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Introduction

SpinFit Liquids is a spectral simulation and fitting program for CW-EPR
spectra of radicals in solution. SpinFit Liquids makes species identifi-
cation easy by fittting a narrow set of parameters to the raw data with
minimal input from the user. SpinFit Liquids comes with an extensive
library of common radical spectra with corresponding fit parameters
to allow for quick and easy identification. In liquids, the paramagnetic
species are tumbling with a rate that depends on the viscosity of the
solvent or the size of the species. The tumbling rate, i.e. rotational
motion, determines the dynamic regime of the observed CW-EPR
spectra. Simulations of spectra in different dynamic regimes require
different theoretical descriptions that are available in SpinFit Liquids.

Bruker has brought ease-of-use and convenience to EPR with the
patented SpinFit and SpinCount package that come standard with all
Bruker EPR spectrometers using Xenon and Xepr and is optional with
ESRStudio software. Samples can be accurately characterized without
comparison to standard samples or separately measured calibration
curves. With this, Bruker provides a simple and reliable solution that
can be applied to a wide variety of scientific studies or process/quality
control.

Features

= Simulation and fitting of radicals and
transition metal species in liquid state

= An easy-to-use interface

= Spectra library of common species for
radical identification

= |dentification and quantification of
individual species in complex mixtures

= Support of 1D- and 2D-datasets

= Automatic choice of dynamic regime

= Conveniently interfaced with SpinCount

= Incorporated into the spectrometer control
software so researchers can quickly and
easily identify paramagnetic species
immediately after data collection
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Figure 1

SpinFit Liquids User Interface

Automatic or manual choice of choice of dynamic
regime

Easy and precise simulation and fitting of spectra
under different motional dynamic regimes
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Figure 2
Nitroxide spectra under several dynamic regimes
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Add Nucleus & W Figure 3

User friendly interface to select atoms and their
isotopes from the periodic table of elements

Isotopes gyromagnetic ratio multiplicity abundance
14N 3.07771 3 0.99632
15N -4.31727 2 0.00368
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Figure 4

Two-component spectra of spin-labeled protein

= Resolving and identifying multiple components and species

= Fitting of the rotational correlation time to gain insight into motional dynamics

= Determining labelling efficiency by combining SpinFit Liquids with the SpinCount module



SpinCount Report

A 8 c o 3 3 &
—— Experiment 1 |Dataname Time (5] Height (mm]  Dismeter [mm] Volume [mi] Spins _ Spin conc. (M]

—— Complete simulation 2 Tio2_kinetics_full_13_001_fit Methyl 0 5 054 0015%149 150425 15572152.21

Methyl radical 3 netics_full_13_002_fit Methyl 50.003009 o 054 00159149 7.2147€+13 751606

Hydroxyl radical 4 netics_full_13_003_fit Methyl 12000404 2 054 0015149 7.63136+13 7.545-06

] s netics_full_13_004_fit Methyl 18001358 5 054 001596149 7.23816+13 75306

Superoxide 6 netics_full_13_005_fit Methyl 240.01271 2 094 00159149 7.2324E413 7.52606

7 Ti02_kinetics_full_13_006_fit Methyl 30001322 2 054 001596149 7.28186+13 75306

Fit a n d 8 |Tio2_kinetics_full_13_007_fit Methyl 360.00496 23 034  0.01596149 7.3416E+13 7.64€-06.

9 Tio2_kinetics_full_13_008_fit Methyl 419.99904 5 054 001596149 7.40416413 7.705-06

c a Icu I ate 10Ti02_kinetics_full_13_009_fit Methyl 480.01144 2 034 001596149 7.5848E+13 7.89-06

11T102_kinetics_full_13_010_fit Methyl 5400035 2 054 00159149 7.74726413 5.065-06

12 Ti02_kinetics_full_13_011_fit Methyl 50000085 5 054 001596149 7.8288+13 814506

netics_full_13_012_fit Methyl 560.00474 2 054 0015149 8.11336+413 844506

14 Ti02_kinetics_full_13_013_fit Methyl 72000083 2 054 00159149 848816413 863606

15 TI02_kinetics_full_13_014_fit Methyl 78001355 5 054 001596149 9.14316+13 951606

Kinetics_full_13_015_fit Methyl 84000539 2 054 00159149 9.27916+13 9.656-06

netics_full_13_001_fit Hydroxyl o 2 054 0.01596149 3.0077E+12 313607

netics_full_13_002_fit Hydroxyl  60.003009 2 054 001596149 3.7995+13 395606

netics_full_13_003_fit Hydroxyl  120.00404 5 054 001596149 5.7467E+13 558506

20 Ti02_kinetics_full_13 004 fitydroxyl  180.01358 2 054 00159149 6.5967E+13 6.856-06

21 Ti02_kinetics_full_13_005_fitHydroxyl  240.01271 2 054 00159149 6.86886+13 77606

22 Ti02_kinetics_full_13_006_fitHydroxyl  300.01322 5 054 001596149 6.8402+13 712606

Kinetics_full 13 007 fit Hydroxyl 360,046 2 054 0.015%149 6.72816413 7.005-06

netics_full_13_008_fit Hydroxyl  419.99944 2 054 00159149 6.33216413 6.59-06

netics_full_13_009_fit Hydroxyl  480.01144 5 050 001596149 59793413 622606

netics_full_13_010_fit Hydroxyl  540.00354 2 054 0015149 531186413 553606

netics_full_13 011 fit Hydroxyl  600.00085 2 054 001596149 471256413 4.506.06

28 TI02_kinetics_full 13_012_fit iydroxyl  660.00474 2 054 00159149 391776413 4.08£.06

29 Ti02_kinetics_full_13_013_fit Hydroxyl  720.00093 5 054 001596149 3.3403€+13 348506

20 Ti09 kinatice ful 12 Ma fir ke 780 M358 » naa  nmsesiaa 2 muEea Y

2.0x10° 5 —=— Methyl
o— Hydroxyl
|—*— Superoxide
1.5x10° Plot
=
=
2
® 1.0x10°
€
@
o
c
o
© 5.0x10° -
0.0
T T T T T T T T
0 2 4 6 8 10 12 14
Time, min

Figure 5

Multi-component spectrum with a mixture of three spin-trapped radicals

= Alibrary of commonly encountered radical species to facilitate analysis

= Support for 1D and 2D datasets

= Deconvolution of overlapping spectra to measure individual concentrations
= Quantitative analysis with high precision, even with low signal-to-noise
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