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Gears SMA is the automated solution we provide to run mixture analyses in batch or real-time modes. Setting
up such a workflow will require a number of preparatory steps in Mnova SMA, which means that you will need
this plugin to be installed also. With Mnova SMA you will be able to create the library of experiments you want
to use in your automated analysis. To do so, please follow the step-by-step guide published here.

Once your experiment library is ready for use, you can proceed and configure your SMA batch analysis in
Mnova Gears.

1. The workflow
Launch Mgears from the Mnova Automation ribbon. The dialog with the usual six tabs will open.

For Gears SMA analysis, you will mainly have to focus on three of the six available tabs to define your input,
analysis plugin settings, and analysis output.

MestReNova

Automation

Elucidation Chemometrics Binding

@& @ O

Mgears| Mgears MyGears MyGears

k Viewer Workflows
o® o

™ | Input Processing Plugins Design B Output Q Settings

1.1.Input

In this example, we will run a batch analysis on data saved on our computer. However, Mgears can also read
data from a database, or as it is acquired by your spectrometer in real time (please refer to the Mnova Gears
manual for more details about the configuration of these input types).

Click on the || button and select the folder containing the datasets to analyze.

0@-

':Z] Input Processing Plugins Design EP Output ¢- Settings

g '-Q Using Automatic Detection ég Experiments Selection [i&
Main Directory: C:/Users/Usuario/Desktop/Datasets/By Plugin/Gears SMA/Input %
Optional Directory:
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If your input data masks are well configured, Mgears can autodetect your data files = and list them in the

dialog, as seen below. You can configure your data file extension(s) in the Mask Manager under the Settings
tab, if needed.

o® 1
'E] Input Processing @ Plugins Design B Output Q Settings

-g :Q Using Automatic Detection f§ Experiments Selection [_

&\
Main Directory: C:/Users/Usuario/Desktop/Datasets/By Plugin/Gears SMA/Input
Optional Directory: o
@

List of detected experiments:
Experiment: SAMPLE 1

mnova: C:/Users/Usuario/Desktop/Datasets/By Plugin/Gears SMA/Input/Sample 1.mnova

Experiment: SAMPLE 2
mnova: C:/Users/Usuario/Desktop/Datasets/By Plugin/Gears SMA/Input/Sample 2.mnova

Experiment: SAMPLE 3
mnova: C:/Users/Usuario/Desktop/Datasets/By Plugin/Gears SMA/Input/Sample 3.mnova

OK

Advanced filtering options (using document modification/creation date, regular expressions, or a mapping file)

can be applied to refine input detection from your selected directory. The use of these options is detailed in
the Mnova Gears Manual and in our Gears webinar part Il.

1.2.Plugins

In the Plugins section, select and add the SMA brick to your workflow.

%
2 Jmput [ processing Plugins Design  [Foutput ¥ Settings
i saA S
= Add
@ Verify
& Concentration Re:ove
i"‘ﬁ Purity +
.‘Eﬁ DB Search New
= Custom Plugin
55 SMA
- -_—
N#® QC Profiling .

Then, click on SMA Plugin Settings to configure analysis and reporting preferences.

Design B Qutput 'a' Settings

= > W7 SMA
Add

4

Remove

+

New
Custom Plugin

Delete
Custom Plugin

72
SMA
Plugin Settings
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A three-tab dialog will open.
1.2.1. Mixture tab

In this tab, you must define the analysis mixture(s) to be used.

When multiple mixtures are analyzed in the same run, a mixture library (with the different “.exp” files) must

be selected. To select a library, enable the Library option, then click on this button
from your directory as shown in the image below.

%
] -

Load Settings ~ Save Settings

Mixture Alerts Report

1 C:/Users/Usuario/Desktop/SMA Libraries EB

== and select the library

Mixture:
Embed Mixture in Settings File:
« R « By P.. > GearsS.. v G Search Gears SMA
Organize ~ New folder = 9
Sharing Nome Yate modified Type
. experiments 9/22/2021 4:42 PM File folder
v @ OneDrive - Personal
Input 9/22/2021 4:59 PM File folder
Documentos
Imégenes
v This PC I
> @l Desktop

= Documents

Folder: Gears SMA

4 Select Folder Cancel

Mixture Alerts Report

@ Library: o/Desktop/Datasets/By Plugin/Gears SMAIexperimenEo
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In this case, Gears SMA will need to retrieve the information about which experiment to apply for each sample
from the parameters table of the input files. Therefore, a string with that information must be added in the
comment field of the parameters table. See the example below, in which two samples require different
mixture analyses: Sample 1 with “Aspirin Ci”, and Sample 2 with “brucine_solvent”.

Selected Mixture

1o Mixture: C:/Users/Usuario/Desktop/SMA Libraries/Aspirin Ci.exp -
a

Name: Aspirin Gi

Descriptior Quantifying Aspirin components

o] Mixture: C:/Users/Usuario/Desktop/SMA Libraries/ Brucine .exp -
.
Name: Brucine solvent

Descriptior Quantifying Aspirin components

Parameters table - Sample 1 Parameters table - Sample 3
Parameters Parameters

B m £ % B & A &
Report Copy Setup  Customize Report Copy Setup  Customize

Parameter Value Parameter Value

1 Data File Name L W = : 1 Data File Name éC:}Users/
2 Title Aspirin_A2_neu_NOESY_01 2 Title Solvents.154.1.1r
3 Comment RC:10.0 3 Comment ﬂ brucine_solvent

Experiment: Aspirin Ci

n o«

Note. The string is case-insensitive and can start with “Experiment”, “Exp”, “Mix”, or “Mixture” to designate
the experiment/mixture to be used.

When all the samples must be analyzed using the same mixture, you can enable the Mixture option, click on

this button "=/ and upload the desired mixture file as shown below.

%

(] (|
Load Settings  Save Settings

Mixture Alerts Report

Library:
| © Mixture: - - E —
_ . . _ llugin/SMA/Mixture asp/New Library/Aspirin Exp 2.exp
Embed Mixture in Settings File:
™ « Mixt.. > New Li.. ~ (@] Search New Library
Organize ~ New folder =- @ @
Sales Materials Name ‘ Date modified
Sharing Aspirin Exp 1.exp 11/26/2021 2:03 PVB
Aspirin Exp 2.ex 11/26/2021 2:03 PM
~ @ OneDrive - Personal P P P
Aspirin Exp.exp 6/22/2021 12:09 PM
Documentos
Iméagenes I
~ Il This PC
> il Desktop
File name: | Aspirin Exp 1.exp v texp ~

Mixture Alerts Report

Library:
® Mixture:

Huqgin/SMA/Mixture asp/New Library/Aspirin Exp 1.expo
Embed Mixture in Settings File:
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If you wish to embed mixture in the Mgears settings file, enable the Embed Mixture in Settings File, click on

this button == and upload the desired mixture file as shown below.

w I
Load Settings  Save Settings

Mixture Alerts Report

Library: a Ea

Mixture:
o Embed Mixture in Settings File: I

~ « Mixt.. > NewLi.. v C
Organize ¥ New folder =- m @
Sales Materials Name ate mo
Library:
Aspirin Exp 1.
Sharing pirin Exp 1.exp Mixture:
Aspiin Exp 2.exp 11/26/2021  Embed Mixture in Settings File:
v @ OneDrive - Personal
Aspirin Exp.exp 6/22/20211
Documentos
. :"100","options™:
imégenes I {"relativeAreas™ fake, " fakse," mutpicty"fase, "PPRThr
eshold":10,"centroidTolerance":
0.1,"multipletSearchWindowAmplude'
v [ This PC S

@l Desktop

File name: | Aspirin Exp 1.exp *exp

In the Alerts tab, you can configure the tests you want SMA to perform on your compounds. You can enable
the:
e Check Relative Areas ratio: to calculate the relative area (Integral i / NN_i) / (Integral_j/ NN_j) and
compare it to the expected values (between 1-tolerance/100 and 1+tolerance/100). You can set the
tolerance value in the dedicated box.

e Check Js: to calculate the Js value for a certain multiplet and compares it to the value defined by the
user. You can set the tolerance value in the dedicated box.

e Check Multiplicity: to compare found multiplicities to those defined by the user in the Mixture.

e Verbose Pattern Recognition Algorithm: to display information about the search and search results
when using the pattern recognition tool.

%

] L
Load Settings  Save Settings
Mixture Alerts Report
v | Check Relative Areas Ratio Tolerance: 90%

v| Check Js Tolerance: + 0.05Hz ~

v | Check Multiplicity

v | Verbose Pattern Recognition Algorithm
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Gears SMA can generate advanced reports the same way Mnova SMA does. These reports can be customized
in this Report tab. Here, you can check the types of reports you would like to have and configure the different
sections that can be included. (For further details about the advanced reports, please refer to the Mnova SMA

manual).
%
- -

Load Settings ~ Save Settings
Mixture Alerts Report

Type

v| New Document

J @)

<»| v| HTML

7|

v| XML

£
v

v| CSV

OO O

B |

Number of decimals
Results 2 ~

Options

v| Show Reference

When you are happy with the setup, click on OK and go to the Output tab.

P/N 291 R2

Format
v Mnova

Sections
Information
File names
Time stamp
Software version
Data
Spectrum
Mixture Info
Sample Parameters
Metadata

Spectrum Acquisition Parameters

LSRASEAS LSS

Results
v| SNR v | Ranges
Layout and Design
@' Continuous
One Section per Page
Apply Layout Template
Apply Configuration File:

O XML S
Sections
Data
v | Mixture Info
v| Sample Parameters
v| Metadata
v | Spectrum Acquisition Parameters
Results
v| SNR ¥ Ranges v| Annotation

OK Cancel

Protect PDF from Editing

¥| Annotation

oK Cancel
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1.3.0utput

Choose the directory in which you wish to save your analysis results.

0{2) M
'El Input Processing @ Plugins Design B Output ﬁSertings
Disk

| Directory: C:/Users/Usuario/Desktop/Results/Gears SMA % Add Nickname to the Results Folder

Then, select the Mnova option to generate Mnova result files that can be opened with the Gears results
viewer.

0@ M
'EI Input Processing Plugins Design E’ Output ﬁ Settings
Disk

Directory: |C:/Users/Usuario/Desktop/Results/Gears SMA

ve Mnova Document in: Save a Cop

PDF
DB

You can also choose to save your results to a database. To do so you will have to add the database connection
credentials and connect. A new record will be created for each analyzed dataset (unless you decide to update

existing ones!)

You are now ready to launch your analysis. Click on Run > and let Mgears take care of the rest.
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2. The output folder

Once the evaluation is completed, the results of the analysis will be available at the directory you specified.
The output folder, stamped with the date and time of your analysis, will contain all the output generated in
the current evaluation including the configured advanced reports for each sample.

Gears SMA » 2021-09-22T716.59.50

~

Name
Advanced reports

(855
SMAReport SAMPLE 1
data € SMAReport SAMPLE 1
documents G SMAReport SAMPLE 1
images SMAReport_SAMPLE 1

js || SMAReport_SAMPLE 1
SMA 9 SMAReport SAMPLE 2

Y e SMAI AMPI
| 2021-09-22T16.59.50 @ smAReport SAMPLE 2

@ SMAReport SAMPLE 2
2021-09-22T16.59.50.resume B SMAReport SAMPLE 2

| SMAReport_SAMPLE 2
B9 SMAReport SAMPLE 3
€ SMAReport_SAMPLE 3
@ SMAReport SAMPLE 3
SMAReport_ SAMPLE 3

SMAReport_SAMPLE 3

| settings.mgrs
c“ SMAResults

2.1.The HTML report

A global HTML report (named “SMAResults”) includes an overview of all samples and the generated reports.
Each sample is reported on a different row with hyperlinks to the corresponding reports.

The HTML format allows you to change the display of the columns and adapt them to your preferences. You
can then Copy, Print, or save the content into CSV or PDF formats.

MGeARS SMA REsuULTS

Parameters

Parameter Value

Results Directory C:/Users/Usuario/Desktop/Results/Gears SMA/2021-09-22T16.59.50

Started On 2021-09-22T716:59:50

Completed On 2021-09-22717:01:01

Detailed Results

Show 5  + entries Copy (CSV  Columns PDF  Print Search:

#* Documents

Mnova Report

PDF Report

HTML Report

XML Report

CSV Report

1 SAMPLE
1.mnova
2 SAMPLE
2.mnova
&) SAMPLE
3.mnova

SMAReport_SAMPLE
1.mnova

SMAReport_ SAMPLE
2.mnova

SMAReport_SAMPLE
3.mnova

SMAReport_SAMPLE
1.pdf

SMAReport SAMPLE
2.pdf

SMAReport_SAMPLE
3.pdf

SMAReport_SAMPLE
1.html

SMAReport_ SAMPLE
2.html

SMAReport_SAMPLE
3.html

SMAReport_SAMPLE
1.xml

SMAReport_ SAMPLE
2.xml

SMAReport_SAMPLE
3.xml

SMAReport_SAMPLE
1.csv

SMAReport_ SAMPLE
2.csv

SMAReport_SAMPLE
3.csv

Showing 1 to 3 of 3 entries

P/N 291 R2
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2.2.The advanced reports

The advanced reports are stored in a folder named SMA. The results for each sample include the mixture and
calculation details for each component (ranges, multiplets, formulae, etc.), the analysis parameters, and the
calculated concentrations. These can be displayed in an HTML, Mnova, or PDF file, and reported in a CSV as
previously configured in the Report tab.

'S

Mixture Info:

SMA REPORT

\

©

Experiment. ASpinin G

Sample Parameters

Reference Concantation: 100
Custom Parameters
Metadata:

Spectrum Adquisition Parameters:

Checked
8 yes
9 ves

" ves

7 yes

20 ves
21 ves

24 |Reference Concentration

Compound

™SP

Acetylsalicylic_acid

Salicylic_acid

Ascorbic_acid

Acetic_acid
Citric_acid

3. Mnova Gears Results Viewer

frcedc acid (5]
2p8

[1mse (5)
000

1 n o 9 6
1 (ppm)
Compound Ressimot e e man) an
2564 20200 170457, 20090)
e o271 asar0 w20 37)
- 174056 800 2. 207081
cnsc_sce o os
. 122762 0083001 3822
3 3 G H J K
Type Mol.Weight Spectrum  Formula Dimension  Integration Options
Reference 11607 1 ((NN1/12))*(RC) Sum
Compnd. 18016 1 (((11/NN1)+(12/NN2)#{13/NN3)+{14/NN4))/4)*CCF 1D Sum Verbose Pattern Recognition Algorithm
Compnd. 13812 1 (((11/NN1)#{12/NN2)#{13/NN3))/3) *CCF 10 sum Verbose Pattern Recognition Algorithm
Compnd. 17613 1 (((12/NN2)4{13/NN3))/2)*CCF 10 sum Verbose Pattern Recognition Algorithm
Compnd.  60.05 1 ((1/NN1))*CCF 10 Sum Verbose Pattern Recognition Algorithm
Compnd. 19213 1 (((11/NN1)#(12/NN2))/2)*CCF 10 Sum Verbose Pattern Recognition Algorithm

L

Ranges Frc
0.1
8

7.72
7.48
7.26
238
7.9
755
7.02
4.96
412
38
2.07
3.06
2.88

Open the Mgears Results Viewer, for a quick and convenient review of the results. Import L your analysis

results.

P/N 291 R2
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When the experiment is open, click on a specific dataset to view the corresponding results and spectrum. In
the results table, each compound is displayed with a color - as configured in the mixture - or in grey if the
result is invalid. The number of decimals for the concentration can be easily changed by editing the Decimal

place box.
Mgears Viewer - 2021-09-22T16.59.50 8 X  [g] SAMPLE 1 % -
o
N
" @ -
WERF HEO G ERE Analyze Wi o 333332 2feszasssazsfesodnncheddunnanaacogsenss X
Again Expe riment: Aspirin Ci —— g EH Y
Xl
# Title Document Location = {'-i‘
}1 SAMBLE 1 SAMPLE 1.mnova C:/Users/Usuario/Deskiop/Results/Gears SMA/2021-| 2]
. ! 1
2 SAMM& SAMPLE 2.mnova C:/Users/Usuario/Desktop/Results/Gears SMA/2021-(w - - - a
« N | ‘
Results \ i Al
s | Sample results i =t~ A
| E3 x
Decimal places: 2 = 2 N
[ vy S | :
Compound Result (mg/L) ",lk
1 TMSP 6.35e-1 arn Al
— Sample spectrum X
2 &
3 salicylic_acid 18.9¢ -
4 Ascorbicacid 16832
5 Acetic_acid 161.37 -
14 13 12 1 10 9
6 Citric_acid 938.47 r
v
4 Y

Signature: 5% (] Licenses: () DB: ©

If you click on a compound, you can get a magnified view of one of its multiplets. You can then click again on
the same compound to navigate among its other multiplets.

Mgears Viewer - 2021-09-22T16.59.50 & x | [g] SAMPLE 1* 55
3
a A| =
§ . o
mER HED Bte ERE Andze oy (O \
Again Buserimert Aspirm i i i #
— 4
# Title Document Location * f\
| \ G
1 SAMPLE 1 SAMPLE 1.mnova C:/Users/Usuario/Desktop/Results/Gears SMA/2021-( \I { \ \ =]
| |
2 SAMPLE 2 SAMPLE 2.mnova C:/Users/Usuario/Desktop/Results/Gears SMA/2021-( » I [ ( \ 1 @~
« » \ ‘ ’
Results ’ / \ i
o | \/ \ \jf il
| == ’ J3
Decimal places: 2 = J \ L= 1] \ e
1
Compound Result (mg/L) / \ ‘\ m;\
1 TMSP 6.35e-1 . =
Zoom to multiplets / \ [ i
\
J \ 4~
-~ — e————
T
5 Acetic_acid 16137 H -
e 7350 = 730 o = o5 = 7o
6 Citric_acid )38 4 o) A
Ll B

.

Signature: E‘ 5 Licenses: @ DB: _P

Since the SMA analysis is a complex one, the Analyze Again button is disabled in the Mgears Viewer, and the
edition and re-analysis of samples must rather be done on a case-by-case basis using the Mnova SMA plugin.

P/N 291 R2
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To do so, go to the Quantitation tab in the Mnova upper ribbon and open the Simple Mixture Analysis plugin.

Click on # to load the results of the active spectrum into the SMA dialog.

Quantitation
> 1
@ @ ,
- o

ire|| Concentration Purity

qNMR
Mgears Viewer - 2021-09-22T16.59.50 & X [9) SAMPLE 1* x
(o)
. == N
ri [g T H g G Q 52 [@ 'E [é_"l Analyze Aspirin_A2_neu_NOESY_01
# Title Document 7 » -
1 SAMPLE 1 SAMPLE 1.mnova C:/Users/Usuario/Desktop/Resul > @ ] fel ’ ol =
2 SAMPLE 2 SAMPLE 2.mnova Cy/Users/Usuario/Desktop/Results] e P S Bpot e ipac % N— I
| «| Analysis Data Result
~Results Mixture
SMA Mixture: C:/Users/Usuario/Desktop/D: /By Plugin/( SMA i -
Library: experiments & &2 Aspirin Ci
= W e ™ Name: Determination of the levels of: E;‘"
Decimal places: 2 5 Acetylsalicylic acid, Ascorbic acid, Citric acid, Salicylic add, Acetic add
Descriptior Intermediate analysis
Compound Result (mg/L) Parameters |i\
N
1 TMSP 6.35e-1 Standard Custom - ‘
Sample Spectrum -
z Number of Scans (NS):
A B Sample ID: mber of Scans (N2): k
! Salicylic_acid 88.98 Receiver Gain (RG):
4 Ascorbicadd 16832 Releiice Coneaion (R0 1.0 Pulse Width (PW): K
5 Acetic_acid 161.37 Sample Weight (SW) [mg]: eperatice ()7 ;
ctral Width (SpecW): 3
6 Citric_acid 938.47 Reference Weight (RW) [mg]: Spel (SpecW) T 13
Spectral Size (SpecS): Y —
W N ] I I
The loaded results can be revised and updated as required.
Mgears Viewer - 2021-09-22T716.59.50 & X @ SAMPLE 1* X
[
) —— — (o) -
WEFR HEDO & ERE Analyze ‘ | o szzzzgl|{dddsnss
1 Simple Mixture Analysis
# Title Document
1 SAMPLE 1 SAMPLE 1.mnova C:/Users/Usuario/Desktop/ResuIts) > @
Analyze Update Quick Report Advanc...Re
2 SAMPLE 2 SAMPLE 2.mnova C:/Users/Usuario/Desktop/Results/
K | Analysis Data | Result
Results o
esu y Y E Compound Result (mg/L) Annotation
SMA
A\ 7 TMSP 6.35¢-1
Decimal places: 2 % ' 2 V.
¥ o "
Compound Result (mg/L) 3 v| Salicylic_acid 88.98
1|T™MSP 6.35¢e-1 v| Ascorbic_acid 168.32
2 v| Acetic_acid 161.37
3 |Salicylic_acid 88.98 v| Citric_acid 938.47
&l A
4 |Ascorbic_acid 168.32
5 | Acetic_acid 161.37
6 | Citric_acid 938.47
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In the example below, a multiplet is excluded from the concentration calculation. After applying the changes,

the concentration is automatically updated in the results table. New reports can therefore be generated using
Mnova SMA.

9
@ SMA Compound Details
Analyze q«spilin_AZ_neu_NQ‘;a' x P u u
Again RC:100 e
Expermem:Asplnn/Ci‘ » ‘ . pcte Mixture
Name: Acetyisalicybc_acid Spec. N°:
/Gears SM,
Color: Orange Mol. Weight: 180.16
Vahd Limit From: To:
Type: — Formua
’ @ Integration Method: |5um HrsEE
Analyze  Update Qud | Dimensions: iD
Analysis Data Result
z B Compound Rel anges o .
A | ] T™sP 6.35e-1 | |Active From To | Mult. Js NN | Integrll SNR  [conc) Pattem a
v 2 950 (8000 |dd 1 6078 | 200
v ‘ .
- 3 \Ii ylic_acid 88.98 .
0 |
4 [] Ascorbic_acid 168.32 ’ @ Q t
y g || Anahae  Update Sectings Bet
® 5 [v] Acetic_acid 161.37 I
D Analysis Data Result
e | [~ N A :
014 Exclude a multlplet r v Compound Result (mg/L) SNR & (,
e from calculation ¢ ®° b= A TMSP 6.35e-1 3571.00 357100 | 400
Database:
[ [ ' 2 o
4 — ' ~
= |3 Salicylic_acid 88.98 709.43 (495.87, € LY
@ 4 Ascorbic_acid 168.32 1804.80 (908.04, B8
=
® 5 Acetic_acid 161.37 20760.59 (2076C
. ‘ , [ Fibcin nind 0n0 a7 29940 0c mmn'|
Alerts

Gears SMA is a perfect addition to your basic mixture analysis workflow which, with Mnova SMA, will allow
you to speed up your analyses and reporting tasks.

Please refer to the Mnova Gears manual and the Mnova SMA manual for more details.
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