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Introduction

1 Introduction

This manual is intended to be a practical guide for the operators of IVDr systems. The main
aspect of this manual is to enable new or experienced TopSpin™ users to work with B.I-
Methods 2.0 (Bruker IVDr Methods 2.0), including calibration and validation of the QC
samples, body fluids (urine, plasma/ serum and CSF) preparation and NMR-Screening.

Before starting any work, personnel must read the manual thoroughly and understand
its contents. Compliance with all specified safety and operating instructions, as well as local
work safety regulations, are vital to ensure safe operation. Incompliance to Bruker's IVDr
sample preparation and measurement SOPs may result in major errors determined by
IVDr automatic data analysis.

The figures shown in this manual are designed to be general and informative and may not
represent the specific Bruker model, component or software/frmware version you are
working with. Options and accessories may or may not be illustrated in each figure.

This manual can only be used for IVDr measurements when the B.I-Methods 2.0 are
installed by a Bruker engineer.

1.1 Policy Statement

It is the policy of Bruker to improve products as new techniques and components become
available. Bruker reserves the right to change specifications at any time.

Every effort has been made to avoid errors in text and figure presentation in this publication.

In order to produce useful and appropriate documentation, we welcome your comments on
this publication.

1.2 Safety Regulations

In order to work safely in laboratories with NMR-spectrometers all users have to follow the
safety regulations for magnetic, electrical, cryogenic, chemical and biological safety.

1.3 IVDr Philosophy

1.3.1 Standardization

The new AVANCE IVDr system, presently for research use only, is a complete, proven and
standardized platform for NMR pre-clinical research and screening, as well as for IVD-by-
NMR research.

Dedicated to NMR-based clinical screening and diagnostics research, the AVANCE-IVDr is
optimized for ease-of-use and highest data quality and reliability. IVDr offers barcode
analysis, control by a LIMS system, the high-throughput, temperature-controlled Autosampler
SampleJet™, remote access, and automatic analysis and customizable analytical results
reporting. Based on Bruker-validated SOPs, the AVANCE-IVDr platform enables the
development of diagnostic tools for body-fluids, or even biopsy samples, that can address a
variety of medical questions.
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Introduction

1.3.2 Automation

All the IVDr methods should be implemented under the same standard operating procedures
(SOPs) and run as standard experiments in automation, therefore ICONNMR is a must-have
for every IVDr user. SampleTrack® (Bruker Automated Sample Tracking System) is also the
recommended software tool for the laboratory network.

1.3.3 Objectives

The SOPs guarantee the production of highly reproducible clinical data, enabling the sharing,
exchanging, pooling and joint modeling of novel NMR assays between laboratories on a
global basis. In a translational clinical research environment, the results produced by these
NMR assays can easily be transferred into clinical screening and future IVD use.

This level of large-scale health-related NMR screening is paving the way for worldwide
epidemiological studies as well as for pre-clinical in vitro research. The benefits have been
significant: facilitated by the low cost per sample and the even lower cost per parameter as
compared to established single parameter screening methods, novel NMR methods for
determining the cause of disease, delivering individualized patient treatment and developing
strategies for prevention are now available to many clinical researchers.

1.4 Font and Format Conventions
Type of Information Font Examples
Shell Command, Arial bold Type or enter fromjdx
Commands, zg

“All that you can enter”

Button, Tab, Pane and Menu Names | Arial bold, initial letters | Use the Export To File

capitalized button.

“All that you can click” Click OK.

Click Processing...
Windows, Dialog Windows, Pop-up | Arial, initial letters The Stacked Plot Edit
Windows Names capitalized dialog will be displayed.
Path, File, Dataset and Experiment Arial ltalics Stshome/exp/stan/nmr/
Names lists
Data Path Variables expno, procno,

Table Column Names
Field Names (within Dialog

Windows)

Parameters Arial in Capital Letters VCLIST
Program Code Courier go=2
Pulse and AU Program Names au_zgte
Macros edmac
Functions CalcExpTime ()
Arg.uments XAU (prog, arg)
Variables disk2, user2
AU Macro Courier in Capital REXPNO

Letters

Table 1.1: Font and Format Conventions
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2 Getting Started

2.1 The IVDr System — Specifications Relevant for this Manual

« Standard AVANCE IVDr Configuration:
— ASCEND 600 magnet
— Gimbal vibration dampers
— BOSS Il shim system
— 2 Channel console (AVANCE 1ll HD or AVANCE NEO) with Windows workstation
— 5 mm RT BBI probe with ATM and Z-grad
— 2 xBCU-1 (1 x probe temperature regulation, 1 x SampleJet cooling)
— SampledJet with cooling and pre-heating station, 5 mm shuttle (3 mm shuttle optional)

— Windows spectrometer computer with TopSpin 3.6.1 or higher for AVANCE Il HD,
TopSpin 4.0.7 or higher for AVANCE NEO, validated for I[VDr

— Extra Windows workstation with SampleTrack Software
— Barcode printer with ribbon and labels

- AMIX

— BBIOREFCODE

— SampleTrack, including extra Windows workstation, barcode printer with ribbon and
labels

» SOPs for body fluids such as Urine, Plasma/Serum, CSF and MeOH Extract
» Standard Sample Kit, including:
— Quantification Reference Sample
Temperature Calibration Sample
Water-suppression test sample

FILCOR calibration sample

Pseudo Urine
Pseudo Plasma
Pseudo CSF
Pseudo MeOH Extract
« Consumables
— SampleJet racks and NMR tubes for 5 mm/3 mm applications
— Dedicated buffer solutions for urine and plasma/serum and CSF

» Options: Some features described in this manual may need additional accessories (for
example for 3 mm applications).
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Getting Started

2.2 IVDr Directory Structure

The IVDr directory structure is independent from the TopSpin version:
* Body fluid spectral data go into:
C:A\IVDrDatal\...
* Quality Control (QC) related spectral data go into:
C:\Bruker\IVDr\RefData\nmr\...
* |VDr NMR methods and documents go into:
C:\Bruker\IVDr\exp\au
C:\Bruken\IVDr\exp\par
C:\Bruken\IVDr\exp\pp
C:\Bruker\IVDr\exp\py
C:\Bruken\IVDr\conf
C:\Bruker\IVDr\logdfiles
Now the TopSpin browser has direct access to the IVDr tools but not as default

» Add the above directories in TopSpin Manage/Preferences/Directories/Manage source
directories for edpul, edau, etc. for the corresponding par, mac, au, pp and py as shown
for “Parameter Sets” below:

C:\Bruker\TopSpin3.5pl6\exp\stan\nmr\par\user
C:\Bruker\TopSpin3.5pl6\exp\stan\nmr\par
C:\Bruken\lVDr\exp\par

Now the TopSpin browser has direct access to the IVDr tools but not as default (first line is
default).

2.3 lconNMR

2.3.1 IconNMR Configuration

IconNMR™ allows fully automated acquisition and processing and is the ideal solution for
labs with large numbers of samples or many users accessing the spectrometer.

IconNMR configuration for IVDr applications should be already set up by the Bruker engineer.
However, users can always check the configuration settings later on by selecting
Configuration.

Fie Help
ngn
| 1.l , =
I Routine -
Spectroscopy E Automation Toolbox Configuration

Routine Automation ToolBox Configuration
Spectroscopy

Figure 2.1: IconNMR

This section shows the standard configuration settings.
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Getting Started

User Settings

* User Manager

— Assign experiments to users nmrsu and SamTrack.

— Introduce new parameter sets.

All the IVDr parameters are listed in the Experiment List.

Standard installation is only for 5 mm applications. The parameters for 3 mm
applications are optional.

— The Data Directory should be C:\IVDrData\data\

)
-
TN W N T WY
File Help
= User Settings Users Experiment List
m User 1D User's Full Name Mode Name Experiment Comment | 4]
-+ Composite Experiments '.F‘ Administrator .
- Additional Users & @ cuest [ NMEOD_TEMPCAL 300K
-+ Originator Items @ diskless_user_sys diskless_user_sys B w N MEQD_TEMPCAL 300K _3mm
= Automation '.F‘ nmr nmr a N MEQD TEMPCAL 310K
- Master Switches '-F‘ nmrsu nmrsu B h - -
- Autemation Window T root root ()] N MEQD_TEMPCAL_310K_3mm
-+ Virtual P eter Set: B SamTrack Sample Track Default U '
irtual Parameter Sets P samTracl ample Tracl ault User N PROF_CSF_JRES
- Tuning/Matching o
<+ Lock/Shim Optiens f ' N PROF_CSF_IRES_3mm
i Solvent/Probe o
Dependencies Ho ] N PROF_CSF_MNOESY
Priority [0 NPROF_CSF_NOESY_3mm
Temperature Handling —
LC-NMR Opticns - N PROF_CSF_ZGPR
] 1 G .
SampleTrack Options [ | - N PROF_CSF_ZGPR_3mm |T|
Fail Safe / Error Handling Current User  SamTrack  Group - % ¥ « [am e
Web Interf.
ot b intertace Permissions Data Set Names Data Directories
ptions
@ Priority Parameter Edit P SDATE CANMRData
AssureNMR ) SDATEUSER CAIVDrDatal data\
| AssureSsT [7] Archive Data Exit (TconNMR) = SNUMERICDATE
i CMC-Verification Supervisor ata Set Name Edit | UserSpecific Originator Info User Specific Parameters/Commar
ToolBox Set
poTEe =P |”] Essential Originater Originator ns Number of sci +
Accounting ds Number of du|=|
Manual Lock/Shim Mail Spectrum PDF/PS 7 lE 15|
Other Settings
] Spectrum Number File name Archiving Directories
Target Email Address Umask rw-rw-r-- Userf NmrUserf Everyoner -
[7] Day Time Limit |02:00 [] Might Time Limit |04:00 ] Max. Duration of a daytime experiment 01:00
Search Commands
& l Save ] [ Default ] [ Delete ] [deate Experiment List
=

Figure 2.2: lconNMR Configuration: User Manager
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Getting Started

Automation
« Master Switches

— Sample Changer/Automation Mode: SampleJet/SampleTrack (SampleJet).

— Rack Sample Sequence must be as shown in the picture to the left.

— Check: Enable Temperature Conditioning System

— Check: Eject last sample in queue

— Check: Never Rotate the Sample
— Check: Save Sample DataMatrix/Barcode information to AUTOPOS status

parameter

— Check: Wait until processing completed before executing next experiment

— Check: Eliminate ‘data’ and ‘nmr’ from the data set path

— Check: Eliminate ‘user’ from the data set path

— The other details:

ﬁ, lconNMR: Configuration
File Help

= User Settings

- User Manager

----- Compaosite Experiments
- Additional Users

----- Originator ltems

= Automation

- Automnation Window
----- Virtual Parameter Sets
- Tuning/Matching
= Lock/Shim Options

| Solvent/Probe

Dependencies
- AutoCalibrate
----- Priority
- Temperature Handling
----- LC-NMR Options
- SampleTrack Options
----- Fail 5afe / Error Handling
- Web Interface
Options
AssureNMR
AssuresST
Analysis/Quantification
ToolBox Setup
Accounting

Search

e

Run Control

Sample Changer/Automation Mode Samplelet

Samplelet Options
Sample [dentification
Determine Sample based on:
() Matrix ID/Tube ID
(®) Position in Autosampler/Holder

MNumber of OpenShop Positions
Rack Sample Sequence

Temperature Conditioning System (Requires appropriate hardware!)
Enable Temperature Conditioning System
Maximum number of subsequent samples in heater 0 S
Minimum Sample Conditioning Time (minutes) 10
Waste Rack Options (Requires Waste Rack Hardware)
[ Allow User to decide which samples are returned to waste rack

[] Samples are normally returned to waste rack

Save Sample DataMatrix/Barcode information to AUTOPOS status parameter

{Eject last sample in queue |
Mever Rotate the 5ample
[ start run at user login

[ Allow Pause system to remove current sample

[ Force jump to next sample after n experiment(s) 1 S
Processing Control

[ Generate a Spectrum Printout

Wait until processing completed before executing next experiment

Generate Spectrum PS/PDF file in data set for
possible dispatch to Email recipient.
DataSet Management
Eliminate 'data’ and 'nmr’ from the data set path
Eliminate 'user' from data set path

Process Data Sets after Acquisition

[] Ignore the TopSpin Prosol Parameters
[ Delete temnporary datasets after experiment end
Allow Overwrite of existing Acquisition Data

= [N = 1= T = I

Figure 2.3: lconNMR Configuration: Master Switches (without Sample Track)

10/72
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Getting Started

« Tuning/Matching
— Only on 1H Channel.

— Only on all the NOESY 1D experiments except the experiments for Sucrose, MeOD,
MeOH Extracts and QuantRefC (refer to the following figures):

& IconNMR: Configuration - [m| x
File Help
= User Settings Automatic Probe Tuning and Matching (ATM) Setup
- User Manager Enable ATM Optimization
. Composite Experiments (ATM PROBE INSTALLED)
- Additional Users Abort Acquisition on ATM Failure
- Originator ltems Experiment Dependent ATM Optimization Settings
E Automation Set individual entries by right-clicking on the appropriate entry or use the Set/Execute combination below
T 1 -
Master Switches 15y Experiment Name H C_hannel ) XChanneI ] With options
Automation Window Tuning/Matching Tuning/Matching
- Virtual Parameter Sets PROF_CSF_NOESY T Always {Z2) Never b storeWobb
W Tuning/Matching PROF_CSF_NOESY_3mm T Always {Z2) Never b storeWobb
= Lock/Shim Options PROF_CSF_ZGPR (Z) Never () Never
i... Solvent/Probe PROF_CSF_ZGPR_3mm () Never {2) Never
Dependencies PROF_CSF_ZGPR_O1 @) Never (&) Never
~ AutoCalibrate PROF_CSF_ZGPR_01_3mm (D) Never {2 Never
Priority _ PROF_DIFF P Always B Always
~ Temperature Handling PROF_JRES T Always T Always
- LC-NMR Opti v v
ST pk';”i_ PROF_MEOH JRES (D) Never {2 Never
e ;a;m‘:_l';";“ng PROF_MEOH_JRES_3mm (D) Never (D) Never
- \eb Interface PROF_MEOH_NOESY {2) Never (&) Never
Options PROF_MEOH_NOESY_3mm {2) Never {Z2) Never
AssureNMR PROF_MEOH_ZG30 T Always {Z2) Never b storeWobh
ResureSST PROF_MEOH_ZG30_3mm T Always () Never b storeWobb
Analysis/Quantification PROF_MEOH_ZGPS @ Never @ Never
ToolBox Setup PROF_MEOH_ZGP5_3mm ) Never () Never
Accounting PROF_PLASMA_CPMG {2 Never ) Never
PROF_PLASMA_CPMG_3rmm ) Never () Never
PROF_PLASMA_DAS_A {2 Never ) Never
PROF_PLASMA_DAS L (D Never ) Never
PROF_PLASMA_DIFF {2 Never {Z) Never
PROF_PLASMA_DIFF_3mm {2) Never (&) Never
PROF_PLASMA_JRES {2 Never {Z) Never
PROF_PLASMA_IRES_3mm {Z) Never {Z2) Never
PROF_PLASMA_NOESY T Always () Never b storeWobb
PROF_PLASMA_NOESY_3mm T Always {2) Never b storeWobb v
£ >
Adjustment |Always ~ |
Experiment(s) |t0_a|l w |
Channel/Options |1H and Options V|
Rt ptions [ exact [] coarse [] high
Search | [ storeWobb [ manWhsw B
<

Figure 2.4: lconNMR Configuration: Tuning/Matching — Body Fluids (Recommendation: Check
storeWobb)
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Getting Started

Sucrose: Where Tuning/Matching on the O1-optimization tests:

Experirment Mame

SUC_GRADPROF
SUC_GRADPROF_3mm
SUC_NOESY
SUC_MOESY_310K
SUC_MOESY_310K_3mm
SUC_NOESY_3mm
SUC_ZGPR

SUC_ZGPR2D
SUC_ZGPR2D_310K
SUC_ZGPR2D_310K_3mm
SUC_ZGPR2D_3mm
SUC_ZGPR_310K
SUC_ZGPR_310K _3mm
SUC_ZGPR_3mm
SUC_ZGPR_O1
SUC_ZGPR_O1_310K
SUC_ZGPR_O1_310K_3mm
SUC_ZGPR_O1_3mm

"H Channel
Tuning/Matching

@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
@ Mewver
T Always
T Always
'.F' Always
'.F' Always

X Channel

Tuning/Matching

@ Mever
@ Mewver
@ Mever
@ Mever
@ Mever
@ Mever
@ Mever
@ Mever
@ Mever
@ Mever
@ Mever
@ Mewver
@ Mever
@ Mever
@ Mever
@ Mewver
@ Mever
@ Mever

With options

storeWobb
storeWobb
storeWobb
storeWobb

T T T v

Figure 2.5: lconNMR Configuration:

MeOD: On all the experiments:

Tuning/Matching — Sucrose (Recommendation: Check storeWobb)

Experirment Mame

MEOQD_TEMPCAL_300K
MEOD_TEMPCAL_300K_3mm
MEQD_TEMPCAL_310K
MEOD_TEMPCAL_310K_3mm

"H Channel
Tuning/Matching

8 Always
T Always
T Always
'.F' Always

# Channel
Tuning/Matching

@ Mever
@ Mever
@ Mewver
@ Mever

With options

storeWobb
storeWobb
storeWobb
storeWobb

v T T =

Figure 2.6: lconNMR Configuration: Tuning/Matching — MeOD (Recommendation: Check storeWobb)

12/72
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Getting Started

QuantRefC: On all the experiments except the O1-optimization experiments:

Experiment Name j|'|:|Jri:;..r':f:"lealtu::hir1g ?ucnr?:;::;:atching With options
QUANTREFG00C_BA T8 Always ) Never b storeWobb
QUANTREFE00C_BA_310K 8 Always ) Never b storeWobb
QUANTREFE00C_BA 310K 3mm |9 Always () Never b storeWobb
QUANTREFE00C_BA_3mm O Always () Never b storeWobb
QUANTREFED0C_BA_O1 () Never () Never
QUANTREFE00C_BA_O1_310K {Z) Never ) Never
QUANTREFE00C_BA_O1_310K_3mm () Never ) Never
QUANTREFE00C_BA_O1_3mm &) Never ) Never
QUANTREFE00C_CS T8 Ahways ) Never b storeWobb
QUANTREFE00C_CS_3mm T8 Ahways ) Never b storeWobb
QUANTREFS00C_C5_01 ) Never () Never
QUANTREFS00C_CS_01_3mm ) Never ) Never
QUAMNTREFB00C_PS 8 Always ) Never b storeWobb
QUANTREFE00C_PS_3mm T8 Always ) Never b storeWobb
QUANTREFE00C_PS_O1 (&) Never {Z) Never
QUANTREFE00C_PS_01_3mm () Never {Z) Never
QUANTREFE00C_UR T Always () Never b storeWobb
QUANTREFEDOC_UR_3mm T Always {) Never b storeWobb
QUANTREFE00C_UR_O1 ) Never () Never
QUANTREFE00C_UR_O1_3mm &) Never ) Never

Figure 2.7: lconNMR Configuration: Tuning/Matching — QuanRefC (Recommendation: Check

storeWobb)

MeOH Extract: Only on the ZG30 experiments:

Experiment Mame

PROF_MEOH_JRES
PROF_MEOH_JRES_3mm
PROF_MEQH_NOESY
PROF_MEOH_NOESY_3mm
PROF_MEOH_ZG30
PROF_MEOH_ZG30_3mm
PROF_MEOH_ZGPS
PROF_MEOH_ZGPS_3mm

"H Channel
Tuning/Matching

@ Mewver
@ Mewver
@ Mewver
@ Mewver
'.F' Always
'.F' Always
@ Mewver
@ Mewver

X Channel
Tuning/Matching

@ Mewver
@ Mever
@ Mewver
@ Mever
@ Mever
@ Mever
@ Mever
@ Mever

With options

I+ storeWobb
I+ storeWobb

Figure 2.8: lconNMR-Configuration: Tuning/Matching — MeOH Extract (Recommendation: Check

storeWobb)

H161804_3_003
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Getting Started

* Lock/Shim Options

— Solvent specific standard shims and shim routines.
— Setup Shimming routine such as TOPSHIM TUNEA:

= User Settings

- User Manager

----- Compaosite Experiments
- Additional Users

----- Originator ltems

= Automation

----- Master Switches

- Automation Window
----- Virtual Parameter Sets
- Tuning/Matching

!  Solvent/Probe
Dependencies

- MuteCalibrate

Locking

Leck Program | LOCK

[] Lock only after a solvent change

Shimming

Shim Program |TOPSHIM TUNEA

Time delay before start of shim (seconds)
Abort Acquisition en Shim Failure

Shim the sample |0r| every new sample (default)

Shim after this number of experiments

(] Always shim after a QNP change

Figure 2.9: IconNMR Configuration: Lock/Shim Options

» Solvent/Probe Dependencies

Total time allocated for tune command (minutes) |1ﬁ

The names of the solvents are exactly fixed as well as the names of the dedicated shim-
sets. The shim-sets are solvent specific and used as start values in automation. These
shims need to be kept up to date:

= User Settings

- User Manager

- Composite Experiments
- Additional Users

- (riginator ltems

= Automation

- Master Switches

- Automation Window

- Virtual Parameter Sets
- Tuning/Matching

- AutoCalibrate

- Priority

- Temperature Handling
- LC-MMR Options

-~ SampleTrack Options
- Fail Safe / Error Handling
- Web Interface
Options

AssureMMR

AssureSST
Analysis/Quantification
ToolBox Setup

Accounting

Figure 2.10: IconNMR Configuration: Lock/Shim Options - Solvent/Probe Dependencies

Solvent/Probe Dependencies
Enable Shim file Loading

Probe Type to associate shim files with

PA BEI 60053 H-BB-D-03 Z (Z814601_0108)

Copy this shimfile to all entries for this Probe |§" | Copy
Use standard shimfiles where available (e.g. Acetic.01) for this probe Use Standard
<
@ Solvent Comment Associated Shim Files
H20+D20 90%H20 and 10%D20 SUCROSE

H20+D20_3mm
H20+D20_salt

H20+D20_3mm
90%H20 and 10%D20 with salt

HDOMSO 90%:DMSO and 103%:DMSO-d6
Juice fruit juice

MeOD methanol-d4

MeOD_3mm MeOD_3mm

MeOH_extract MeOH_extract

MeOH_extract_3mm
Mone
Plasma

Plasma_3mm

MeOH_extract_3mm
no Solvent
Plasma

Plasma_3mm

Pyr pyridine-d3

TFE triflurcethanol-d3
THF tetrahydrofuran-d3
THF-HE

T_H20+D20+MedNC|
T_H20+D20+NaAc
T_H20+D20+Pivalate

tetrahydrofuran, non-deuterated

(CD3)4MNCl in 90%H20 and 10%:D20, for NMR thermometer
sodium acetate in $0%H20 and 109020, for NMR thermometer
pivalate-d® in 90% H20 and 10% D20, for NMR thermometer

T_MeOD methancl-d4, for NMR thermometer
Tol toluene-dé

Tol-H8 toluene, non-deuterated

Urine Urine

Urine_3mm Urine_3mm

SUCROSE_3mm

MeQD

MeOD_3mm

MeOH_extract

MeOH_extract_3mm

Plasma

Plasma_3mm

Urine

Urine_3mm

T T || || 00| 3| e e || || (0| || e | e || | e || (2| 3| || e I
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Getting Started

* Temperature Handling

The settings should be “according to first experiments TE parameter” exactly like in the
figure above. The temperature equilibrium time (default 300s) can be optimized according
to the individual instrumental and environmental stability.

= User Settings Temperature Handling

- User Manager Temperature Handling (On/Off)
Valid only for BACS, SampleCase, SamplePro, SampleXpress, Manual Mode, LC, MAS and Samplelet

- Composite Experiments N _
(Post Insertion available on SixPack and NMR. Case)

- Additional Users
- Originator ltems
= Automation

[ Abort Acquisition on temperature control failure
PRE INSERTION Set/Check

- Master Switches [[] Temperature Setting before Sample Insertion
Autornation Window Set & Check Temperature before Sample Insertion
Virtual Parameter Sets Pre-Insertion Temperature Set/Check Routine

Tuning/Matching
= Lock/Shim Options

POST INSERTION Set/Check
Set & Check Temperature after Sample Insertion

i Solvent/Probe

Dependencies Temperature Setting after Sample Insertion |a::urd|ng to first experiment’s TE Parameter \/‘
AutoCalibrate Post-Insertion Temperature Set/Check Routine |TESET; TEREADY 300 0.1 \,‘
Priority

Idle Time Set/Check
Emperiielandling [] Set & Check constant Temperature after Automation completes

-+ LC-NMR Options

Constant Temperature Setting after Automation
- SampleTrack Options

- Fail Safe / Error Handling Constant Temperature Set/Check Routine
- Web Interface Time controlled temperature handling (SampleCase Sample Changer)
Options

[ Activate Heating/Cooling for Samples ‘just in time' for measurement

AssurehlhR Approx time before sample's experiment for heating/cooling commencement  01:00 5| H:M
AssureSsT

Analysis/Quantification Save

ToolBox Setup

Accounting

Figure 2.11: IconNMR Configuration: Temperature Handling

» SampleTrack Options

— Use Web Services (SOAP) Network Connection should be activated when
applicable:

= User Settings SOAP/File Interface
- User Manager Use Web Services (SOAP) Metwork Connection
----- Composite Experiments Instrument Interface URL http //SAMTRACKPC:1024/s0ap/I STInstrument |
- Additional Users Instrument Name NMR-SPECT2
----- Originator Items
O Automation Gilson Autosampler Resource Mame GILSOM1

""" Master Switches Key {988E1FBF-A2C8-4D02-9DCF-74284FFDEALF}
A.utomation Window SamTrack communication base directory Ci\bstsdata\spect
----- Virtual Parameter Sets )
- Tuning/Matching Filename for urgent Samples urgent.bt

= Lock/Shim Options Driver Options

: _____ SolventfPro_be Copy results as Jcamp Data no -
. erendeHC|es Arasaplis 0=

- Priority
_____ Temperature Handling Directory to copy resulting Jcamp Data fileste  C\jdx-export
- LC-NMR Options JCAMP-DX Data Mode FID/SER (Raw Data) -
BSR/TECAN Preparation Time(secs) 120 =
- Fail 5afe / Error Handling (includes shimming time)
""" Web Interface BACS Barcodes have this number of digits 6=

Options SampleTrack interactive mode

AssureNMR [7] SamTrack interactive mode on/off

AssureSST

CMC-Verification [[] Automatic accept

ToolBox Setup Base directory for interactive mode  hstedata/spect/interactive

Accounting

Figure 2.12: lconNMR Configuration for Sample Track
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Getting Started

2.3.2 lconNMR Automation

How to import an Excel spreadsheet:
* In ICON Automation | File | Import Spreadsheet

File Run Holder View Find Parameters Options Tools Samplelet Help

New
Open I | ‘@

Save

Save 5 external setup

Eeroicp=rree Disk Name Solvent Experiment Pri Par Title/Orig Time ~
Print (List Setup)
Print History File
1Jul27-2019-1603-ivdruser.set
2 Jul03-2019-1603-ivdruser.set
3 Jun12-2019-1701-ivdruser.set
4Jun12-2019-1636-ivdruser.set
Close
Close All
Py o Avalizpn
[T U Available
[NNET} 1l Aurmilalale b
< >
Submit cancel Edit Delete Add i Copy [ % Change User
Preceding Experiments
# Date Holder Name Neo. Experiment Load ATM Lock Shim Acg Proc User Disk

<

swcnpeceang | | AR

Figure 2.13: lconNMR Automation: Import Spreadsheet

>

Samplelet | Busy until: Mo Jobs! | Day: 00:00 | Night: 00:00 | User: ivelruser

» Load the Excel sheet (an Excel template is delivered with the installation).

* Choose the workspace:

@ Chooze workspace

P

@ This spreadsheet contains multiple workspaces.

Please select the required workspace

Select Workspace:

QC-5mm-1CON-300K

|

Cancel

Figure 2.14: IconNMR Automation: Choose Workspace

16/72
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Getting Started

* Load the Setup from Spreadsheet file and make sure that the all entries are correct.
* Click Load into Setup Window.

[ |
[ @ Import Spreadsheet (xls(x)/.csv) file >

Load from Spreadsheet xls(x)/.csv File

Data Set
Disk |[DISK] v
| Sample Name |[SAMPLE NAME] v]
Expno | v]

Selvent / Experiment

Solvent |[SOLVENT] v]
Experiment |[EKPERIMENT] v|
Parameters | w |

Structure Consistency Check/Screening

Mol File | v|

Spread Sheet Extraction

Start at/Use Sample Position | [HOLDER] v|
Begin at CSV File Row 2 S
Stop at CSV File Row Last |5

Include the following columns
in title/eriginater information

|[TITLE] v

Load into Setup Window Close

Figure 2.15: IconNMR Automation: Load Setup from Spreadsheet

24 SampleJet Configuration

Log into SampleJet as User and check if all the conditions are correct in Basic Service.
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Getting Started

241 Basic Service / User Settings
Bruker SampleJet
+ DETAUIT SATMpTe TTSETToN UEpTT
Device Information Device Information Caution! If you modify this value, set it according
— —_— to the value shown with TopSpin command "edhead" 0 ] —
Basic Service (Sampre Phiaatirs > Samp\é Depth), Probehead may || 22— ™™ _ (default: 20mm)

Basic Service
. User Settings
Dawe & Tin
System Commands
Coordinate Calibration

User Settings be damaged otherwise!
Date & Time
System Commands (Can be modified by IconNMR, using PICS)
Coordinate Calibration
Lift Calibration

Vision Calibration

Lift Calibration Upload Firmware Operating Modes
Downlead Logfles
Vision Calibration Download Images \fnm-Shutile O
Upload Firmware Download System Data
Inputs & Qutputs
Download Logfiles Raccary o EGE 1.7mm-Shuttle o
Download Images Basic Commands 7
Download System Data Heater Commands 3mm-Shuttle ]
Enabled Operating Modes
Inputs & Outputs - Emm-Shutls <
Recovery from Error Documentation '
Basic Commands Spinner M
About U
Heater Commands out U's =
Manual i)
Login
Documentat’on Let system decide to change 2
operating mode automatically.
About Us
T Let system decide to change ]
Login operating mode automatically.

Figure 2.16: SampleJet- Basic Service: User Settings

2.4.2 Basic Service / Heater Commands

Bruker SampleJet

[T Y N | e page will refresh about 3 seconds after saving.

Device Information

Refresh | [ Save Settings

Heater Settings

Basic Service
Usei Seiings

Date & Time

System Commands
Coordinate Calibration
Lift Calibration

Vision Calibration
Upload Firmware
Download Logfiles
Download Images
Download System Data
Inputs & Outputs

Rec

Target heater state

off

nmended if cooling is off, no samples will be put to

Drying

Drying + Heating ¥

Drying + Heating V|

[[No automatic allocation |

Number of subsequent samples in same rack which are filled
into heater automatically. Setting has no effect if heater
is off.

Heater Commands

[No automatic allocation ]

Documentaﬁon Pinmum tme each [3YS In Neater Lo gat ory ang 1 T T T
Minimum sample conditioning time
About US (Minimum time each sample stays in heater to get dry and |1 pr——

warm. Setting has no effect if heater is off.)
FEuTrent Neater state Tryng * neatng

Current temperature state stable

Login

Current temperature 306.01K {32.86°C)

Save Satings |
© Bruker BioSpin AG (Switzeriand)

Operating Mode:

Figure 2.17: SampleJet- Basic Service: Heater Commands

The Minimum sample conditioning time setting must be identical in the SampleJet and
IconNMR configurations. If not, the setting in lconNMR configuration will be used for the
[conNMR automation.



Getting Started

2.5 SampleTrack

SampleTrack™ is a BRUKER laboratory automation and management system with a
standardized interface for BRUKER spectrometers. As a software tool for the laboratory
network, SampleTrack manages all automation process steps in an analytical environment.
The order setup entry can be simultaneously derived from variable sources including
spreadsheets, Web client, SampleTrack client, or through an external LIMS system.
Consequently, all available instruments and preparation robots are fed with the generated
orders. The successful installation of SampleTrack must be supported from the local IT-
department.

251 IconNMR Configuration

IconNMR Configuration must be correct (see Figure 2.12 [ 15]).

2.5.2 Setup Samples

In Batch Mode

 Click on the symbol Create new sample order, select Enter Samples in Batch Mode on
the Profiler Order Setup Expert window, and click Next:

File' Edit View Extras Administration Help

JisampleTrack Overview | Fiter [ Project Sampies =] 7| | view [E@stangara _j‘ v |
Prefiles Orders B [ o F :
Matix 1D |RJLABCT00004 Piai tNu»ba’Tesl‘l = = | =
-gsmomu el hd e Bom & fgg [,__a |
&l Submit Sampls Oiders Worksteps [ Chent D[ Instument [ Solvent j Tube ID [ fuchive Storage Loc... | 5t
- w Selected Sample Orders aetosis O ~ ]
B Manual Preparations § Profiler Order Setup Expert e — ﬂ ™
@ Sample/Tube Assi I |
/" Puoton Exchange ect Sou
& Instment Orders | Sel e
| Select source to define if samples should be entered with this expert or if data should be ]
[ Approve Sample Diders | tediby eel
= E_E; Ervionment Setup | : ]
& Companies B
& Departments ]
|- B> Usess |
& Solvents @
B Proton Exchange Sobvents | v Sanples b Batch Mode t
& Preparations |
L6 Prope s Tines | " Import Samples from Excel Sheet "
(= Solvert Methods Excel Fie N 1
& Esperiments - =
L@ Experiment Types Erpner SanpicTrack Gata Excel e =3 fiade Teztsoaos BTN |
& Esperiment Substitution for Impe e e
: -
f = T eapiale Mansgemert. Name of the sheet shauld be "SanpleTrack'. 1Fnot first shaet vil be used.
& Instuments Project Name (optonal) can be defined in field 82,
L Method Types Matrix ID is definied in B3 but can also be defined in column Matrix D" if list
samples is longer than one container.
Matrix Type is defined in B4 (WH12#A,5266=8 etc.)
L m »
Titles are starting in line 6. Following titles are necessary:
[ralinnt L Position: ndsmfvhsaﬂdehvmbmnhmnm{mbemwml) =
Instrument Name | Last Activity [ Sample ID: unique identifier for the sample
Comment: comment or title for the sample
@exceL
@NRSPECT 5 minutes ago | Following titles are optional:
Matrix ID: Matrix ID for the sample container. If left empty cell B3 must be file
Plot Title: free title for the sample
Templates: comma sep&atadhstolwmwals‘nddbemedtoomat
Tube ID: Identification if the sample is already prepared and
Service Status Matrix Type: Matrix Type for the sample container. Iﬂeﬁ.!mutvmanuskt
Mol File: Relative file path to the mol file fo be imported to sample track. A sun
RN L s [ Base Data Path: Path to start with nmr data path. If not set data path of Icor
Ow:a Service <10 seconds ago -
ecamncamr <10 seconds ago
*
Connected to database xe assﬂmp!ﬂmcgi 5 ll Mext I Close 1 Y

Figure 2.18: SampleTrack Sample - Setup: Batch Mode 1
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Getting Started

» Enter the Project Name, then click Next:

& Profiler Order Setup Expert =)

Project Selection
Select a project or enter a new project name

Broject Name (enter free text if project is not in the list)
[resti} =]

Description
]

Figure 2.19: SampleTrack - Sample Setup: Batch Mode 2

» Select User Following Source Container Information, enter the Rack barcode ID

(should start with Container Type ID "RJI”), enter the Container Type (RJI = SampleJet
Rack 5 mm, RJF = SampleJet Rack 3 mm), then click Next:

g Profiler Order Setup Expert

]

Container Selection

Please enter the Container ID to select the container where the new sample will be placed or
select the radio button to not enter container information.

¢~ Do Not Use Source Container Information

(¢ Use Following Source Container Information

Container ID (Rack ID/Wellplate ID)
[Ra1ABC 100004

Container Type

[Rax =1
Figure 2.20: SampleTrack - Sample Setup: Batch Mode 3
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Getting Started

« Enter the Sample ID for the selected sample position, then click Next:

= [ B
@ Profiler Order Setup Expert M

Batch Sample Registration

Please enter all samples that should have the same workflow.

Sample List Container
Position |Sarnple D I - ABCDETFSGH
e 2 U 200000000
e QOO0 000
05 Urine-5 1WQWOPSP@ PP
AD6 Urine-6 ©DOQGOO OO
A7 Urine-7 000000009
ADS Urine-8 vQOQO0Q00
ADS Urine-3 w6 OQOOOO O
A0 Urine-10 s OQCOO0 0
ALl jUrine—ll u )OQOO000M
R s@OOOO OO
BO1 Plasma-1 L GIGISISISIRISTIOL
[~ Generate Samples In Random Order m@@......m
ABCDETFGH
I~ Urgent Samples

Back | MNext I Close

e

Figure 2.21: SampleTrack - Sample Setup: Batch Mode 4
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Getting Started

» Select Use Super Method for all further steps, choose the Super method Name (e.g.,
IVDr Urine), check Customize Super Method Details (it is possible to choose a single
experiment), and click Next:

(&2 Profiler Order Setup Expent
Super Method
Check Super Methad and select "Super Methad Name” to have 8 predefined configuration for all further steps.
Unchedk Super Method, if you want to make detaled configuration for further steps. Press Customize Super
] Method Detads to select the worksteos that should be cenerated.
=
Method/Workstep Ttem Description | InstrumentM,.. | Status ws...
= B NMR
% Assign Urine Sample Barcods MANLPREP ' Verified 100
% PROF_URINE_NOESY NMR-SPECT o Verified 200
% PROF_URINE_WRES NMRSPECT & Verified 300
Back | Hext Close
Figure 2.22: SampleTrack - Sample Setup: Batch Mode 5
» Setup Summary, click Next:
F B B
m Profiler Order Setup Expert M

Setup Summary

This is the summary of the setup values that you have been entered. Press "Transmit to
Database” to send the above information to Profiler

Use project "Test1” -
Sample List Registration

Supermethod IVDr Urine with custom selection will be used to generate order,

4 b
|

Save Worklist As Super Method
I LI [~ Debug Information

Back | Mext I Close

Figure 2.23: SampleTrack - Sample Setup: Batch Mode 6
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Getting Started

« If another similar setup is going to be done, select Start new setup with entered
settings; if a completely new setup is going to be done, select Start new setup with
default settings; if the setup is finished, select Finish this expert, then click Finish:

B |
% Prefiler Order Setup Expert M

Setup another Sample

Please select if you want to setup another sample with the same settings or if you want to
start the setup with new settings

i Start new setup with entered settings

i Start new setup with default settings

Back | Finish I Close

h

Figure 2.24: SampleTrack - Sample Setup: Batch Mode 7

With Excel-sheet
Note: Microsoft Office is needed on the SAMTRACK PC.

* Click on the symbol Create new sample order, select Import Samples from Excel
Sheet on the Profiler Order Setup Expert window (an Excel Template is delivered with the
installation), then click Next:

x Profiler Order Setup Expert

Select Source

Select source ta define if samples should be entered with this expert or if data should be imported by excel,

" Enter Samples in Batch Mode

* Import Samples from Excel Sheet:

Excel File Mame

IC:'LBruker'LSampIeTrack'u:lata\ExceI\ProFiIer'LMPijRackaest15081 1.xls Browse |

Excel Format: -
Name of the sheet should be "SampleTrack”. IF not First sheet will be used,
Project Mame {optional) can be defined in field B2,

-

Back | Mext I Close

Figure 2.25: SampleTrack - Sample Setup: Excel Sheet 1
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Getting Started

» Select the desired samples, then click Next:

Excel Data To Import
Please conifirm the imported information from Excel and continue with button "Nent”™.

Matrix 1D | Position | Sample ID | comment | Piot... | Project | Temp... | Tube ID | Makrix Type | Mol Fie
SIRack_I A0l IVDr_Studyl_001 Praject RILABC100004
S)Rack_1 A2 IVDr_Studyl_002 Project RILABC100004
5)Rack_1 A03 IVDr_Studyl 003 Praject RILABC100004
SIRack_1 A4 I¥Dr_Studyl 004 Project RILABC 100004
S)Rack_1 &05  IVDr_Studyl_005 Project RILABC100004
S)Rack_1 AD6  I¥Dr_Studyl 006 Froject RILABC100004

[~ Urgent Samples [ Generate Samples In Random Order

Figure 2.26: SampleTrack - Sample Setup: Excel Sheet 2

* Follow the workflow described in Batch Modes 5-7, see figures 2.19-2.21.

253 Start ICON

» Start ICON Run (make sure that SampleTrack (SampleJet) is selected).
» Click Start:

sampleTrack (Samplelet) -

First sample 1 =<
[T First sample in the magnet (locked, shimmed, tuned and matched)?

ﬁf? Start 0 Cancel

Figure 2.27: SampleTrack - Sample Setup: Start ICON
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Sample Preparation

3 Sample Preparation

3.1 For 5 mm NMR Tubes

Urine

» Carefully thaw the samples, which have been stored at -80 °C, at room temperature (30
minutes for < 2 mL volume sample).

» Centrifuge the samples for 5 to 10 minutes at ~2000 RCF.

» Pipette 100 pL of Bruker urine buffer into a Cryovial or Eppendorf container (of 1.5 mL or
2 mL volume).

* Add 900 pL of urine.
¢ Mix the buffered urine for 30 seconds on the Vortex mixer.

» Transfer 600 L of well mixed sample into a 5 mm 7” NMR tube or a 5 mm SampleJet
rack tube.

Plasma/Serum

» Carefully thaw the samples, which have been stored at -80 °C, at room temperature (30
minutes for < 2 mL volume sample).

» Pipette 400 pL of Bruker plasma buffer into a Cryovial or Eppendorf container (of 1.5 mL
or 2 mL volume).

* Add 400 pL of plasma/serum.
» Shake the mixture gently for 1 minute (do not use the Vortex mixer).

» Transfer 600 L of well mixed sample into a 5 mm 7” NMR tube or a 5 mm SampleJet
rack tube.

CSF (CSF = Cerebrospinal fluid)

» Carefully thaw the samples, which have been stored at -80 °C, at room temperature (30
minutes for <2 mL volume sample).

» Add 150 pL of Bruker CSF buffer into a Cryovial or Eppendorf container (of 1.5 mL or 2
mL volume). The CSF buffer = 60% Bruker urine buffer + 40% demineralized H,O.

* Add 750 pL of CSF.

» Shake the mixture gently for 1 minute (do not use a Vortex mixer).

» Transfer 600 pL of well mixed sample into a 5 mm 7” NMR tube or a 5 mm SampleJet
rack tube.

MeOH Extract

» Extract samples using a solvent of 4.76 % CD,;0OD in MeOH (for instance, 50 mL
Methanol-d4, 299.8 atom % D, in 1000 mL GC-MS grade Methanol), and 0.95 % w/v TSP
(for instance, 100 mg 2,2,3,3-d(4)-3-(Trimethylsilyl)propionic acid sodium salt, 298 atom %
D, in 1050 mL MeOH-CD,0OD mixture).

» Transfer the MeOH Extract using a pipette into a 5 mm 7” NMR tube or a 5 mm SampleJet
rack tube. The target volume of MeOH Extract inside the tube must be 600 yL. Mind the
material loss while transferring.
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Sample Preparation

3.2 For 3 mm NMR Tubes

Urine

» Carefully thaw the samples, which have been stored at -80 °C, at room temperature (30
minutes for < 2 mL volume sample).

» Centrifugate the samples for 5 to 10 minutes at ~2000 RCF.

» Pipette 25 yL of Bruker urine buffer into a Cryovial or Eppendorf container (of 1.5 mL or 2
mL volume).

* Add 225 pL of urine.
* Mix the buffered urine for 30 seconds on a Vortex mixer.

* Transfer 200 uL of well mixed sample into a 3 mm 7” NMR tube or a 3 mm SampleJet
rack tube.

Plasma/Serum

» Carefully thaw the samples, which have been stored at -80 °C, at room temperature (30
minutes for < 2 mL volume sample).

» Pipette 150 pL of Bruker plasma buffer into a Cryovial or Eppendorf container (of 1.5 mL
or 2 mL volume).

* Add 150 pL of plasma/serum.
» Shake the mixture gently for 1 minute (do not use a Vortex mixer).

» Transfer 200 pL of well mixed sample into a 3 mm 7” NMR tube or a 3 mm SampleJet
rack tube.

CSF (CSF = Cerebrospinal fluid)

» Carefully thaw the samples, which have been stored at -80 °C, at room temperature (30
minutes for < 2 mL volume sample).

 Pipette 50 pL of Bruker CSF buffer into a Cryovial or Eppendorf container (of 1.5 mL or 2
mL volume). Note: The CSF buffer = 30% Bruker urine buffer + 70% demineralized H,O.

* Add 250 pL of CSF.
» Shake the mixture gently for 1 minute.

» Transfer 200 uL of well mixed sample into a 3 mm 7” NMR tube or a 3 mm SampleJet
rack tube.

MeOH Extract

» Extract samples using a solvent of 4.76 % CD,0OD in MeOH (for instance, 50 mL
Methanol-d4, 299.8 atom % D, in 1000 mL GC-MS grade Methanol), and 0.95 % w/v TSP
(for instance, 100 mg 2,2,3,3-d(4)-3-(Trimethylsilyl)propionic acid sodium salt, 298 atom %
D, in 1050 mL MeOH-CD;0D mixture).

» Transfer MeOH Extract using a pipette into a 5 mm 7” NMR tube or a 5 mm SampleJet
rack tube. The target volume of MeOH Extract inside the tube must be 200 yL. Mind the
material loss while transferring.
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4 Quality Control

Quality Control (QC) ensures the spectral quality, as well as consistent, comparable and
accurate results within specified limits of precision. Based on good performance QC, the
NMR data generated can be quantified and analyzed correctly and be used for further
interpretation and decision making. QC should be implemented on a daily basis.

Overview — 5 mm and 3 mm NMR Tubes
* MeOD
— Calibrate the temperatures 300 K and 310 K and activate temperature correction.
— Check if the calibrated temperature is still valid.
* Sucrose

— At 300 K: Perform P1, O1, basic shim, GradProfile, water suppression test, grad
performance, and the stability test.

— At 310 K: Perform O1, basic shim, water suppression test, and the stability test.
QuantRefC

— At 300 K: Perform QuantRefC calibration for H,0+D,0, Urine, CSF.

— At 310 K: Perform QuantRefC calibration for plasma and H,0+D,0 at 310 K.
FILCOR

— Calibrate the Filcor value and update in EDSCON.

— Check if the Filcor value is still valid.

IMPORTANT

* QC tests must be implemented, and the Control Charts should be checked on a daily
basis.

« If any QC test is not successfully validated, no further tests should be started until all the
QC results are within acceptance range:

“
QuantRefC Sucrose Bodyfluid
validation validation within measurement

acceplance
range

Temperature
validation

—

NOT within acceptance range

Figure 4.1: Flowchart of the IVDr Daily QC Tests

* QC experiments can be run in ICON automation ONLY when all the QC tubes use multi-
use caps.
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Quality Control

* The depth of all the QC tubes must be regularly checked:
— Use the sample depth gauge to adjust the sample depth.
— The sample tube should sit tightly inside the spinner.
— Wipe the sample tube after the depth adjustment.

1y 'l

Figure 4.2: Basic Procedures for the Adjustment of the Sample Depth

1 [Sample 4 |Center Line

2 |Spinner 5 |Depth Adjustment Screw

3 |Depth Gauge
The bottom of the sample tube should be exactly at the label “2”.

4.1 Temperature Calibration and Validation

Body fluid NMR results are extremely sensitive towards temperature, therefore temperature
calibration/validation must be implemented as the first QC to ensure the correct absolute
temperature for the corresponding body fluid experiments.

Sample Solvent Temperature | Experiment Experiment Name
99.8 % MeOD |MeOD 300 K MEOD_TEMPCAL_300K TEMPCAL-50WD-300K
Sample — 5 mm -<YYYY-MM-DD>

99.8 % MeOD |MeOD 310K MEOD_TEMPCAL_310K TEMPCAL-50WD-310K
Sample — 5 mm -<YYYY-MM-DD>

99. 8% MeOD |MeOD_3mm |300 K MEOD_TEMPCAL_300K_3mm | TEMPCAL-30WD-300K
Sample — 3 mm -<YYYY-MM-DD>

99.8 % MeOD |MeOD_3mm|310 K MEOD_TEMPCAL_310K_3mm | TEMPCAL-30WD-310K
Sample — 3 mm -<YYYY-MM-DD>

Table 4.1: Temperature Calibration and Validation (“60WD”: 5 mm NMR tube, “30WD”: 3 mm NMR tube)
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Quality Control

4.1.1 Temperature Check 300 K for 5 mm Applications

« Set the TE to 300 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\Bruker\IVDr\RefData\nmnTEMPCAL-50WD-300K-<YYYY-MM-DD>
* Read the parameter set: rpar MEOD_TEMPCAL_300K all.

« Enter atma.

» Enter lock MeOD.

* Enter rsh MeOD.

» Enter topshim (if needed, do manual shimming).

» Enter xaua.

» Enter fp.

* Enter apk.

» Shim Quality Check on MeOH multiplet at ~3.3 ppm, if needed go back to the step enter
rsh MeOD and repeat the steps.

» After the experiment is finished enter xaup.
* Enter wsh MeOD.

Figure 4.3: Shim Quality Check on MeOD Sample (without LB)

» Check the Validation Results of the PDF-report in the Temperature Validation data
directory, i.e., C:\Bruken\lVDr\RefData\ nmnTEMPCAL-50WD-300K-<YYYY-MM-DD>
\10\pdata\1\MEOD_TEMPCAL 300K _<YYYMMDD_HHMM>.pdf

— If the temperature is within the acceptance range, i.e., there is a green light, the
procedure is finished (see figure below).

— If the measured temperature is NOT within the acceptance range, calibrate the
temperatures by running ivdr_temperature_correction 5 mm.
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Validation Results:

Parameter Value Lab specs
Self-Tune File BBI79_300K_400LH.20190722

Regulator KP 1.178W/K

Regulator Tl 122.055s

Regulator TD 20.342s

Temperature Correction MeQD_Temperature_Correction

Temp. Corr. Slope 0.998994

Temp. Corr. Bias 0.061798

Target Temperature 300.00K

Set Temperature (TE) 300.00K

Measured Temperature (s TE) 299.99K

Temperature Difference -0.01K <=0.08K

@ Temperature within acceptance range

Figure 4.4: Excerpt of the Validation Results of Temperature Calibration

Please note the temperature equilibration time after sample insertion or temperature change!

4.1.2 Temperature Check 300 K for 3 mm Applications

« Set the TE to 300 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\Bruker\lVDr\RefData\nmr\ TEMPCAL-30WD-300K-<YYYY-MM-DD>
* Read the parameter set: rpar MEOD_TEMPCAL_300K_3mm all.

* Enter atma.

» Enter lock MeOD_3mm.

* Enter rsh MeOD_3mm.

* Enter topshim (if needed, do manual shimming).

« Enter xaua.

» Enter fp.

* Enter apk.

» Shim Quality Check on MeOH multiplet at ~3.3 ppm, if needed go back to the step enter
rsh MeOD_3mm and repeat the steps.

» After the experiment is finished, enter xaup.
» Enter wsh MeOD_3mm

* Check the Validation Results (refer to the step in Temperature Check 300 K for 5 mm
Applications [» 29]).
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41.3 Temperature Check 310 K for 5 mm Applications

« Set the TE to 310 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\Bruker\IVDr\RefData\nmnTEMPCAL-50WD-310K-<YYYY-MM-DD>
* Read the parameter set: rpar MEOD_TEMPCAL_310K all.

« Enter atma.

» Enter lock MeOD.

« Enter rsh MeOD_310K.

» Enter topshim (if needed, do manual shimming).

» Enter xaua.

» Enter fp.

* Enter apk.

» Shim Quality Check on MeOH multiplet at ~3.3 ppm, if needed go back to the step enter
rsh MeOD_310K and repeat the steps.

» After the experiment is finished, enter xaup.
* Enter wsh MeOD_310K.

» Check the Validation Results (refer to the last step in Temperature Check 300 K for 5
mm Applications [ 29]).

41.4 Temperature Check 310 K for 3 mm Applications

» Set the TE to 310 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

+ Create a data set C:\Bruker\IVDr\RefData\nmnTEMPCAL-30WD-310K-<YYYY-MM-DD>
* Read the parameter set: rpar MEOD_TEMPCAL_310K_3mm all.

« Enter atma.

* Enter lock MeOD_3mm.

* Enter rsh MeOD_310K_3mm.

* Enter topshim (if needed, do manual shimming).

« Enter xaua.

» Enter fp.

» Enter apk.

» Shim Quality Check on MeOH multiplet at ~3.3 ppm, if needed go back to the step Enter
rsh MeOD_310K_3mm and repeat the steps.

» After the experiment is finished, enter xaup.
* Enter wsh MeOD_310K_3mm.

» Check the Validation Results (refer to the last step in Temperature Check 300 K for 5
mm Applications [ 29]).

n Temperature settings can also be optimized via the IVDr menu.
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4.2 Shim Performance and Water Suppression Test

Sucrose tests must be valid prior to body fluid experiments to check shim performance,
water-suppression, sensitivity, splitting, and gradient profile.

Sample Solvent Temperature | Experiment Experiment Name
Sucrose 2 mM — |H20+D20 | 300 K SUC_ZGPR_0O1 SUCROSE-50WD-300K
5 mm SUC_ZGPR -<YYYY-MM-DD>
SUC_GRADPROF
SUC_NOESY
Sucrose 2 mM — |H20+D20 |310K SUC_ZGPR_0O1_310K SUCROSE-50WD-310K
5 mm SUC_ZGPR_310K ~<YYYY-MM-DD>

SUC_GRADPROF
SUC_NOESY_310K

Sucrose 2 mM — |H20 300 K SUC_ZGPR_O1_3mm SUCROSE-30WD-300K
3 mm +D20_3mm SUC_ZGPR_3mm -<YYYY-MM-DD>

SUC_GRADPROF_3mm
SUC_NOESY_3mm

Sucrose 2 mM - |H20 310K SUC_ZGPR_O1_310K_3mm | SUCROSE-30WD-310K
3 mm +D20_3mm SUC ZGPR 310K 3mm  |-<YYYY-MM-DD>

SUC_GRADPROF_3mm
SUC_NOESY_310K_3mm

Table 4.2: Shim Performance and Water Suppression Test

421 5 mm Sucrose at 300 K

EXPNO 1: Basic Shim, P1, O1
» Set the TE to 300 K using the temperature correction.
» Create a data set C:\Bruker\lVDr\RefData\nmrn\SUCROSE-50WD-300K-<YYYY-MM-DD>.
* Enter rpar SUC_ZGPR_01 all.
« Enter atma.
* Enter lock H20+D20.
* Enter rsh Surose.
* Enter topshim.
« Enter xaua.
» After the experiment is finished, enter xaup.

« Validate P1, PLdB9, O1 and shim quality from the PDF-report in the Reference-data
directory, i.e., C:\Bruken\IlVDr\RefData\nmr\ SUCROSE-50WD-300K-<YYYY-MM-DD>>
\1\pdata\1\SUC_ZGPR_O1_YYYYMMDD_HHMM.pdf.

« If the shim quality is not acceptable, reenter topshim and repeat the steps following this.
» Enter saveprofpars.
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EXPNO 2: Water-suppression Test
* Read parameter set: rpar SUC_ZGPR all.
* Enter getprofpars.
» Enter xaua.
 After the experiment is finished, enter xaup.

— Validate the water suppression test results from the PDF report in the Reference-data
directory, i.e., C:\Bruken\IVDr\RefData\nmr\ SUCROSE-50WD-300K-<YYYY-MM-DD>
\2\pdata\1\SUC _ZGPR _YYYYMMDD_HHMM.pdf. If Validation Results show Water
suppression test within the acceptance range, i.e., there is a green light, the
procedure is finished (see figure below).

— If the water suppression test is not within the acceptance range, the sucrose must be
re-measured.

If the half-width of RefSig at 0 ppm is NOT within the acceptance range (based on the
individual labor specifications), or/and the Water Hump (50% or/and 10%) is NOT
within the acceptance range, sucrose must be re-shimmed via 3D topshim, followed
by 1D topshim with tuning afterwards.

If the half-width of RefSig at 0 ppm is within the acceptance range, but the Water
Hump (50 % or/and 10 %) is NOT within the acceptance range, the high ordered Z-
shim must be optimized.

* Write shim: wsh Sucrose.

Validation Results:

Parameter Value Lab specs
Pulse P1 9.43us

Power PLdB 1 -10.80dB

Power PLAE 9 49.71dB

RF Presat 25.00H=z

Frequency Offset O1 2819.95Hz

Halfwidth of RefSig at Oppm 0.66H=z <0.80H=z
Water Hump (50%:) 22 THz =<30.0Hz
Water Hump {10%:) 33.4Hz <50.0Hz
Splitting 13% <15.0%
Sino Best 340.20 =300.0

@ ‘'Water suppression test within acceptance range

Figure 4.5: Excerpt of the Validation Results of Water-suppression of Sucrose
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EXPNO 3: Gradient profile reference data
» Enter rpar SUC_GRADPROF all.
* Enter xaua.
» After the experiment is finished, enter xaup.
* Observe the spectrum, it should be smooth as shown in the following figure:

30 20 10 0 -10 -20  [ppm]

Figure 4.6: An Example of a Good Gradient Profile

The gradient profile should never show dips as observed in the following figure at -20ppm.

Figure 4.7: An Example of a Bad Gradient Profile

Contact Bruker for verification if this is observed.
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EXPNO 4: Gradient performance reference data
» Enter rpar SUC_NOESY all.
* Enter getprofpars.
» Enter xaua.
 After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
» Compare the spectrum to the one without the gradient from EXPNO 2:

Residual-water
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Figure 4.8: Gradient Profile of Sucrose: Spectral Comparison of SUC_NOESY to SUC_ZGPR

4.2.2 5 mm Sucrose at 310 K

EXPNO 1: Basic shim, P1, O1

» Set the TE to 310 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\Bruker\IlVDr\RefData\nmr\ SUCROSE-50WD-310K-<YYYY-MM-DD>.
» Enter rpar SUC_ZGPR_0O1_310K all.

« Enter atma.

» Enter lock H20+D20.

* Enter rsh Surose_310K.

* Enter topshim.

« Enter xaua.

» After the experiment is finished, enter xaup.

« Validate P1, PLdB9, O1 and shim quality from the PDF-report in the Reference-data
directory, i.e., C:\Bruken\IVDr\RefData\nmnSUCROSE-50WD-310K-<YYYY-MM-DD>>
\N\pdata\1\SUC_ZGPR_O1_YYYYMMDD_HHMM.pdf.

« If the shim quality is not acceptable, reenter topshim and repeat the steps following this.
* Enter wsh Surose_310K.
» Enter saveprofpars.
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EXPNO 2: Water-suppression Test
* Read the parameter set: rpar SUC_ZGPR_310K all.
» Enter getprofpars.
« Enter xaua.
 After the experiment is finished, enter xaup.

» Validate the water suppression test results from the PDF report in the Reference data
directory, i.e., C:\Bruken\lVDr\RefData\nmnSUCROSE-50WD-310K-<YYYY-MM-DD>>
\2\pdata\1\SUC _ZGPR_YYYYMMDD _HHMM.pdf.

EXPNO 3: Gradient profile reference data
* Enter rpar SUC_GRADPROF all.
* Enter xaua.
» After the experiment is finished, enter xaup.
» Observe the spectrum, it should be smooth (see Figure 4.6 [ 34]).

EXPNO 4: Gradient performance reference data
* Enter rpar SUC_NOESY_310K all.
« Enter getprofpars.
« Enter xaua.

After the experiment is finished, enter xaup.

Update the parameter set: ivdr_wpar.

4.2.3 3 mm Sucrose at 300 K

EXPNO 1: Basic shim, P1, O1

» Set the TE to 300 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\Bruker\IlVDr\RefData\nmr\ SUCROSE-30WD-300K-<YYYY-MM-DD>.
« Enter rpar SUC_ZGPR_O1_3mm all.

« Enter atma.

» Enter lock H20+D20_3mm.

* Enter rsh Surose_3mm.

* Enter topshim.

* Enter xaua.

» After the experiment is finished, enter xaup.

» Validate P1, PLdB9, O1 and shim quality from the PDF-report in the Reference-data
directory, i.e., C:\Bruken\lVDr\RefData\nmn\SUCROSE-30WD-300K-<YYYY-MM-DD>>
\1\pdata\1\SUC_ZGPR_O1_YYYYMMDD_HHMM.pdf.

« If the shim quality is not acceptable, reenter topshim and repeat the steps following this.
» Enter wsh Surose_3mm.
» Enter saveprofpars.
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EXPNO 2: Water-suppression Test
* Read the parameter set: rpar SUC_ZGPR_3mm all.
* Enter getprofpars.
» Enter xaua.
 After the experiment is finished, enter xaup.

» Validate the water suppression test results from the PDF-report in the Reference data
directory, i.e., C:\Bruken\lVDr\RefData\nmnSUCROSE-30WD-300K-<YYYY-MM-DD>>
\2\pdata\1\SUC _ZGPR_YYYYMMDD _ HHMM.pdf

EXPNO 3: Gradient profile reference data
» Enter rpar SUC_GRADPROF_3mm all.
* Enter xaua.
» After the experiment is finished, enter xaup.
» Observe the spectrum, it should be smooth (see Figure 4.6 [ 34]).

EXPNO 4: Gradient performance reference data
» Enter rpar SUC_NOESY_3mm all.
» Enter getprofpars.
« Enter xaua.

After the experiment is finished, enter xaup.

Update the parameter set: ivdr_wpar.

424 3 mm Sucrose at 310 K

EXPNO 1: Basic shim, P1, O1

» Set the TE to 310 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\Bruker\lVDr\RefData\nmr\ SUCROSE-30WD-310K-<YYYY-MM-DD>.
* Enter rpar SUC_ZGPR_0O1_310K_3mm all.

« Enter atma.

* Enter lock H20+D20_3mm.

* Enter rsh Surose_310K_3mm.

* Enter topshim.

» Enter xaua.

» After the experiment is finished, enter xaup.

» Validate P1, PLdB9, O1 and shim quality from the PDF-report in the Reference-data
directory, i.e., C:\Bruken\lVDr\RefData\nmn\SUCROSE-30WD-310K-<YYYY-MM-DD>>
\1\pdata\1\SUC_ZGPR_O1_YYYYMMDD_HHMM.pdf.

« If the shim quality is not acceptable, reenter topshim and repeat the steps following this.
» Enter wsh Surose_310K_3mm.
» Enter saveprofpars.
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EXPNO 2: Water-suppression Test
* Read the parameter set: rpar SUC_ZGPR_310K_3mm all.
» Enter getprofpars.
« Enter xaua.
 After the experiment is finished, enter xaup.

» Validate the water suppression test results from the PDF-report in the Reference data
directory, i.e., C:\Bruken\lVDr\RefData\nmnSUCROSE-30WD-310K-<YYYY-MM-DD>>
\2\pdata\1\SUC _ZGPR_YYYYMMDD _HHMM.pdf.

EXPNO 3: Gradient profile reference data
« Enter rpar SUC_GRADPROF_3mm all.
* Enter xaua.
» After the experiment is finished, enter xaup.
» Observe the spectrum, it should be smooth (see Figure 4.6 [ 34]).

EXPNO 4: Gradient performance reference data
* Enter rpar SUC_NOESY_310K_3mm all.
« Enter getprofpars.
« Enter xaua.

After the experiment is finished, enter xaup

Update the parameter set: ivdr_wpar

4.3 QuantRefC Calibration and Validation

QuantRefC is the key to the IVDr concept. It enables data exchanging, pooling and joint
modeling across different NMR platforms and NMR labs. It is a key for any cooperation in
large scale and long-term studies. If based on correctly calibrated and daily validated
QuantRefC, the NMR data can be correctly quantified.

The QuantRefC should be calibrated in relation to the corresponding applications and
validated prior to body fluid experiments for the correct data analyses. If the result is not
within the accepted range, a new calibration must be implemented, followed by a new
validation. All the calibration and validation PDF reports can be found in the Reference data
directory in the subdirectory of the experiments, e.g.:

C:\Bruken\IlVDr\RefData\nmr\QuantRefC-50WD-<ID>-BA-<date>\10\QuantValidation.pdf

C:\Bruker\IlVDr\RefData\nmr\QuantRefC-50WD-<ID>-BA-310K-<date>
\10\QuantValidation.pdf

C:\Bruker\lVDr\RefData\nmn\QuantRefC-50WD-<ID>-CS-<date>\10\QuantValidation.pdf
C:\Bruker\lVDr\RefData\nmn\QuantRefC-50WD-<ID>-UR-<date>\10\QuantValidation.pdf
C:\Bruken\IVDr\RefData\nmr\QuantRefC-50WD-<ID>-PS-<date>\10\QuantValidation.pdf
C:\Bruker\IVDr\RefData\nmr\QuantRefC-30WD-<ID>-BA-<date>\10\QuantValidation.pdf

C:\Bruker\IlVDr\RefData\nmr\QuantRefC-30WD-<ID>-BA-310K-<date>
\10\QuantValidation.pdf

C:\Bruker\lVDr\RefData\nmn\QuantRefC-30WD-<ID>-CS-<date>\10\QuantValidation.pdf
C:\Bruken\lVDr\RefData\nmr\QuantRefC-30WD-<ID>-UR-<date>\10\QuantValidation.pdf
C:\Bruken\IVDr\RefData\nmr\QuantRefC-30WD-<ID>-PS-<date>\10\QuantValidation.pdf
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In addition, conventional Title PDF reports are available using the same layout as the
temperature and water suppression reports. They are found in the same subdirectory and are

intended to replace the reports given above on a longer term. Naming according to, e.g.:

C:\Bruker\lVDr\RefData\nmr\QuantRefC-50WD-<ID>-BA-<date>
\1T0\QUANTREF600C_BA _<date>.pdf

C:\Bruker\IlVDr\RefData\nmr\QuantRefC-50WD-<ID>-BA-310K-<date>\10\pdata\1\
QUANTREF600C_BA 310K _<date>.pdf

C:\Bruken\IlVDr\RefData\nmnr\QuantRefC-50WD-<ID>-CS-<date>\10\pdata\1\
QUANTREF600C_CS_<date>.pdf

C:\Bruken\IVDr\RefData\nmr\QuantRefC-50WD-<ID>-UR-<date>\10\pdata\1\

QUANTREF600C_UR_<date>.pdf

C:\Bruken\IlVDr\RefData\nmr\QuantRefC-50WD-<ID>-PS-<date>\10\pdata\1\
QUANTREF600C_PS_<date>.pdf

C:\Bruken\IVDr\RefData\nmr\QuantRefC-30WD-<ID>-BA-<date>\10\pdata\1\
QUANTREF600C_BA_3mm_<date>.pdf

C:\Bruker\lVDr\RefData\nmn\QuantRefC-30WD-<ID>-BA-310K-<date>\10\pdata\1\
QUANTREF600C_BA_310K_3mm_<date>.pdf

C:\Bruken\IlVDr\RefData\nmr\QuantRefC-30WD-<ID>-CS-<date>\10\pdata\1\
QUANTREF600C_CS_3mm_<date>.pdf

C:\Bruken\IVDr\RefData\nmr\QuantRefC-30WD-<ID>-UR-<date>\10\pdata\1\
QUANTREF600C_UR_3mm_<date>.pdf

C:\Bruken\IlVDr\RefData\nmr\QuantRefC-30WD-<ID>-PS-<date>\10\pdata\1\
QUANTREF600C_PS _3mm_<date>.pdf

Sample Solvent Temperature | Experiment Experiment Name
QuantRefC — |H,0+D,0 300 K QUANTREF600C_BA | QuantRefC-50WD-<ID>-BA-
5 mm <YYYY-MM-DD>

QuantRefC — |H,0+D,0 310K QUANTREF600C_BA | QuantRefC-50WD-<ID>-

5 mm 310K BA-310K<YYYY-MM-DD>
QuantRefC — |CSF 300 K QUANTREF600C_CS | QuantRefC-50WD-<ID>-CS-
5 mm <YYYY-MM-DD>

QuantRefC — | Urine 300 K QUANTREF600C_UR | QuantRefC-50WD-< ID>-UR-
5 mm <YYYY-MM-DD>

QuantRefC — |Plasma 310K QUANTREF600C_PS | QuantRefC-50WD-< ID>-PS-
5 mm <YYYY-MM-DD>

QuantRefC — |H,O 300 K QUANTREF600C_BA | QuantRefC-30WD-< ID>-BA-
3 mm +D,0_3mm ~3mm <YYYY-MM-DD>

QuantRefC — |H20 310K QUANTREF600C_BA | QuantRefC-30WD-<ID>-
3mm +D20_3mm _310K_3mm BA-310K-<YYYY-MM-DD>
QuantRefC — | CSF_3mm 300 K QUANTREF600C_CS | QuantRefC-30WD-< ID>-CS-
3 mm ~3mm <YYYY-MM-DD>

QuantRefC — | Urine_3mm 300 K QUANTREF600C_UR | QuantRefC-30WD-< ID>-UR-
3 mm _3mm <YYYY-MM-DD>

QuantRefC — |Plasma_3mm |310 K QUANTREF600C_PS | QuantRefC-30WD-< ID>-PS-
3 mm _3mm <YYYY-MM-DD>

Table 4.3: QuantRefC Calibration and Validation
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4.3.1 5 mm QuantRefC Calibration/Validation for Basic

QuantRefC Basic is for MeOH Extracts and general application except Urine, Plasma/
Serum, and CSF.

» Set the TE to 300 K using the temperature correction.
» Create new data set via the TopSpin Main Bar IVDr Menu | QuantNMR | Init Calibration/

Validation:
Acquire Process Analyse Applications Manage IVDr Menu
QuantNMR ~  Reporting » ~ Temperature settings «
e = =
2flinit Calibration/Validation 3y (:'@\ g F | M P \ﬂ"@ = <
3[ Calibration DL | & =& 3 ﬁ L @ F[f‘ ! i1 A
— validation
= L
Add R Signal
Sear Find.

#C

Add NMR Tube DB entry

Figure 4.9: QuantNMR Menu Bar

¢ In the popup window, select the current QuantRefC sample:
| It Validation / Calibration _lglﬁlg

Select QuantRefSample:

QuantRefC-50WD-00001 {QuantRefC) - ||

||l QuantRefC-50WD-00001 (QuantRefC)
QuantRefC-30WD-00001 {QuantRefC)
Basic  ~

[ Ok H Cancel ]

Figure 4.10: Init Validation/Calibration: Select QuantRefSample for 5 mm Applications

» Select method Basic:
| 5| Init Validation / Calibration _|E|_|w:-

. Select QuantRefSample:

| |Quantrefc-50wD-00001 (Quantreic) ~ | ||

Select method:

* Enter atma.

» Enter lock H20+D20.

* Enter rsh Sucrose.

* Enter topshim.

» Enter xaua.

+ After the experiment is finished, enter xaup.

* Do a Calibration/Validation via the TopSpin Main Bar IVDr Menu | QuantNMR |
Calibration/Validation.
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4.3.2 5 mm QuantRefC Calibration/Validation for Urine

« Set the TE to 300 K using the temperature correction.

» Create a new data set via TopSpin Main Bar IVDr Menu | QuantNMR | Init Calibration/
Validation.

* In the popup window, select Urine.

« Enter atma.

» Enter lock Urine.

« Enter rsh Urine.

* Enter topshim.

» Enter xaua.

 After the experiment is finished, enter xaup.

4.3.3 5 mm QuantRefC Calibration/Validation for CSF

» Set the TE to 300 K using the temperature correction.

« Create a new data set via the TopSpin Main Bar IVDr Menu | QuantNMR | Init
Calibration/Validation.

* In the popup window, select CSF.

* Enter atma.

» Enter lock CSF.

» Enterrsh CSF.

* Enter topshim.

« Enter xaua.

» After the experiment is finished, enter xaup.

4.3.4 5 mm QuantRefC Calibration/Validation for Basic at 310 K

» Set the TE to 310 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a new data set via TopSpin Main Bar IVDr Menu | QuantNMR | Init Calibration/
Validation.

* In the popup window, select Basic_310K.

« Enter atma.

» Enter lock H20+D20.

» Enter rsh Sucrose_310K.

» Enter topshim.

« Enter xaua.

 After the experiment is finished, enter xaup.
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4.3.5 5 mm QuantRefC Calibration/Validation for Plasma

« Set the TE to 310 K using the temperature correction.

» Create new data set via TopSpin Main Bar IVDr Menu | QuantNMR | Init Calibration/
Validation.

* In the popup window, select Plasma.

« Enter atma.

» Enter lock Plasma.

« Enter rsh Plasma.

* Enter topshim.

» Enter xaua.

 After the experiment is finished, enter xaup.

* Check the “Validation Results” in the PDF-report regardless the experiments.
— If all the values are within the acceptance range, the procedure is finished.

— If the Quantitative Calibration is NOT within the acceptance range, QuantRefC must
be re-calibrated then validated (see section Troubleshooting [ 63] in the chapter
Troubleshooting). If the Maximum Internal Deviation is NOT within the acceptance
range, the QuantRefC is most likely degraded.

Validation Results:

Parameter Value Lab specs
Pulse P1 9.06us

Power PLdB 1 -10.00dB

Power PLdB 9 50.86dB

RF Presat 25.00Hz

Frequency Offset O1 2821.37Hz

Halfwidth of RefSig at Oppm  0.76Hz <1.10Hz
Quantitative Calibration 102.85% 98.0-102.0%
Maximum Internal Deviation 4.43% <4.0%

@ Quantref validation result not within acceptance range

Figure 4.12: Excerpt of the QuantRefC Validation

4.3.6 3 mm QuantRefC Calibration/Validation

Similar to the 5 mm QuantRefC Calibration/Validation. Select the correct QuantRefSample
and method:

| £ Init Validation / Calibration

Select QuantRefSample:

‘QuantRefC-30WD-00001 (QuantReiC) ~ ||

|| select method:

Basic_3mm

Cancel

s Urine_3mm

Figure 4.13: Init Validation/Calibration — Select QuantRefSample and Method for 3 mm Applications.
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4.4 FILCOR Validation

Sample: FILCOR validation sample.

FILCOR, as a key parameter for validation of automated processing of IVDr data, is an NMR
spectrometer parameter, which is not influenced by either temperatures or tube diameters.
Therefore, there is only one FILCOR sample measured at 300 K. If the hardware is not
changed, FILCOR only needs to be validated monthly. If the hardware is changed, FICOR
must be validated.

» Set the TE to 300 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Create a data set C:\IVDrData\data\lVDr INSTALL\nmn\FILCOR-50WD-<YYYY-MM-DD>
* Read the parameter set: rpar FILCOR_NOESY all.

* Enter atma.

* Enter lock H20+D20.

* Enter rsh Sucrose.

* Enter topshim.

« Enter xaua.

» After the experiment is finished, enter xaup.

« Check the Validation Results of the PDF-report in the Reference-data directory, i.e., C:
\Bruker\IVDr\RefData\nmn\FILCOR-50WD-<YYYY-MM-DD>\10\pdata
\T\FILCOR_NOESY_<YYYMMDD_HHmm.pdf

— If FILCOR is within the acceptance range, the procedure is finished.

— If FILCOR is not within the acceptance range, a manual operation is needed: enter
edscon and set FILCOR to the newly calibrated value FILCOR = FilCor in scon2 +
FilCor Error. In this case FILCOR = 0.80 + (-0.31) = 0.49 ps. Click Close and Save to
store the new value.

FILCOR validation expariment

Iren

CUVErDaia\data VO INSTALU nmyFILCOR 2016091 Jdadatas 1y ir
Acquishon af: 2016-08-13-14-26-15

Prabe head: Z814601_0081 (P4 BRI 60083 H-BB-0-057) : : : : +
Sampls Info :Smm HLCOR sampls, . . . . -8
Parametar sel FILCOR_NOESY : : : :
Salvent: H20+D20

Power PLOBT. -12.27d8 : : : : °
Pawer PLABS. -50.45¢8

Pulse P1. 7.37us :
Halfwidtn of RefSig af Qppm: 0.94Hz

FilCor in scon - 0.80us
ECar Eror 0.3 0s [P ! SO
FILCOR validation result naf within acceptance range

Figure 4.14: FILCOR Validation Experiment

Note: FILCOR values are typically between 0.5 ps and 1.3 ps.
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4.5

Control Charts

The Control Charts is a set of documents of the instrumental performance over time, which
are automatically generated, for all the QC experiments.

Location: C:\Bruken\lVDr\RefData\controlcharts

» Control Charts are generated automatically in automation or with xaup using the following
parameter sets:

— MEOD_TEMPCAL_300K, * 310K, *_300K_3mm, * 310K_3mm
WSTEST

FILCOR_NOESY

PROF_**** NOESY and their 3 mm versions
QUANTREF600C_BA, *_UR, *_PS, *CS, and their 3 mm versions

» PDF-reports with graphical presentation of the data in the Control Charts can be
generated via TopSpin Main Bar IVDr Menu | Reporting | Control Chart PDF. Select the
type of Control Chart via the drop-down menu and enter start and end dates in the correct
format YYYY-MM-DD.

+ Click OK.

Acquire Process Analyse Applications Manage VDr Menu

QuantNMR - Reporting » = Temperature settings «

—
‘( Control Chart PDF »$ T ‘
q

Bodyfuid NMR Validation | = 4 &

2D
3D

"2

(r =

Figure 4.15: Reporting Control Chart PDF

Example:

|| Control Chart Reporting L |

Select Control Chart:

ControlChart_QuantRef QUANTREFG00C_UR -

Start date (YYYY-MM-DD). 2019-07-01 |

End date (YYYY-MM-DD): | 2019-08-01| |

I OK ][ Cancel ]

Figure 4.16: Reporting: An Example of Control Chart PDF Generating
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* The report will be generated in the directory C:\Bruker\IVDr\RefData\controlcharts\PDF\

Validation Results:

QuantCalib [%]

101.0
WoE| - g —— -
1006 ’

100.4
100.2
100.0

%] a0

1 2z 3 4 5 B 7 B a 10 11 1z 13
Acquisition

MaxIntDev [%]

08

05

04 N I
[%] ;
03 —

0z

01

1 2 3 4 ) ] T ] 2 10 1" 12 13
Acquisition

Figure 4.17: An Example of Control Chart for QuantRef

The report will be generated in the directory C:\Bruker\lVDr\RefData\controlcharts\PDF\

, PDF

ControlChart_FilCor_FILCOR_MOESY
ControlChart_QuantRef QUANTREFSO0C_BA
ControlChart_QuantRef QUANTREFSOOC_BA 3mm
ControlChart_QuantRef QUANTREFROOC_C5
ControlChart_QuantRef_QUANTRERSI0C_CS5_3mm
ControlChart_QuantRef QUANTREFOOC_PS
ControlChart_QuantRef QUANTREFS00C_P5 3mm
ControlChart_QuantRef QUANTREFOOC_UR
ControlChart_QuantRef QUANTREFSOOC_UR_3mm
ControlChart_TempCal_30MM_300K
ControlChart_TempCal_30MM_310K
ControlChart_TempCal_S0MM_300K
ControlChart_TempCal_S0MM_310K
ControlChart_WSTEST_30MM_300K
ControlChart_WSTEST_30MM_310K
ControlChart_WSTEST_S0MM_300K

ControlChart_ WSTEST_S0MM_310K

 —
—
 —
 —
L]
 —
 —
 —
 —
 —
 —
 —
 —
 —
 —
L]
 —

Figure 4.18: Control Charts List
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5 NMR Measurements

The parameter sets should be optimized for the corresponding body fluid NMR
measurements.

The optimization of NMR measurements in IVDr is an easy and fast procedure. All needed
parameters are immediately available and base parameters already optimized. To ensure the
NMR spectral quality, the regular check of the validity of the parameter settings is needed for
O1-optimization* and solvent related shimming optimization. In IVDr methods, all the
important parameters for acquisition and processing are fully controlled by au-programs.

*Note: The B.l.Methods 2.0 also support automated parameter migration from O1
optimization experiments into all dependent parameter sets. This includes O1, P1 and all
necessary power levels. Therefore, parameter set optimization and maintenance is simplified
and can be done on demand during ICON automation as well. In principle, manual parameter
set optimization and parameter migration is only needed if O1 optimization experiments are
processed manually or O1 is optimized on-the-fly during other screening experiments.

Sample Solvent Temperature Experiment

Urine Urine 300 K PROF_URINE_NOESY,

test sample - 5 mm PROF_URINE_JRES

Urine Urine_3mm 300 K PROF_URINE_NOESY_3mm,

test sample - 3 mm PROF_URINE_JRES_3mm

Plasma/Serum Plasma 310K PROF_PLASMA_NOESY,

test sample - 5 mm PLASMA_ CPMG*,
PLASMA_DIFF*,
PLASMA_JRES*
(* optional)

Plasma/Serum Plasma_3mm 310K PROF_PLASMA_NOESY_3mm,
PLASMA_CPMG_3mm*

test le-3 — — '

est sample - mm PLASMA_DIFF_3mm,
PLASMA_JRES_3mm*
(* optional)

CSF CSF 300 K PROF_CSF_NOESY,

test sample - 5 mm PROF_CSF_JRES

CSF CSF_3mm 300 K PROF_CSF_NOESY_3mm

test sample - 3 mm PROF_CSF_JRES_3mm

MeOH Extract MeOH_extract 300 K PROF_MEOH_ZG30,

test sample - 5 mm PROF_MEOH_ZGPS,
PROF_MEOH_NOESY,
PROF_MEOH_JRES

MeOH Extract MeOH_extract_ 300 K PROF_MEOH_ZG30_3mm,

test sample - 3 mm | 3mm PROF_MEOH_ZGPS_3mm,
PROF_MEOH_NOESY_3mm,
PROF_MEOH_JRES_ 3mm

Table 5.1: Overview of NMR Measurements
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5.1

Urine

5.1.1

Urine in 5 mm NMR Tube

Sample: Urine test sample — 5 mm.
Create data set C:\IVDrData\data\<project name>\nmr\URINE.<date>

EXPNO 1: Pulse, O1, Basic Shim

» Set the TE to 300 K using the temperature correction.
* Enter rpar PROF_URINE_ZGPR_O1 all.

« Enter atma.

» Enter lock Urine.

« Enter rsh Urine.

* Enter topshim.

« Enter xaua.

 After the experiment is finished, enter xaup.

» Update the parameter set: ivdr_wpar.

Note: This experiment covers automatically the migration of O1, P1, PLdB1, and PLdB9 from
EXPNO 1 to all dependent PROF_URINE_* experiments. It should run regularly to check O1
urine measurements.

EXPNO 2: Optimize 1D NOESY

» Enter rpar PROF_URINE_NOESY all.
« Enter getprofpars.
* Enter xaua.

After the experiment is finished, enter xaup.

If all is ok — update the parameter set: ivdr_wpar.

Note: Manual processing must NOT be applied. Quality parameters include residual water
linewidth and intensity, absolutely flat baseline and perfect phase, and a linewidth measured
at TSP less than 1.3 Hz (including the standard LB value of 0.3 Hz into this calculation).
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« If the spectral quality is good, write shim: wsh Urine:

CH3 group signal

Artificial signal of creatinine.
representing
10 mM protons. 1
TSP at 0 ppm
with <1.3 Hz
line width (at
Residual water LB 0.3 Hz)
narrow (<10 Hz) and '
not larger than CH3 A l
group signal of I
creatinine. Il'l'\ J’r.- -é
[ ) e g

| JJ.Jl..n.'I...]

12 10 8 6 4

Figure 5.1: EXPNO 2: Optimize 1D NOESY of a Urine

EXPNO 3: Optimize 2D JRES
» Enter rpar PROF_URINE_JRES all.

* Enter xaua.
» After the experiment is finished, enter xaup.

» Update the parameter set: ivdr_wpar.
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5.1.2 Urine in 3 mm NMR Tube

Sample: Urine test sample — 3 mm
Create a data set C:\IVDrData\data\<project name>\nmn\URINE_3mm.<date>

EXPNO 1: Pulse, O1, Basic Shim
» Set the TE to 300 K using the temperature correction.
* Enter rpar PROF_URINE_ZGPR_O1_3mm all.
« Enter atma.
» Enter lock Urine_3mm.
* Enter rsh Urine_3mm.
* Enter topshim.
* Enter wsh Urine_3mm.
« Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

Note: This experiment covers automatically the migration of O1, P1, PLdB1, and PLdB9 from
EXPNO 1 to all dependent PROF_URINE_* 3mm experiments. It should run regularly to
check O1 urine measurements.

EXPNO 2: Optimize 1D NOESY
* Enter rpar PROF_URINE_NOESY_3mm all.
« Enter getprofpars.
» Enter xaua.
+ After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
« If the spectral quality is good (the same as for 5 mm), write shim: wsh Urine _3mm.

EXPNO 3: Optimize 2D JRES
* Enter rpar PROF_URINE_JRES_3mm all.
« Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
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5.2 Plasma

5.21 Plasma in 5 mm NMR Tube

Sample: Plasma test sample — 5 mm.
Create a data set C:\IVDrData\data\<project name>\nmr\PLASMA.<date>

EXPNO 1: Pulse, O1, Basic Shim

» Set the TE to 310 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Enter rpar PROF_ PLASMA _ZGPR_O1 all.
« Enter atma.

» Enter lock Plasma.

« Enter rsh Plasma.

* Enter topshim.

» Enter xaua.

» After the experiment is finished, enter xaup.
* Update the parameter set: ivdr_wpar.

» Write the standard shim: wsh Plasma.

Note: This experiment covers automatically the migration of O1, P1, PLdB1, and PLdB9 from
EXPNO 1 to all dependent PROF_PLASMA_* experiments. It should run regularly to check
O1 urine measurements.

EXPNO 2: Optimize 1D NOESY
» Enter rpar PROF_PLASMA_NOESY all.
» Enter getprofpars.
» Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

Note: Manual processing must NOT be applied. Quality parameters include residual
water linewidth and intensity, absolutely flat baseline and perfect phase, and a linewidth
measured at the Alanine doublet not exceeding 1.3 Hz (including the standard LB value of
0.3 Hz into this calculation).
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« If the spectral quality is good, write shim: wsh Plasma:

Serum 1D NOESY

Artificial signal

representing

10 mM protons

l Residual water gy Alanine doublet

narrow (<10 Hz) ] _ at ~1.48 ppm with
and not larger — '€ 1.3 Hzline width
than CH2 group ~—~ (atLB0.3Hz)
signal of
lipoproteins

—r—r 777777777 T T 7171
158 10 3 0 -8 [ppm

Perfect phasing, flat Baseline

Figure 5.2: Optimize 1D NOESY of a Serum

EXPNO 3: Optimize 2D JRES
« Enter rpar PROF_PLASMA_JRES all.
« Enter xaua.
+ After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

EXPNO 4: Optimize CPMG
» Enter rpar PROF_PLASMA_CPMG all.
« Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

EXPNO 5: Optimize DIFF
» Enter rpar PROF_PLASMA_DIFF all.
» Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
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5.2.2 Plasma in 3 mm NMR Tube

Sample: Plasma test sample — 3 mm.
Create a data set C:\IVDrData\data\<project name>\nmr\PLASMA_3mm.<date>

EXPNO 1: Pulse, O1, Basic Shim

» Set the TE to 310 K using the temperature-correction. Wait at least 5 minutes after the
target temperature is reached.

» Enter rpar PROF_ PLASMA _ZGPR_O1_3mm all.
« Enter atma.

* Enter lock Plasma_3mm.

« Enter rsh Plasma_3mm.

* Enter topshim.

» Enter xaua.

* When the experiment is finished, enter xaup.

» Update the parameter set: ivdr_wpar.

Note: This experiment covers automatically the migration of O1, P1, PLdB1, and PLdB9 from
EXPNO 1 to all dependent PROF_PLASMA * 3mm experiments. It should run regularly to
check O1 urine measurements.

EXPNO 2: Optimize 1D NOESY
» Enter rpar PROF_PLASMA_NOESY_3mm all.
» Enter getprofpars.
« Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
« If the spectral quality is good (the same as for 5 mm), write shim: wsh Plasma_3mm.
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EXPNO 3: Optimize 2D JRES
* Enter rpar PROF_PLASMA_JRES_3mm all.
« Enter xaua.

» After the experiment is finished, enter xaup.

» Update the parameter set: ivdr_wpar.

EXPNO 4: Optimize CPMG
» Enter rpar PROF_PLASMA_CPMG_3mm all.
» Enter xaua.

» After the experiment is finished, enter xaup.

Update the parameter set: ivdr_wpar.

EXPNO 5: Optimize DIFF

Enter rpar PROF_PLASMA_DIFF_3mm all.
Enter xaua.

After the experiment is finished, enter xaup.
Update the parameter set: ivdr_wpar.

5.3 CSF

5.3.1 CSF in 5 mm NMR Tube

Sample: CSF test sample — 5 mm.
Create data set C:\IVDrData\data\<project name>\nmr\CSF.<date>

EXPNO 1: Pulse, O1, Basic Shim

Set the TE to 300K using the temperature correction.
Enter rpar PROF_CSF_ZGPR_0O1 all.

Enter atma.

Enter lock CSF.

Enter rsh CSF.

Enter topshim.

Enter wsh CSF.

Enter xaua.

After the experiment is finished, enter xaup.

Update the parameter set: ivdr_wpar.

Note: This experiment covers automatically the migration of O1, P1, PLdB1, and PLdB9 from
EXPNO 1 to all dependent PROF_CSF_* experiments. It should run regularly to check O1
urine measurements.
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EXPNO 2: Optimize 1D NOESY
» Enter rpar PROF_ CSF _NOESY all.
* Enter getprofpars.
» Enter xaua.
* When the experiment is finished, enter xaup.
 If all is ok — update the parameter set: ivdr_wpar.

Note: Manual processing must NOT be applied. Quality parameters include residual
water linewidth and intensity, absolutely flat baseline and perfect phase, and a linewidth
measured at the Alanine doublet not exceeding 1.3 Hz or TSP less than 1.3 Hz (including
the standard LB value of 0.3 Hz into this calculation).

« If the spectral quality is good, write shim: wsh CSF.

EXPNO 3: Optimize 2D JRES
» Enter rpar PROF_ CSF _JRES all.
* Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

5.3.2 CSF in 3 mm NMR Tube

Sample: CSF test sample — 3 mm.
Create data set C:\IVDrData\data\<project name>\nmr\CSF_3mm.<date>

EXPNO 1: Pulse, O1, Basic Shim
» Set the TE to 300 K using the temperature correction.
* Enter rpar PROF_CSF_ZGPR_O1_3mm all.
« Enter atma.
* Enter lock CSF_3mm.
* Enter rsh CSF_3mm.
* Enter topshim.
» Enter xaua.
 After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

Note: This experiment covers automatically the migration of O1, P1, PLdB1, and PLdB9 from
EXPNO 1 to all dependent PROF_CSF_* 3mm experiments. It should run regularly to check
O1 Urine measurements.
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EXPNO 2: Optimize 1D NOESY
* Enter rpar PROF_CSF_NOESY_3mm all.
» Enter getprofpars.
» Enter xaua.
 After the experiment is finished, enter xaup.
 If all is ok — Update the parameter set: ivdr_wpar.
« If the spectral quality is good (the same as for 5 mm), write shim: wsh CSF_3mm

EXPNO 3: Optimize 2D JRES
» Enter rpar PROF_CSF_JRES_3mm all.
« Enter xaua.
+ After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

Note: Two parameters in CSF measurement have been modified compared to B.l.Method
1.0:

* D1 has been changed from 4 s to 10 us
» PLdB9 (the pre-saturation power) has been changed from 50 Hz to 25 Hz.

5.4 MeOH Extract

5.41 MeOH Extract in 5 mm NMR Tube

Sample: MeOH_extract test sample — 5 mm
Create a data set C:\IVDrData\data\<project name>\nmr\ MeOH_extract.<date>

EXPNO 1: Navigator experiment 1) Two-fold solvent suppression shape

« Set the TE to 300 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

» Enter rpar PROF_MEOH_ZG30 all.

« Enter atma.

* Enter lock MeOD_extract.

» Enter rsh MeOD_extract.

* Enter topshim.

« Enter xaua.

» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
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I
10 g 6 4 2 [ppm]

Figure 5.3: An Example of an MeOH_Extract PROF_MEOH_ZG30 Experiment

EXPNO 2: Navigator experiment 2) Pulse, O1, four-fold solvent suppression shape
» Enter rpar PROF_MEOH_ZGPS all.
» Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

10 8 8 4 2 [ppm]

Figure 5.4: An Example of an MeOH_Extract PROF_MEOH_ZGPS Experiment
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EXPNO 3: Optimize 1D NOESY

» Enter rpar PROF_ MEOH_NOESY all.
« Enter xaua.

After the experiment is finished, enter xaup.

If all is ok, update parameter set: ivdr_wpar.
If the spectral quality is good, write shim: wsh MeOH_extract.

Note: Manual processing must NOT be applied. Quality parameters include residual water
linewidth and intensity, absolutely flat baseline and perfect phase, and a linewidth measured
at the Alanine doublet not exceeding 1.3 Hz or TSP less than 1.3 Hz (including the standard
LB value of 0.3 Hz into this calculation).

NOESYGPPRID Bodyfiuid NMR SOP validation

C:UVDrDafaldafalMeOHﬁExa‘racif Tesﬂnmr/UrmeExfracLPosfiB.2051 Q072852 datart fr :

Acquisition at. 2018-07-28-18-08-11 :

Probe head Z314601_0078 (P4 BBI 60053 H-BB-D-057)
Sample info: Smm MeOH extract sample

Parameler sel; PROF_MEOH_MOESY

Solvent MaOH_exiract :

PUISE‘PT’QT’?US‘ ................................. ..........
Power PLOBT -0 008 :

Fower PLJBS. 50548

RF Presal 25 00Kz §

Fraquency Offsgt 1 2950 75H7

Halfwiclth of Ref3ig af Opam (=1 SOHZJ: 0.80Hz
Residual Solvent $ignal (=100.0mmol/L). 79 8mmoliL
Bodyfivid MMR parameiars within accaptance range

0 [ppm]
Figure 5.5: An Example of an MeOH_Extract PROF_MEOH_NOESY Experiment
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MeOH and :
its 13C-satellites

T I
5.0 4.5 4.0 3.5 [ppml

Figure 5.6: Comparison of PROF_MEOH_NOESY and PROF_MEOH_ZGPS with Multiple-Solvent
Suppression

EXPNO 4: Optimize 2D JRES
» Enter rpar PROF_MEOH_JRES all.
« Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

5.4.2 MeOH Extract in 3 mm NMR Tube

Sample: MeOH_extract test sample — 3 mm
Create a data set C:\IVDrData\data\<project name>\nmr\ MeOH_extract_3mm.<date>

EXPNO 1: Navigator experiment 1) Two-fold solvent suppression shape

» Set the TE to 300 K using the temperature correction. Wait at least 5 minutes after the
target temperature is reached.

* Enter rpar PROF_MEOH_ZG30_3mm all.
* Enter atma.

» Enter lock MeOH_extract_3mm.

* Enter rsh MeOH_extract_3mm.

* Enter topshim.

* Enter xaua.

 After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.
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EXPNO 2: Navigator experiment 2) Pulse, O1, four-fold solvent suppression shape
* Enter rpar PROF_MEOH_ZGPS_3mm all.
« Enter xaua.
» After the experiment is finished, enter xaup.
» Update the parameter set: ivdr_wpar.

EXPNO 3: Optimize 1D NOESY
» Enter rpar PROF_MEOH_NOESY_3mm all.
» Enter xaua.
» After the experiment is finished, enter xaup.
 If all is ok, update the parameter set: ivdr_wpar.

« If the spectral quality is good (the same as for 5 mm), write shim: wsh
MeOH_extract_3mm.

EXPNO 4: Optimize 2D JRES
« Enter rpar PROF_MEOH_JRES_3mm all.
« Enter xaua.
» After experiment finished, enter xaup.
« Update parameter set: ivdr_wpar.

5.4.3 Body Fluid NMR Validation

The NMR quality of all PROF_**** NOESY experiments (and their 3 mm versions) is
monitored during the screening workflow in order to verify optimal NMR parameter settings
and observe the short and long-term behavior of the instrument. Control Charts will be
generated in the directory C:\Bruker\lVDr\RefData\controlcharts which can be submitted to
the Control Chart PDF report generation tool. In addition, XML-reports are generated in the
individual dataset directories:

C:\IVDrData\data\<MyProject>\nmr\<MySample>\10\pdata\1\<PROF_**** NOESY>.xml|
They can be used for result table generation via the IVDr DataBrowser or any third-party
software. Title and PDF reports for individual spectra can be generated via TopSpin Main Bar

IVDr Menu | Reporting | Bodyfluid NMR Validation or entering ivdr_bodyfluid_validation
full.

Acquire Process Analyse

QuanthMR Reporting - Temperature settings ~

2D *2 = ‘ Control Chart PDF Y S ‘ At ‘ b W 3 =_._ $
/_\ :
3aD| /2 T | Bodyiuid NMR validation D » « & | - m@ T LA

Figure 5.7: Reporting: Body Fluid NMR Validation
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6 Troubleshooting

Temperature calibration

The temperature corrections, which have been originally optimized by the Bruker engineer,
are maintained via TopSpin Main Bar IVDr Menu | Temperature Settings.

Acquire Process Analyse Applications Manage IVDr Menu

QuantNMR. - Reporting + Temperature seftings «

2 S| 4 ®‘ L] @ @\ | Ms # 5mm 2-Point Correction t W 3 :.:E
22 @‘e‘ﬁ [ il | 4 9§ smm:1-Point Correction @ '?' E

Smm: Update Parameters ]‘

2D
3D

8| Temperature | Monttoring | Recora] Gorrection] §

sSmm: Activate
3mm: 2-Point Correction - LOH ] VTU State: @On

Channel Regulation State Sminz1-Roint Coneclion Sample Temperature

amm: Update Parameters §

amm: Activate

oA Q) steayy
'PA BBI 60053 H-BB-D-05 Z = Show Status

Figure 6.1: Reporting: Temperature Settings

Show Status can be used to print the current combination of self tune and temperature
correction file to the screen and thus identify the current mode of operation (N/A indicates
that the parameters are not yet set):

& ivdr_temperatur x

Currently active VTU settings:
Self-Tune: BBI108_300K_400LH.20190716
Temperature Correction: MeOQD_Temperature_Correction

j), Registered IVDr VU seftings:
—— 5mm Self-Tune: BBN0S_300K_400LH.20190716
5mm Temperature Correction: MeOD_Temperature_Correction
3mm Self-Tune: N/A
3mm Temperature Correction: N/A

Identified Operation Mode: Smm

Figure 6.2: The Current Status of the Temperature Self-Tune and Correction

If the B.I. Methods are configured and optimized to work for both tube diameters, the mode of
operation can be easily switched using the Activate buttons for the desired diameter.

If a temperature correction repeatedly yields failed temperature validations, it can be locally
modified in a semi-automated fashion for the currently set temperature using the 1-point
correction buttons for the desired diameter.
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& IVDr Temperature Correction ﬂj

Performing single-point temperature correction for:
Input File: MeOD_Temperature_Correction
OutputFile: MeOD_Temperature_Correction
Probe: PA BBI 60053 H-BB-D-05 Z

TE: 300.0K

TESET(300K) = 209.76

TESET(310K) = 309.72

Desired TESET modification [K]: (0.05
Add comment: \B.l.Methods 2.0 installation

| 0K || cancel

-

Figure 6.3: 1-Point Temperature Correction

Here, a modification to a single TESET for a given temperature can be given to account for
an observed deviation of the ideal sample temperature. The temperature correction file is
modified such, that only a local correction is applied. This is done such, that the resulting
change of the temperature correction function does not influence the correction for the
respective other body fluid screening temperature. That means for example, doing a local
modification of the correction function by 0.05 K at 300 K will not influence the correction at
310 K.

If the change in TESET is too drastic, a 2-point correction procedure will be suggested. It is
activated by the 2-point correction buttons for the desired diameter.

If manual determination of the correction function is wanted, the Slope and Offset values
need to be updated manually in the Edit temperature correction window (taking the equation
TESET = slope * 300/310 + Offset). Activate Temperature correction. Now Corr. will be seen
in EDTE window or in Acquisition Status Bar. Manual changes need to be introduced to the
IVDr temperature configuration file via the Update Parameters buttons for the desired
diameter.

To create or edit a temperature correction you can either enter slope and offset ]
directly or calculate slope and bias from two measured (e.g. with NMR) sample
temperature values

Name: |MeOD_Temperature_Correction

Probe:

Slope: 0.87609

Offset: |37.5381
Temperature range start [K]: 298
Temperature range end [K]: 312

Comment: |

Figure 6.4: Edit Temperature Correction
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Sample Temperature

Figure 6.5: Acquisition Status Bar/Sample Temperature

QuantRefC
If the Quantitative calibration is NOT within the acceptance range:

» Check the shim performance (for example, the line shape of TSP).

* Check the temperature.
» Check the solvent and the experiment.

Re-calibration of QuantRefC is performed ONLY when all the above suspects are excluded.
To perfom a calibration, first follow the instructions in section QuantRefC Calibration and
Validation [» 38] and then click on the TopSpin Main Bar IVDr Menu | QuantNMR |

Calibration.

Process Analyse Applications Manage IVDr Menu

Acquire

QuantNMR « Reporting - Temperature settings -

20 Init Calibration/Validation b (D @‘ - t F ;,\ i } W\,@E_ i’
s a
& Calibration ) DMl | « = & 3 ﬁ .@ T ﬂ LA
Validation
Add Reference Signal
Sear Find
c Add NMR Tube DB entry

Figure 6.6: QuantNMR Calibration

If the Quantitative calibration is frequently NOT within the acceptance range, contact your
local Bruker service.

SampleJet
Cooling status at racks: Regularly check the thermometers on the SampleJet.
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IlconNMR Configuration by SampleTrack

* Redo get key when communication has problems.

& IconNMR: Configuration E@ﬂ

- - e — —

File Help
El User Settings SOAP/File Interface
- User Manager Use Web Services (SOAP) Metwerk Connection
- Composite Experiments Instrument Interface URL http://stmetabo2:1024/s0ap/15TInstrument
- Additional Users e e NMR-SPECT
- Originator Items .
o Automation Gilson Autosampler Resource Name GILSOMN1
- Master Switches Key {A13DF48F-E873-4C2B-9DB3-9262AD123B43} Get Key l
automationiindou SamTrack communication base directory C:\bstsdata\spect
-+ Virtual Parameter Sets = - —_— '
- Tuning/Matching ilename for urgent Samples urgent.bt '
E Lack/Shim Options Driver Options l
i... Solvent/Probe Copy results as Jcamp Data no v '
Dependencies Autostop Mode 0= l
- Priority . . )
. Temperature Handling Directory to copy resulting Jcamp Data filesto  C:\jdx-export I
LC-NMR Options JCAMP-DX Data Mode FID/SER (Raw Data) - I
SarnpleTrack Opt\ons. BSR/TECAM Preparation Time(secs) 120 =
- Fail 5afe / Error Handling (includes shimming time)
- Web Interface BACS Barcodes have this number of digits 6=
[l gptmnr:MR SampleTrack interactive mode
[l ssure [7] SamTrack interactive mode on/off
AssureS5T
W CMC-Verification Automatic accept
i ToolBox Setup Base directory for interactive mode | fhtsdata/spect/interactive
W Accounting
Search
6} [ Save ] [ Default

Figure 6.7: get key in IconNMR Configuration

» Load the configuration file and import the configuration which was optimized and saved by
the Bruker engineer.

SampleTrack
If SampleTrack has a communication problem:
* Terminate and restart the Communicator, Webserver, and the SampleTrack client.
» Restart the SampleTrack host computer.

topshim or topshim tunea

This depends on the individual spectrometer optimization. Advice can be provided by the
Bruker engineer or contact your Bruker service.
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7 Contact

Manufacturer
Bruker BioSpin GmbH
Silberstreifen 4
D-76287 Rheinstetten
Germany

E-Mail: nmr-support@bruker.com
http:.//www.bruker.com
WEEE DE43181702

Bruker BioSpin Hotlines
Contact our Bruker BioSpin service centers.

Bruker BioSpin provides dedicated hotlines and service centers, so that our specialists can
respond as quickly as possible to all your service requests, applications questions, software
or technical needs.

Please select the service center or hotline you wish to contact from our list available at:
https://www.bruker.com/service/information-communication/helpdesk.html
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