydrolase I’
- pl=3.9-Binding Site: 40A Long Tunnel
Mobile Phase:
- Acetate Buffers at pH 4.7 - 6.0

*New Name = Cel7A

Sample Components:

. OH CH
- R- and S- B-Receptor Antagonists 3

| |
OCH,CHCH,NHCHCH,

(R and S Propranolol)
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S-Propranolol is most Retained Enantiomer; Eluent: Sodium Acetic Buffer at pH
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0.03
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0.09

0.12

Main Figure = medium
concentration range

Inset upper-left corner =
lowest range

Inset lower right corner:
highest concentration range.

The data were calculated
using the best bi-Langmuir
isotherms. Stationary phase
is immobilized Cel7A on
silica; eluent is acetic acid
buffered at pH 5.5.

Black = 278 K; Green, 288 K;
Red, 298 K; Blue, 308 K;

T Fornstedt et al. In Journal of the American Chemical Society 119 (6), 1254-1264
R. Arnell et al in Analytical chemistry, Vol 78, pages 1682-168



Proved Interactions?: lon
Binding between
Positively Charged
Amine of Propranolol
and Residues Glu212
and Glu 217.

Probable Interaction:
Hydrophobic Stacking
with Trp 376

1Stahlberq, J.: et al. J.
Mol. Biol. 2001, 305, 79.

Picture used with permission
From Jerry Stahlberg




Visar sambandet mellan koncentrationen i rorliga fasen
och adsorberad koncentration pa den stillastaende, fasta,
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Synthetic raw data for bi-Langmuir adsorption isotherm
Js;=0.4M,K;=10M1, q5,=0.0075 M, K, =750 M*!

0.8 - * AED
= . — bilangmuir
= 06 - " J
é A
O T 7 ‘ W
0.0 2.0 4.0 6.0 8.0 10.0
In K

»Poor resolution at low-K due to low saturation of adsorption isotherm at
high-C

»But K, predicted as 730 M and g, as 0.0076 M.



Chart6

		0.023142		0.023142

		0.069425		0.069425

		0.11571		0.11571

		0.16199		0.16199

		0.20827		0.20827

		0.25456		0.25456

		0.30084		0.30084

		0.34712		0.34712

		0.39341		0.39341

		0.43969		0.43969

		0.48597		0.48597

		0.53226		0.53226

		0.57854		0.57854

		0.62482		0.62482

		0.67111		0.67111

		0.71739		0.71739

		0.76367		0.76367

		0.80995		0.80995

		0.85624		0.85624

		0.90252		0.90252

		0.9488		0.9488

		0.99509		0.99509

		1.0414		1.0414

		1.0877		1.0877

		1.1339		1.1339

		1.1802		1.1802

		1.2265		1.2265

		1.2728		1.2728

		1.3191		1.3191

		1.3654		1.3654

		1.4116		1.4116

		1.4579		1.4579

		1.5042		1.5042

		1.5505		1.5505

		1.5968		1.5968

		1.6431		1.6431

		1.6893		1.6893

		1.7356		1.7356

		1.7819		1.7819

		1.8282		1.8282

		1.8745		1.8745

		1.9207		1.9207

		1.967		1.967

		2.0133		2.0133

		2.0596		2.0596

		2.1059		2.1059

		2.1522		2.1522

		2.1984		2.1984

		2.2447		2.2447

		2.291		2.291

		2.3373		2.3373

		2.3836		2.3836

		2.4299		2.4299

		2.4761		2.4761

		2.5224		2.5224

		2.5687		2.5687

		2.615		2.615

		2.6613		2.6613

		2.7076		2.7076

		2.7538		2.7538

		2.8001		2.8001

		2.8464		2.8464

		2.8927		2.8927

		2.939		2.939

		2.9853		2.9853

		3.0315		3.0315

		3.0778		3.0778

		3.1241		3.1241

		3.1704		3.1704

		3.2167		3.2167

		3.263		3.263

		3.3092		3.3092

		3.3555		3.3555

		3.4018		3.4018

		3.4481		3.4481

		3.4944		3.4944

		3.5407		3.5407

		3.5869		3.5869

		3.6332		3.6332

		3.6795		3.6795

		3.7258		3.7258

		3.7721		3.7721

		3.8184		3.8184

		3.8646		3.8646

		3.9109		3.9109

		3.9572		3.9572

		4.0035		4.0035

		4.0498		4.0498

		4.0961		4.0961

		4.1423		4.1423

		4.1886		4.1886

		4.2349		4.2349

		4.2812		4.2812

		4.3275		4.3275

		4.3738		4.3738

		4.42		4.42

		4.4663		4.4663

		4.5126		4.5126

		4.5589		4.5589

		4.6052		4.6052

		4.6515		4.6515

		4.6977		4.6977

		4.744		4.744

		4.7903		4.7903

		4.8366		4.8366

		4.8829		4.8829

		4.9292		4.9292

		4.9754		4.9754

		5.0217		5.0217

		5.068		5.068

		5.1143		5.1143

		5.1606		5.1606

		5.2069		5.2069

		5.2531		5.2531

		5.2994		5.2994

		5.3457		5.3457

		5.392		5.392

		5.4383		5.4383

		5.4845		5.4845

		5.5308		5.5308

		5.5771		5.5771

		5.6234		5.6234

		5.6697		5.6697

		5.716		5.716

		5.7622		5.7622

		5.8085		5.8085

		5.8548		5.8548

		5.9011		5.9011

		5.9474		5.9474

		5.9937		5.9937

		6.0399		6.0399

		6.0862		6.0862

		6.1325		6.1325

		6.1788		6.1788

		6.2251		6.2251

		6.2714		6.2714

		6.3176		6.3176

		6.3639		6.3639

		6.4102		6.4102

		6.4565		6.4565

		6.5028		6.5028

		6.5491		6.5491

		6.5953		6.5953

		6.6416		6.6416

		6.6879		6.6879

		6.7342		6.7342

		6.7805		6.7805

		6.8268		6.8268

		6.873		6.873

		6.9193		6.9193

		6.9656		6.9656

		7.0119		7.0119

		7.0582		7.0582

		7.1045		7.1045

		7.1507		7.1507

		7.197		7.197

		7.2433		7.2433

		7.2896		7.2896

		7.3359		7.3359

		7.3822		7.3822

		7.4284		7.4284

		7.4747		7.4747

		7.521		7.521

		7.5673		7.5673

		7.6136		7.6136

		7.6599		7.6599

		7.7061		7.7061

		7.7524		7.7524

		7.7987		7.7987

		7.845		7.845

		7.8913		7.8913

		7.9376		7.9376

		7.9838		7.9838

		8.0301		8.0301

		8.0764		8.0764

		8.1227		8.1227

		8.169		8.169

		8.2153		8.2153

		8.2615		8.2615

		8.3078		8.3078

		8.3541		8.3541

		8.4004		8.4004

		8.4467		8.4467

		8.493		8.493

		8.5392		8.5392

		8.5855		8.5855

		8.6318		8.6318

		8.6781		8.6781

		8.7244		8.7244

		8.7707		8.7707

		8.8169		8.8169

		8.8632		8.8632

		8.9095		8.9095

		8.9558		8.9558

		9.0021		9.0021

		9.0483		9.0483

		9.0946		9.0946

		9.1409		9.1409

		9.1872		9.1872



AED

bilangmuir

ln K

qs (mM)

20.916

0

21.504

0

21.57

0

21.152

0

20.039

0

20.314

0

19.916

0

19.513

0

19.847

0

20.049

0

19.741

0

19.238

0

19.7

0

18.015

0

19.427

0

17.787

0

17.329

0

17.955

0

16.952

0

16.689

0

17.037

0

16.605

0

16.425

0

16.361

0

15.874

0

15.476

0

15.236

0

15.345

0

14.594

0

14.444

0

13.881

0

13.836

0

13.119

0

12.455

0

11.977

0

12.009

0

11.78

0

10.936

0

10.535

0

10.359

0

10.087

0

9.6132

0

9.4648

0

9.047

0

8.4624

0

7.9754

0

7.6597

0

7.5761

0

6.4644

0

6.6308

400

6.2228

0

6.1613

0

5.4983

0

5.2415

0

5.0701

0

4.6921

0

4.5231

0

3.9033

0

3.8136

0

3.4957

0

3.3269

0

2.994

0

2.8585

0

2.4533

0

2.3861

0

2.2762

0

2.0333

0

1.8535

0

1.6941

0

1.5287

0

1.3889

0

1.2601

0

1.1707

0

0.98979

0

0.93147

0

0.88228

0

0.77415

0

0.69024

0

0.61795

0

0.55933

0

0.50937

0

0.46902

0

0.40562

0

0.36556

0

0.32887

0

0.29944

0

0.26826

0

0.23875

0

0.21638

0

0.19239

0

0.17761

0

0.16423

0

0.14763

0

0.13526

0

0.12221

0

0.11335

0

0.1054

0

0.097425

0

0.088903

0

0.085338

0

0.077267

0

0.071604

0

0.068666

0

0.069193

0

0.067696

0

0.063112

0

0.060707

0

0.057233

0

0.057366

0

0.055603

0

0.055877

0

0.057472

0

0.056995

0

0.058707

0

0.060227

0

0.06079

0

0.063992

0

0.06213

0

0.067752

0

0.070006

0

0.072007

0

0.077008

0

0.081711

0

0.085162

0

0.096265

0

0.098097

0

0.11009

0

0.11473

0

0.12135

0

0.12739

0

0.14021

0

0.15001

0

0.15705

0

0.17137

0

0.19768

0

0.19064

0

0.20692

0

0.22031

0

0.23025

0

0.24932

0

0.25429

0

0.25942

0

0.27138

0

0.26876

7.5

0.25833

0

0.2614

0

0.25829

0

0.25377

0

0.25811

0

0.24224

0

0.21856

0

0.20248

0

0.18911

0

0.16778

0

0.14919

0

0.1266

0

0.11295

0

0.092527

0

0.080767

0

0.065244

0

0.053554

0

0.042229

0

0.034348

0

0.026662

0

0.019803

0

0.015095

0

0.01104

0

0.0082881

0

0.0062315

0

0.0041804

0

0.0027535

0

0.0019748

0

0.0013353

0

0.00087877

0

0.00059882

0

0.00041468

0

0.00025035

0

0.00015846

0

0.00010003

0

0.000061049

0

0.000038395

0

0.00002196

0

0.000013771

0

0.0000079452

0

0.0000047279

0

0.0000025817

0

0.000001535

0

0.0000008685

0

0.0000005051

0

0.0000002825

0

0.0000001512

0

0.0000000882

0

0.0000000476

0

0.0000000261

0

0.0000000148

0

0.0000000075

0

0.0000000041

0

0.0000000022

0

0.0000000011

0



Sheet1

		





bilang1AED

		10000  iterat		ions

		SSE= 2.063926		1.50E+02

		ln K		f		qs

		2.31E-02		3.89E-01		1.80E-02		1.80E+01		0.00E+00

		6.94E-02		3.88E-01		1.80E-02		1.80E+01		0.00E+00

		1.16E-01		3.86E-01		1.79E-02		1.79E+01		0.00E+00

		1.62E-01		3.83E-01		1.77E-02		1.77E+01		0.00E+00

		2.08E-01		3.78E-01		1.75E-02		1.75E+01		0.00E+00

		2.55E-01		3.76E-01		1.74E-02		1.74E+01		0.00E+00

		3.01E-01		3.73E-01		1.73E-02		1.73E+01		0.00E+00

		3.47E-01		3.70E-01		1.71E-02		1.71E+01		0.00E+00

		3.93E-01		3.67E-01		1.70E-02		1.70E+01		0.00E+00

		4.40E-01		3.65E-01		1.69E-02		1.69E+01		0.00E+00

		4.86E-01		3.61E-01		1.67E-02		1.67E+01		0.00E+00

		5.32E-01		3.57E-01		1.65E-02		1.65E+01		0.00E+00

		5.79E-01		3.55E-01		1.64E-02		1.64E+01		0.00E+00

		6.25E-01		3.48E-01		1.61E-02		1.61E+01		0.00E+00

		6.71E-01		3.48E-01		1.61E-02		1.61E+01		0.00E+00

		7.17E-01		3.41E-01		1.58E-02		1.58E+01		0.00E+00

		7.64E-01		3.37E-01		1.56E-02		1.56E+01		0.00E+00

		8.10E-01		3.34E-01		1.55E-02		1.55E+01		0.00E+00

		8.56E-01		3.28E-01		1.52E-02		1.52E+01		0.00E+00

		9.03E-01		3.24E-01		1.50E-02		1.50E+01		0.00E+00

		9.49E-01		3.20E-01		1.48E-02		1.48E+01		0.00E+00

		9.95E-01		3.15E-01		1.46E-02		1.46E+01		0.00E+00

		1.04E+00		3.11E-01		1.44E-02		1.44E+01		0.00E+00

		1.09E+00		3.06E-01		1.42E-02		1.42E+01		0.00E+00

		1.13E+00		3.01E-01		1.39E-02		1.39E+01		0.00E+00

		1.18E+00		2.95E-01		1.37E-02		1.37E+01		0.00E+00

		1.23E+00		2.90E-01		1.34E-02		1.34E+01		0.00E+00

		1.27E+00		2.85E-01		1.32E-02		1.32E+01		0.00E+00

		1.32E+00		2.79E-01		1.29E-02		1.29E+01		0.00E+00

		1.37E+00		2.73E-01		1.27E-02		1.27E+01		0.00E+00

		1.41E+00		2.67E-01		1.24E-02		1.24E+01		0.00E+00

		1.46E+00		2.62E-01		1.21E-02		1.21E+01		0.00E+00

		1.50E+00		2.55E-01		1.18E-02		1.18E+01		0.00E+00

		1.55E+00		2.48E-01		1.15E-02		1.15E+01		0.00E+00

		1.60E+00		2.42E-01		1.12E-02		1.12E+01		0.00E+00

		1.64E+00		2.36E-01		1.09E-02		1.09E+01		0.00E+00

		1.69E+00		2.30E-01		1.06E-02		1.06E+01		0.00E+00

		1.74E+00		2.22E-01		1.03E-02		1.03E+01		0.00E+00

		1.78E+00		2.16E-01		9.99E-03		9.99E+00		0.00E+00

		1.83E+00		2.10E-01		9.70E-03		9.70E+00		0.00E+00

		1.87E+00		2.03E-01		9.40E-03		9.40E+00		0.00E+00

		1.92E+00		1.96E-01		9.09E-03		9.09E+00		0.00E+00

		1.97E+00		1.90E-01		8.80E-03		8.80E+00		0.00E+00

		2.01E+00		1.83E-01		8.48E-03		8.48E+00		0.00E+00

		2.06E+00		1.76E-01		8.15E-03		8.15E+00		0.00E+00

		2.11E+00		1.69E-01		7.83E-03		7.83E+00		0.00E+00

		2.15E+00		1.63E-01		7.53E-03		7.53E+00		0.00E+00

		2.20E+00		1.57E-01		7.25E-03		7.25E+00		0.00E+00

		2.24E+00		1.48E-01		6.87E-03		6.87E+00		0.00E+00

		2.29E+00		1.43E-01		6.62E-03		6.62E+00		4.00E-01

		2.34E+00		1.36E-01		6.31E-03		6.31E+00		0.00E+00

		2.38E+00		1.31E-01		6.05E-03		6.05E+00		0.00E+00

		2.43E+00		1.24E-01		5.72E-03		5.72E+00		0.00E+00

		2.48E+00		1.18E-01		5.45E-03		5.45E+00		0.00E+00

		2.52E+00		1.12E-01		5.18E-03		5.18E+00		0.00E+00

		2.57E+00		1.06E-01		4.90E-03		4.90E+00		0.00E+00

		2.62E+00		1.00E-01		4.65E-03		4.65E+00		0.00E+00

		2.66E+00		9.41E-02		4.36E-03		4.36E+00		0.00E+00

		2.71E+00		8.91E-02		4.13E-03		4.13E+00		0.00E+00

		2.75E+00		8.38E-02		3.88E-03		3.88E+00		0.00E+00

		2.80E+00		7.89E-02		3.65E-03		3.65E+00		0.00E+00

		2.85E+00		7.38E-02		3.41E-03		3.41E+00		0.00E+00

		2.89E+00		6.93E-02		3.21E-03		3.21E+00		0.00E+00

		2.94E+00		6.43E-02		2.98E-03		2.98E+00		0.00E+00

		2.99E+00		6.04E-02		2.79E-03		2.79E+00		0.00E+00

		3.03E+00		5.65E-02		2.61E-03		2.61E+00		0.00E+00

		3.08E+00		5.24E-02		2.42E-03		2.42E+00		0.00E+00

		3.12E+00		4.86E-02		2.25E-03		2.25E+00		0.00E+00

		3.17E+00		4.51E-02		2.09E-03		2.09E+00		0.00E+00

		3.22E+00		4.17E-02		1.93E-03		1.93E+00		0.00E+00

		3.26E+00		3.86E-02		1.79E-03		1.79E+00		0.00E+00

		3.31E+00		3.57E-02		1.65E-03		1.65E+00		0.00E+00

		3.36E+00		3.30E-02		1.53E-03		1.53E+00		0.00E+00

		3.40E+00		3.02E-02		1.40E-03		1.40E+00		0.00E+00

		3.45E+00		2.79E-02		1.29E-03		1.29E+00		0.00E+00

		3.49E+00		2.58E-02		1.19E-03		1.19E+00		0.00E+00

		3.54E+00		2.36E-02		1.09E-03		1.09E+00		0.00E+00

		3.59E+00		2.16E-02		1.00E-03		1.00E+00		0.00E+00

		3.63E+00		1.98E-02		9.18E-04		9.18E-01		0.00E+00

		3.68E+00		1.82E-02		8.42E-04		8.42E-01		0.00E+00

		3.73E+00		1.67E-02		7.72E-04		7.72E-01		0.00E+00

		3.77E+00		1.53E-02		7.09E-04		7.09E-01		0.00E+00

		3.82E+00		1.40E-02		6.47E-04		6.47E-01		0.00E+00

		3.86E+00		1.28E-02		5.92E-04		5.92E-01		0.00E+00

		3.91E+00		1.17E-02		5.42E-04		5.42E-01		0.00E+00

		3.96E+00		1.07E-02		4.97E-04		4.97E-01		0.00E+00

		4.00E+00		9.84E-03		4.56E-04		4.56E-01		0.00E+00

		4.05E+00		9.01E-03		4.17E-04		4.17E-01		0.00E+00

		4.10E+00		8.27E-03		3.83E-04		3.83E-01		0.00E+00

		4.14E+00		7.59E-03		3.51E-04		3.51E-01		0.00E+00

		4.19E+00		6.99E-03		3.23E-04		3.23E-01		0.00E+00

		4.23E+00		6.44E-03		2.98E-04		2.98E-01		0.00E+00

		4.28E+00		5.93E-03		2.74E-04		2.74E-01		0.00E+00

		4.33E+00		5.48E-03		2.53E-04		2.53E-01		0.00E+00

		4.37E+00		5.06E-03		2.34E-04		2.34E-01		0.00E+00

		4.42E+00		4.69E-03		2.17E-04		2.17E-01		0.00E+00

		4.47E+00		4.36E-03		2.02E-04		2.02E-01		0.00E+00

		4.51E+00		4.06E-03		1.88E-04		1.88E-01		0.00E+00

		4.56E+00		3.78E-03		1.75E-04		1.75E-01		0.00E+00

		4.61E+00		3.54E-03		1.64E-04		1.64E-01		0.00E+00

		4.65E+00		3.31E-03		1.53E-04		1.53E-01		0.00E+00

		4.70E+00		3.10E-03		1.44E-04		1.44E-01		0.00E+00

		4.74E+00		2.93E-03		1.36E-04		1.36E-01		0.00E+00

		4.79E+00		2.79E-03		1.29E-04		1.29E-01		0.00E+00

		4.84E+00		2.65E-03		1.23E-04		1.23E-01		0.00E+00

		4.88E+00		2.51E-03		1.16E-04		1.16E-01		0.00E+00

		4.93E+00		2.40E-03		1.11E-04		1.11E-01		0.00E+00

		4.98E+00		2.29E-03		1.06E-04		1.06E-01		0.00E+00

		5.02E+00		2.21E-03		1.02E-04		1.02E-01		0.00E+00

		5.07E+00		2.13E-03		9.84E-05		9.84E-02		0.00E+00

		5.11E+00		2.06E-03		9.54E-05		9.54E-02		0.00E+00

		5.16E+00		2.01E-03		9.29E-05		9.29E-02		0.00E+00

		5.21E+00		1.95E-03		9.05E-05		9.05E-02		0.00E+00

		5.25E+00		1.92E-03		8.87E-05		8.87E-02		0.00E+00

		5.30E+00		1.88E-03		8.72E-05		8.72E-02		0.00E+00

		5.35E+00		1.85E-03		8.58E-05		8.58E-02		0.00E+00

		5.39E+00		1.84E-03		8.50E-05		8.50E-02		0.00E+00

		5.44E+00		1.81E-03		8.37E-05		8.37E-02		0.00E+00

		5.48E+00		1.81E-03		8.37E-05		8.37E-02		0.00E+00

		5.53E+00		1.80E-03		8.35E-05		8.35E-02		0.00E+00

		5.58E+00		1.80E-03		8.34E-05		8.34E-02		0.00E+00

		5.62E+00		1.81E-03		8.38E-05		8.38E-02		0.00E+00

		5.67E+00		1.82E-03		8.44E-05		8.44E-02		0.00E+00

		5.72E+00		1.84E-03		8.51E-05		8.51E-02		0.00E+00

		5.76E+00		1.87E-03		8.66E-05		8.66E-02		0.00E+00

		5.81E+00		1.89E-03		8.74E-05		8.74E-02		0.00E+00

		5.85E+00		1.93E-03		8.92E-05		8.92E-02		0.00E+00

		5.90E+00		1.96E-03		9.05E-05		9.05E-02		0.00E+00

		5.95E+00		1.99E-03		9.22E-05		9.22E-02		0.00E+00

		5.99E+00		2.03E-03		9.39E-05		9.39E-02		0.00E+00

		6.04E+00		2.08E-03		9.62E-05		9.62E-02		0.00E+00

		6.09E+00		2.13E-03		9.84E-05		9.84E-02		0.00E+00

		6.13E+00		2.17E-03		1.00E-04		1.00E-01		0.00E+00

		6.18E+00		2.23E-03		1.03E-04		1.03E-01		0.00E+00

		6.23E+00		2.30E-03		1.07E-04		1.07E-01		0.00E+00

		6.27E+00		2.33E-03		1.08E-04		1.08E-01		0.00E+00

		6.32E+00		2.40E-03		1.11E-04		1.11E-01		0.00E+00

		6.36E+00		2.46E-03		1.14E-04		1.14E-01		0.00E+00

		6.41E+00		2.51E-03		1.16E-04		1.16E-01		0.00E+00

		6.46E+00		2.58E-03		1.19E-04		1.19E-01		0.00E+00

		6.50E+00		2.62E-03		1.21E-04		1.21E-01		0.00E+00

		6.55E+00		2.67E-03		1.24E-04		1.24E-01		0.00E+00

		6.60E+00		2.73E-03		1.26E-04		1.26E-01		0.00E+00

		6.64E+00		2.76E-03		1.28E-04		1.28E-01		7.50E-03

		6.69E+00		2.78E-03		1.29E-04		1.29E-01		0.00E+00

		6.73E+00		2.82E-03		1.30E-04		1.30E-01		0.00E+00

		6.78E+00		2.84E-03		1.32E-04		1.32E-01		0.00E+00

		6.83E+00		2.86E-03		1.32E-04		1.32E-01		0.00E+00

		6.87E+00		2.88E-03		1.33E-04		1.33E-01		0.00E+00

		6.92E+00		2.87E-03		1.33E-04		1.33E-01		0.00E+00

		6.97E+00		2.85E-03		1.32E-04		1.32E-01		0.00E+00

		7.01E+00		2.83E-03		1.31E-04		1.31E-01		0.00E+00

		7.06E+00		2.80E-03		1.29E-04		1.29E-01		0.00E+00

		7.10E+00		2.75E-03		1.27E-04		1.27E-01		0.00E+00

		7.15E+00		2.69E-03		1.25E-04		1.25E-01		0.00E+00

		7.20E+00		2.62E-03		1.21E-04		1.21E-01		0.00E+00

		7.24E+00		2.56E-03		1.18E-04		1.18E-01		0.00E+00

		7.29E+00		2.47E-03		1.14E-04		1.14E-01		0.00E+00

		7.34E+00		2.39E-03		1.10E-04		1.10E-01		0.00E+00

		7.38E+00		2.28E-03		1.06E-04		1.06E-01		0.00E+00

		7.43E+00		2.18E-03		1.01E-04		1.01E-01		0.00E+00

		7.47E+00		2.07E-03		9.59E-05		9.59E-02		0.00E+00

		7.52E+00		1.97E-03		9.10E-05		9.10E-02		0.00E+00

		7.57E+00		1.85E-03		8.57E-05		8.57E-02		0.00E+00

		7.61E+00		1.73E-03		8.01E-05		8.01E-02		0.00E+00

		7.66E+00		1.62E-03		7.49E-05		7.49E-02		0.00E+00

		7.71E+00		1.50E-03		6.94E-05		6.94E-02		0.00E+00

		7.75E+00		1.39E-03		6.44E-05		6.44E-02		0.00E+00

		7.80E+00		1.29E-03		5.95E-05		5.95E-02		0.00E+00

		7.85E+00		1.17E-03		5.42E-05		5.42E-02		0.00E+00

		7.89E+00		1.06E-03		4.92E-05		4.92E-02		0.00E+00

		7.94E+00		9.69E-04		4.49E-05		4.49E-02		0.00E+00

		7.98E+00		8.76E-04		4.06E-05		4.06E-02		0.00E+00

		8.03E+00		7.88E-04		3.65E-05		3.65E-02		0.00E+00

		8.08E+00		7.09E-04		3.28E-05		3.28E-02		0.00E+00

		8.12E+00		6.37E-04		2.95E-05		2.95E-02		0.00E+00

		8.17E+00		5.63E-04		2.61E-05		2.61E-02		0.00E+00

		8.22E+00		4.99E-04		2.31E-05		2.31E-02		0.00E+00

		8.26E+00		4.41E-04		2.04E-05		2.04E-02		0.00E+00

		8.31E+00		3.88E-04		1.80E-05		1.80E-02		0.00E+00

		8.35E+00		3.41E-04		1.58E-05		1.58E-02		0.00E+00

		8.40E+00		2.97E-04		1.37E-05		1.37E-02		0.00E+00

		8.45E+00		2.60E-04		1.20E-05		1.20E-02		0.00E+00

		8.49E+00		2.25E-04		1.04E-05		1.04E-02		0.00E+00

		8.54E+00		1.95E-04		9.04E-06		9.04E-03		0.00E+00

		8.59E+00		1.68E-04		7.77E-06		7.77E-03		0.00E+00

		8.63E+00		1.45E-04		6.72E-06		6.72E-03		0.00E+00

		8.68E+00		1.25E-04		5.77E-06		5.77E-03		0.00E+00

		8.72E+00		1.07E-04		4.97E-06		4.97E-03		0.00E+00

		8.77E+00		9.19E-05		4.26E-06		4.26E-03		0.00E+00

		8.82E+00		7.83E-05		3.62E-06		3.62E-03		0.00E+00

		8.86E+00		6.72E-05		3.11E-06		3.11E-03		0.00E+00

		8.91E+00		5.71E-05		2.64E-06		2.64E-03		0.00E+00

		8.96E+00		4.86E-05		2.25E-06		2.25E-03		0.00E+00

		9.00E+00		4.15E-05		1.92E-06		1.92E-03		0.00E+00

		9.05E+00		3.50E-05		1.62E-06		1.62E-03		0.00E+00

		9.09E+00		2.98E-05		1.38E-06		1.38E-03		0.00E+00

		9.14E+00		2.53E-05		1.17E-06		1.17E-03		0.00E+00

		9.19E+00		2.13E-05		9.86E-07		9.86E-04		0.00E+00

		Qs =  0.76793		984





bilang1AED

		





10^5 iters

		100000  itera		tions

		SSE= 3.037990		9.65E+01

		ln K		f		qs				bilang

		2.31E-02		4.52E-01		2.09E-02		2.09E+01		0.00E+00

		6.94E-02		4.65E-01		2.15E-02		2.15E+01		0.00E+00

		1.16E-01		4.66E-01		2.16E-02		2.16E+01		0.00E+00

		1.62E-01		4.57E-01		2.12E-02		2.12E+01		0.00E+00

		2.08E-01		4.33E-01		2.00E-02		2.00E+01		0.00E+00

		2.55E-01		4.39E-01		2.03E-02		2.03E+01		0.00E+00

		3.01E-01		4.30E-01		1.99E-02		1.99E+01		0.00E+00

		3.47E-01		4.22E-01		1.95E-02		1.95E+01		0.00E+00

		3.93E-01		4.29E-01		1.98E-02		1.98E+01		0.00E+00

		4.40E-01		4.33E-01		2.00E-02		2.00E+01		0.00E+00

		4.86E-01		4.27E-01		1.97E-02		1.97E+01		0.00E+00

		5.32E-01		4.16E-01		1.92E-02		1.92E+01		0.00E+00

		5.79E-01		4.26E-01		1.97E-02		1.97E+01		0.00E+00

		6.25E-01		3.89E-01		1.80E-02		1.80E+01		0.00E+00

		6.71E-01		4.20E-01		1.94E-02		1.94E+01		0.00E+00

		7.17E-01		3.84E-01		1.78E-02		1.78E+01		0.00E+00

		7.64E-01		3.74E-01		1.73E-02		1.73E+01		0.00E+00

		8.10E-01		3.88E-01		1.80E-02		1.80E+01		0.00E+00

		8.56E-01		3.66E-01		1.70E-02		1.70E+01		0.00E+00

		9.03E-01		3.61E-01		1.67E-02		1.67E+01		0.00E+00

		9.49E-01		3.68E-01		1.70E-02		1.70E+01		0.00E+00

		9.95E-01		3.59E-01		1.66E-02		1.66E+01		0.00E+00

		1.04E+00		3.55E-01		1.64E-02		1.64E+01		0.00E+00

		1.09E+00		3.54E-01		1.64E-02		1.64E+01		0.00E+00

		1.13E+00		3.43E-01		1.59E-02		1.59E+01		0.00E+00

		1.18E+00		3.34E-01		1.55E-02		1.55E+01		0.00E+00

		1.23E+00		3.29E-01		1.52E-02		1.52E+01		0.00E+00

		1.27E+00		3.32E-01		1.53E-02		1.53E+01		0.00E+00

		1.32E+00		3.15E-01		1.46E-02		1.46E+01		0.00E+00

		1.37E+00		3.12E-01		1.44E-02		1.44E+01		0.00E+00

		1.41E+00		3.00E-01		1.39E-02		1.39E+01		0.00E+00

		1.46E+00		2.99E-01		1.38E-02		1.38E+01		0.00E+00

		1.50E+00		2.83E-01		1.31E-02		1.31E+01		0.00E+00

		1.55E+00		2.69E-01		1.25E-02		1.25E+01		0.00E+00

		1.60E+00		2.59E-01		1.20E-02		1.20E+01		0.00E+00

		1.64E+00		2.59E-01		1.20E-02		1.20E+01		0.00E+00

		1.69E+00		2.55E-01		1.18E-02		1.18E+01		0.00E+00

		1.74E+00		2.36E-01		1.09E-02		1.09E+01		0.00E+00

		1.78E+00		2.28E-01		1.05E-02		1.05E+01		0.00E+00

		1.83E+00		2.24E-01		1.04E-02		1.04E+01		0.00E+00

		1.87E+00		2.18E-01		1.01E-02		1.01E+01		0.00E+00

		1.92E+00		2.08E-01		9.61E-03		9.61E+00		0.00E+00

		1.97E+00		2.05E-01		9.46E-03		9.46E+00		0.00E+00

		2.01E+00		1.95E-01		9.05E-03		9.05E+00		0.00E+00

		2.06E+00		1.83E-01		8.46E-03		8.46E+00		0.00E+00

		2.11E+00		1.72E-01		7.98E-03		7.98E+00		0.00E+00

		2.15E+00		1.66E-01		7.66E-03		7.66E+00		0.00E+00

		2.20E+00		1.64E-01		7.58E-03		7.58E+00		0.00E+00

		2.24E+00		1.40E-01		6.46E-03		6.46E+00		0.00E+00

		2.29E+00		1.43E-01		6.63E-03		6.63E+00		4.00E+02

		2.34E+00		1.34E-01		6.22E-03		6.22E+00		0.00E+00

		2.38E+00		1.33E-01		6.16E-03		6.16E+00		0.00E+00

		2.43E+00		1.19E-01		5.50E-03		5.50E+00		0.00E+00

		2.48E+00		1.13E-01		5.24E-03		5.24E+00		0.00E+00

		2.52E+00		1.10E-01		5.07E-03		5.07E+00		0.00E+00

		2.57E+00		1.01E-01		4.69E-03		4.69E+00		0.00E+00

		2.62E+00		9.77E-02		4.52E-03		4.52E+00		0.00E+00

		2.66E+00		8.43E-02		3.90E-03		3.90E+00		0.00E+00

		2.71E+00		8.24E-02		3.81E-03		3.81E+00		0.00E+00

		2.75E+00		7.55E-02		3.50E-03		3.50E+00		0.00E+00

		2.80E+00		7.19E-02		3.33E-03		3.33E+00		0.00E+00

		2.85E+00		6.47E-02		2.99E-03		2.99E+00		0.00E+00

		2.89E+00		6.18E-02		2.86E-03		2.86E+00		0.00E+00

		2.94E+00		5.30E-02		2.45E-03		2.45E+00		0.00E+00

		2.99E+00		5.16E-02		2.39E-03		2.39E+00		0.00E+00

		3.03E+00		4.92E-02		2.28E-03		2.28E+00		0.00E+00

		3.08E+00		4.39E-02		2.03E-03		2.03E+00		0.00E+00

		3.12E+00		4.00E-02		1.85E-03		1.85E+00		0.00E+00

		3.17E+00		3.66E-02		1.69E-03		1.69E+00		0.00E+00

		3.22E+00		3.30E-02		1.53E-03		1.53E+00		0.00E+00

		3.26E+00		3.00E-02		1.39E-03		1.39E+00		0.00E+00

		3.31E+00		2.72E-02		1.26E-03		1.26E+00		0.00E+00

		3.36E+00		2.53E-02		1.17E-03		1.17E+00		0.00E+00

		3.40E+00		2.14E-02		9.90E-04		9.90E-01		0.00E+00

		3.45E+00		2.01E-02		9.31E-04		9.31E-01		0.00E+00

		3.49E+00		1.91E-02		8.82E-04		8.82E-01		0.00E+00

		3.54E+00		1.67E-02		7.74E-04		7.74E-01		0.00E+00

		3.59E+00		1.49E-02		6.90E-04		6.90E-01		0.00E+00

		3.63E+00		1.34E-02		6.18E-04		6.18E-01		0.00E+00

		3.68E+00		1.21E-02		5.59E-04		5.59E-01		0.00E+00

		3.73E+00		1.10E-02		5.09E-04		5.09E-01		0.00E+00

		3.77E+00		1.01E-02		4.69E-04		4.69E-01		0.00E+00

		3.82E+00		8.76E-03		4.06E-04		4.06E-01		0.00E+00

		3.86E+00		7.90E-03		3.66E-04		3.66E-01		0.00E+00

		3.91E+00		7.11E-03		3.29E-04		3.29E-01		0.00E+00

		3.96E+00		6.47E-03		2.99E-04		2.99E-01		0.00E+00

		4.00E+00		5.80E-03		2.68E-04		2.68E-01		0.00E+00

		4.05E+00		5.16E-03		2.39E-04		2.39E-01		0.00E+00

		4.10E+00		4.68E-03		2.16E-04		2.16E-01		0.00E+00

		4.14E+00		4.16E-03		1.92E-04		1.92E-01		0.00E+00

		4.19E+00		3.84E-03		1.78E-04		1.78E-01		0.00E+00

		4.23E+00		3.55E-03		1.64E-04		1.64E-01		0.00E+00

		4.28E+00		3.19E-03		1.48E-04		1.48E-01		0.00E+00

		4.33E+00		2.92E-03		1.35E-04		1.35E-01		0.00E+00

		4.37E+00		2.64E-03		1.22E-04		1.22E-01		0.00E+00

		4.42E+00		2.45E-03		1.13E-04		1.13E-01		0.00E+00

		4.47E+00		2.28E-03		1.05E-04		1.05E-01		0.00E+00

		4.51E+00		2.11E-03		9.74E-05		9.74E-02		0.00E+00

		4.56E+00		1.92E-03		8.89E-05		8.89E-02		0.00E+00

		4.61E+00		1.84E-03		8.53E-05		8.53E-02		0.00E+00

		4.65E+00		1.67E-03		7.73E-05		7.73E-02		0.00E+00

		4.70E+00		1.55E-03		7.16E-05		7.16E-02		0.00E+00

		4.74E+00		1.48E-03		6.87E-05		6.87E-02		0.00E+00

		4.79E+00		1.50E-03		6.92E-05		6.92E-02		0.00E+00

		4.84E+00		1.46E-03		6.77E-05		6.77E-02		0.00E+00

		4.88E+00		1.36E-03		6.31E-05		6.31E-02		0.00E+00

		4.93E+00		1.31E-03		6.07E-05		6.07E-02		0.00E+00

		4.98E+00		1.24E-03		5.72E-05		5.72E-02		0.00E+00

		5.02E+00		1.24E-03		5.74E-05		5.74E-02		0.00E+00

		5.07E+00		1.20E-03		5.56E-05		5.56E-02		0.00E+00

		5.11E+00		1.21E-03		5.59E-05		5.59E-02		0.00E+00

		5.16E+00		1.24E-03		5.75E-05		5.75E-02		0.00E+00

		5.21E+00		1.23E-03		5.70E-05		5.70E-02		0.00E+00

		5.25E+00		1.27E-03		5.87E-05		5.87E-02		0.00E+00

		5.30E+00		1.30E-03		6.02E-05		6.02E-02		0.00E+00

		5.35E+00		1.31E-03		6.08E-05		6.08E-02		0.00E+00

		5.39E+00		1.38E-03		6.40E-05		6.40E-02		0.00E+00

		5.44E+00		1.34E-03		6.21E-05		6.21E-02		0.00E+00

		5.48E+00		1.46E-03		6.78E-05		6.78E-02		0.00E+00

		5.53E+00		1.51E-03		7.00E-05		7.00E-02		0.00E+00

		5.58E+00		1.56E-03		7.20E-05		7.20E-02		0.00E+00

		5.62E+00		1.66E-03		7.70E-05		7.70E-02		0.00E+00

		5.67E+00		1.77E-03		8.17E-05		8.17E-02		0.00E+00

		5.72E+00		1.84E-03		8.52E-05		8.52E-02		0.00E+00

		5.76E+00		2.08E-03		9.63E-05		9.63E-02		0.00E+00

		5.81E+00		2.12E-03		9.81E-05		9.81E-02		0.00E+00

		5.85E+00		2.38E-03		1.10E-04		1.10E-01		0.00E+00

		5.90E+00		2.48E-03		1.15E-04		1.15E-01		0.00E+00

		5.95E+00		2.62E-03		1.21E-04		1.21E-01		0.00E+00

		5.99E+00		2.75E-03		1.27E-04		1.27E-01		0.00E+00

		6.04E+00		3.03E-03		1.40E-04		1.40E-01		0.00E+00

		6.09E+00		3.24E-03		1.50E-04		1.50E-01		0.00E+00

		6.13E+00		3.39E-03		1.57E-04		1.57E-01		0.00E+00

		6.18E+00		3.70E-03		1.71E-04		1.71E-01		0.00E+00

		6.23E+00		4.27E-03		1.98E-04		1.98E-01		0.00E+00

		6.27E+00		4.12E-03		1.91E-04		1.91E-01		0.00E+00

		6.32E+00		4.47E-03		2.07E-04		2.07E-01		0.00E+00

		6.36E+00		4.76E-03		2.20E-04		2.20E-01		0.00E+00

		6.41E+00		4.97E-03		2.30E-04		2.30E-01		0.00E+00

		6.46E+00		5.39E-03		2.49E-04		2.49E-01		0.00E+00

		6.50E+00		5.49E-03		2.54E-04		2.54E-01		0.00E+00

		6.55E+00		5.61E-03		2.59E-04		2.59E-01		0.00E+00

		6.60E+00		5.86E-03		2.71E-04		2.71E-01		0.00E+00

		6.64E+00		5.81E-03		2.69E-04		2.69E-01		7.50E+00

		6.69E+00		5.58E-03		2.58E-04		2.58E-01		0.00E+00

		6.73E+00		5.65E-03		2.61E-04		2.61E-01		0.00E+00

		6.78E+00		5.58E-03		2.58E-04		2.58E-01		0.00E+00

		6.83E+00		5.48E-03		2.54E-04		2.54E-01		0.00E+00

		6.87E+00		5.58E-03		2.58E-04		2.58E-01		0.00E+00

		6.92E+00		5.23E-03		2.42E-04		2.42E-01		0.00E+00

		6.97E+00		4.72E-03		2.19E-04		2.19E-01		0.00E+00

		7.01E+00		4.37E-03		2.02E-04		2.02E-01		0.00E+00

		7.06E+00		4.09E-03		1.89E-04		1.89E-01		0.00E+00

		7.10E+00		3.63E-03		1.68E-04		1.68E-01		0.00E+00

		7.15E+00		3.22E-03		1.49E-04		1.49E-01		0.00E+00

		7.20E+00		2.74E-03		1.27E-04		1.27E-01		0.00E+00

		7.24E+00		2.44E-03		1.13E-04		1.13E-01		0.00E+00

		7.29E+00		2.00E-03		9.25E-05		9.25E-02		0.00E+00

		7.34E+00		1.75E-03		8.08E-05		8.08E-02		0.00E+00

		7.38E+00		1.41E-03		6.52E-05		6.52E-02		0.00E+00

		7.43E+00		1.16E-03		5.36E-05		5.36E-02		0.00E+00

		7.47E+00		9.12E-04		4.22E-05		4.22E-02		0.00E+00

		7.52E+00		7.42E-04		3.43E-05		3.43E-02		0.00E+00

		7.57E+00		5.76E-04		2.67E-05		2.67E-02		0.00E+00

		7.61E+00		4.28E-04		1.98E-05		1.98E-02		0.00E+00

		7.66E+00		3.26E-04		1.51E-05		1.51E-02		0.00E+00

		7.71E+00		2.39E-04		1.10E-05		1.10E-02		0.00E+00

		7.75E+00		1.79E-04		8.29E-06		8.29E-03		0.00E+00

		7.80E+00		1.35E-04		6.23E-06		6.23E-03		0.00E+00

		7.85E+00		9.03E-05		4.18E-06		4.18E-03		0.00E+00

		7.89E+00		5.95E-05		2.75E-06		2.75E-03		0.00E+00

		7.94E+00		4.27E-05		1.97E-06		1.97E-03		0.00E+00

		7.98E+00		2.89E-05		1.34E-06		1.34E-03		0.00E+00

		8.03E+00		1.90E-05		8.79E-07		8.79E-04		0.00E+00

		8.08E+00		1.29E-05		5.99E-07		5.99E-04		0.00E+00

		8.12E+00		8.96E-06		4.15E-07		4.15E-04		0.00E+00

		8.17E+00		5.41E-06		2.50E-07		2.50E-04		0.00E+00

		8.22E+00		3.42E-06		1.58E-07		1.58E-04		0.00E+00

		8.26E+00		2.16E-06		1.00E-07		1.00E-04		0.00E+00

		8.31E+00		1.32E-06		6.10E-08		6.10E-05		0.00E+00

		8.35E+00		8.30E-07		3.84E-08		3.84E-05		0.00E+00

		8.40E+00		4.74E-07		2.20E-08		2.20E-05		0.00E+00

		8.45E+00		2.98E-07		1.38E-08		1.38E-05		0.00E+00

		8.49E+00		1.72E-07		7.95E-09		7.95E-06		0.00E+00

		8.54E+00		1.02E-07		4.73E-09		4.73E-06		0.00E+00

		8.59E+00		5.58E-08		2.58E-09		2.58E-06		0.00E+00

		8.63E+00		3.32E-08		1.54E-09		1.54E-06		0.00E+00

		8.68E+00		1.88E-08		8.69E-10		8.69E-07		0.00E+00

		8.72E+00		1.09E-08		5.05E-10		5.05E-07		0.00E+00

		8.77E+00		6.10E-09		2.83E-10		2.83E-07		0.00E+00

		8.82E+00		3.27E-09		1.51E-10		1.51E-07		0.00E+00

		8.86E+00		1.91E-09		8.82E-11		8.82E-08		0.00E+00

		8.91E+00		1.03E-09		4.76E-11		4.76E-08		0.00E+00

		8.96E+00		5.63E-10		2.61E-11		2.61E-08		0.00E+00

		9.00E+00		3.20E-10		1.48E-11		1.48E-08		0.00E+00

		9.05E+00		1.62E-10		7.50E-12		7.50E-09		0.00E+00

		9.09E+00		8.90E-11		4.12E-12		4.12E-09		0.00E+00

		9.14E+00		4.79E-11		2.22E-12		2.22E-09		0.00E+00

		9.19E+00		2.43E-11		1.13E-12		1.13E-09		0.00E+00

		Qs =  0.84311		9681
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Response [RU]

Sensorgrams Rate Constant Distribution (RCD)
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In the RCD the number of peaks indicate the number of
different interactions in the system and the peak max position
gives the median rate constants. Note that no a priori
assumption is made here about the number of interactions!



I: Plot dissociation graph for top sensorgram concentrations

ll: Calculate rate constant distributions for each sensorgram level
lll: Estimate rate constants for each sensorgram level

IV: Cluster the rate constants for easer interpenetration
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We have shown that the proposed new strategy can
successfully handle very complicated Biosensor
interactions and is a significant improvement
compared to existing standard software to analyze
Biosensor data.

In order to reliable estimates of rate constants one
needs both high quality input sensorgram data and
improved numerical data processing strategies.

In order to use the numerical tools for more advanced
application, such as for diagnostic purposes/Quality
Control, we plan to further develop and refine them.
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