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Introduction

Read this Instruction Manual thoroughly before using
the product.

Thank you for purchasing this product.

This operation manual describes the product's operation procedures and related options. Read the manual
thoroughly and use the product in accordance with the described instructions.

Also, keep this manual for future reference.

B IMPORTANT

e If the user or usage location changes, ensure that this Instruction Manual is always kept together
with the product.

o [f this manual or a product warning label is lost or damaged, immediately contact your Shimadzu
representative to request a replacement.

¢ To ensure safe operation, read all Safety Instructions before using the product.

o To ensure safe operation, contact your Shimadzu representative if product installation, adjustment,
or re-installation (after the product is moved) is required.

B Notice

¢ Information in this manual is subject to change without notice and does not represent a commitment
on the part of the vendor.

¢ Any errors or omissions which may have occurred in this manual despite the utmost care taken in its
production will be corrected as soon as possible, although not necessarily immediately after
detection.

o All rights are reserved, including those to reproduce this manual or parts thereof in any form
without permission in writing from Shimadzu Corporation.

¢ Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States
and/or other countries. Other company names and product names mentioned in this manual are
trademarks or registered trademarks of their respective companies. The TM and ® symbols are
omitted in this manual.

e This product uses WinWrap® Basic, Copyright 1993-2015 Polar Engineering and Consulting
(http://www.winwrap.com/ ).

© 2012-2015 Shimadzu Corporation. All rights reserved.
Original version is approved in English.
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I Introduction

About the Instruction Manual

B Indications Used in This Manual

Cautions and Notes are indicated using the following conventions:

Notation Meaning
C CAUTION Indicates a potentially hazardous situation which, if not avoided, may
result in minor to moderate injury or equipment damage.

ﬁ Emphasizes additional information that is provided to ensure the
NOTE proper use of this product.

The following symbols are used in this manual:

Notation Meaning
® Indicates an action that must not be performed.
Prohibitions
0 Indicates an action that must be performed.
Instructions
n@ Reference Indicates the location of related reference information.

B Mouse and Window Operations

Description Meaning
Click Means pointing to an object and pressing the left mouse button once.
Right click Means pointing to an object and pressing the right mouse button once.
Double click Means pointing to an object and pressing the left mouse button twice.

Means pointing to an object and then moving the mouse pointer while

Drag holding the left mouse button down.

Means dragging an object to the target location and then releasing the left

Drag and drop mouse button.

The names of buttons in a window, and window names, are enclosed in
Text in square brackets [ ] square brackets.
Example: Click [OK].

Entered numerical values, text, and keyboard key names are indicated
enclosed in quotation marks.
Example: Press the "N" key while holding down the "Ctrl" key.

Text in quotation marks "
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Use of Instruction Manuals

Use of Instruction Manuals

LabSolutions IR (file management version), LabSolutions DB IR (database version), and LabSolutions CS IR
(client server version) are available for LabSolutions IR software.

The procedures for data management, startup, and network connection differ between each version.

For details, see "1.2 Software Edition" in this manual.

The LabSolutions IR software comprises the LabSolutions Manager program and the LabSolutions IR
program. The instruction manuals, including this manual, are organized as follows.

Refer to the corresponding instruction manual for details on the operation of LabSolutions IR.

[LabSolutions IR]

Instruction Manual Description

This manual explains software installation, troubleshooting, and
environment settings.

This manual explains how to use the management function and
validation software.

Installation and Maintenance Guide

System Users Guide

Basic Operation Guide This manual explains specifically how to perform basic operations

(this manual) using the software.

Quick Guide This qg|ck guide briefly introduces software startup through to initial
operation.

[LabSolutions DB IR/LabSolutions CS IR]

Instruction Manual Description

LabSolutions Manager DB
Installation & Maintenance Guide
or

LabSolutions Manager CS
Installation & Maintenance Guide

LabSolutions DB/CS IR . . e .
Installation & Maintenance Guide This manual explains FTIR model-specific installation,

troubleshooting, and environment settings.

This manual explains software installation, troubleshooting, and
environment settings.

IR Volume (this manual)

LabSolutions Manager DB

System Users Guide IR Volume This manual explains how to use the management function, data
or management function, and validation software with respect to
LabSolutions Manager CS LabSolutions system.

System Users Guide

LabSolutions DB/CS IR This manual explains how to use the FTIR model-specific

System Users Guide IR Volume management function and validation software.

LabSolutions IR This manual explains specifically how to perform basic operations

Basic Operation Guide(this manual) | using the software.

This quick guide briefly introduces software startup through to initial

LabSolutions IR Quick Guide X
operation.

For details on each command in the LabSolutions IR software and execution method, refer to help file
provided with the LabSolutions IR software.

This manual uses the file management version of LabSolutions IR to explain operation.

The basic operation manual is aimed at new users of the LabSolutions IR software and describes the basic
operating procedures of the software. This manual provides a run-through of routine operations performed
using the LabSolutions IR software.

Explanations in this manual are structured as follows.
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I Introduction

Notation Meaning
Safety Instructions Describes the precautions related to the usage of this product.
y Always read and thoroughly understand this section.
Chapter 1  Basic Software Operation Provides an outline of the LabSolutions IR software.
. Describes the startup procedures from turning on the system
Chapter 2  Starting the System to software startup.
Chapter 3  Launcher Describes how to use the launcher.
Chapter 4 Spectrum Describes how to use the spectrum measurement function.
Chapter5 Quantitation Describes how to use the quantitation measurement function
P that employs the multi-point calibration curve method.
Chapter 6 Photometric Describes how to use the photometric measurement function.
. Describes how to use the postrun function and view function of
Chapter 7 Postrun/View each measurement program.
Chapter 8 Manipulation Describes how to use the manipulation function.
Chaoter 9 Search Describes how to use the search function and how to create
P and edit libraries.
Chapter 10 Chemometric Quantitation Describes how to use the CLS quantitative functions.
Chapter 11 Printing Describes how to use the printing function.
Chapter 12 Easy Macro Program Describes how to create, edit, and execute easy macro
program.
Chapter 13 Shutting Down the System Describes how to shut down the system.
Describes how to use the [Easy Scan] program.
The series of steps for configuring parameter settings,
Chapter 14 [Easy Scan] Program performing background measurement, sample measurement,
and peak pick, and printing reports can be performed
automatically.
Describes how to use the contaminant analysis program.
Chapter 15 Contaminant Analysis After contaminant measurement is complete, spectrum search,
Program qualitative analysis, and report printing can be performed
automatically.
Describes how to use the PharmaReport program and Food
Additives Identification program.
This program has the following three functions.
Chapter 16 PharmaReport Program Compare a sample spectrum and standard spectrum and
Food Additives Identification print a report of the comparison results.
Program 2. Perform peak pick on a sample spectrum for the specified
wavenumbers and print a report of the detection results.
3. Combine the functions above functions and perform
automatic identification.
Describes how to use the purity judge program.
The program calculates the conformity score between the
sample spectrum and the reference spectrum to make
Chapter 17 Purity Judge Program pass/fail judgment.
Judgment parameters can be registered in advance so the
judgment can be performed automatically by simply selecting
the spectrum. The result of jusgment can be printed.
Chapter 18 Appendix Describes how to use many of the convenient functions in
P PP LabSolutions IR, such as library conversion.

While chapters 3 to 17 describe examples of operation that are considered to be the most frequently used, these
examples may not always be consistent with your specific operational requirements. In this case, an

understanding of basic methodology and operating procedures can be attained by performing operations based
on the actual examples in this manual.

Shimadzu recommends attempting the examples in this manual until you become accustomed to operating the

software.

For explanations on items not covered in the above chapters, refer to the help file provided with the
LabSolutions IR software.
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Warranty

Warranty

Shimadzu provides the following warranty for this product.

1. Period: Please contact your Shimadzu representative for information about the period of
this warranty.

2. Description: If a product/part failure occurs for reasons attributable to Shimadzu during the
warranty period, Shimadzu will repair or replace the product/part free of charge.
However, in the case of products which are usually available on the market only
for a short time, such as personal computers and their peripherals/parts, Shimadzu
may not be able to provide identical replacement products.

3. Limitation of L.
Liability:

In no event will Shimadzu be liable for any lost revenue, profit or data, or for
special, indirect, consequential, incidental or punitive damages, however caused
regardless of the theory of liability, arising out of or related to the use of or
inability to use the product, even if Shimadzu has been advised of the possibility
of such damage.

In no event will Shimadzu's liability to you, whether in contract, tort (including
negligence), or otherwise, exceed the amount you paid for the product.

4. Exce ptions: Failures caused by the following are excluded from the warranty, even if they
occur during the warranty period.

1.
2.

10.
11.

Improper product handling

Repairs or modifications performed by parties other than Shimadzu or
Shimadzu designated companies

Product use in combination with hardware or software other than that
designated by Shimadzu

Computer viruses leading to device failures and damage to data and software,
including the product's basic software

Power failures, including power outages and sudden voltage drops, leading to
device failures and damage to data and software, including the product's basic
software

Turning OFF the product without following the proper shutdown procedure
leading to device failures and damage to data and software, including the
product's basic software

Reasons unrelated to the product itself

Product use in harsh environments, such as those subject to high temperatures or
humidity levels, corrosive gases, or strong vibrations

Fires, earthquakes, or any other act of nature, contamination by radioactive or
hazardous substances, or any other force majeure event, including wars, riots,
and crimes

Product movement or transportation after installation

Consumable items
Recording media such as CD-ROMs are considered consumable items.

* If there is a document such as a warranty provided with the product, or there is a separate
contract agreed upon that includes warranty conditions, the provisions of those documents
shall apply.
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I Introduction

After-Sales Service and Availability of
Replacement Parts

After-Sales If any problems occur with this product, perform an inspection and take
appropriate corrective action as described in this manual's troubleshooting

Service ,

section.

If the problem persists, or the symptoms are not covered in the

troubleshooting section, contact your Shimadzu representative.
Replacement Replacement parts for this product will be available for a period of seven (7)
Parts Avai Iability years after the product is discontinued. Thereafter, such parts may cease to be

available.
Note, however, that the availability of parts not manufactured by Shimadzu
shall be determined by the relevant manufacturers.
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Software License Agreement

Software License Agreement

PLEASE READ THIS AGREEMENT CAREFULLY BEFORE USING THE SOFTWARE.

SHIMADZU Corporation (“SMZ”) is willing to license the SMZ software provided herein, together with
accompanying documentation (collectively “SOFTWARE”) to you only upon the condition that you accept
all of the terms and condition contained in this License Agreement. By using the SOFTWARE, you agree to
be bound by the terms of this Agreement. If you do not agree to all these terms of this Agreement,
promptly return the unused SOFTWARE to the party (either SMZ or its reseller) from whom you acquired it
to receive a refund of the amount you paid.

1. LICENSE.

2. LIMITATION OF
USE.

3. TITLE AND
OWNERSHIP.

4. UPGRADES.

5. LIMITED
WARRANTY.

6. LIMITATION OF
LIABILITY.

7. TERMINATION.

SMZ grants you a non-exclusive and nontransferable license to use the
SOFTWARE subject to the following terms and conditions.

Except as specifically authorized by SMZ, you may NOT:
. Use the SOFTWARE, or permit the SOFTWARE to be used, on more than one

computer at any one time.

b. Copy the SOFTWARE except one (1) archival copy of the SOFTWARE.

c. Modify, reverse engineer, decompile, disassemble, or create derivative works
based upon the SOFTWARE.

d. Transfer, rent, lease or grant any rights in the SOFTWARE in any form to
anyone else.

This license is not for sale and it may not be assigned or sublicensed to anyone
else. Title and all associated intellectual property rights to the SOFTWARE shall
remain in SMZ and/or its licensor.

You are entitled to receive all official software upgrades for the SOFTWARE that
SMZ will release as deemed necessary by SMZ. An upgrade means certain
supplemental program modules and/or information for bug fixing and/or updates to
the defects and/or failures of the SOFTWARE that are acknowledged or confirmed
by SMZ. An upgrade excludes hardware, network, consulting services, third party
products, operation and general computer system maintenance. All supplemental
program module for upgrades and enhancements furnished to you shall be
deemed to be part of the SOFTWARE and subject to the terms and conditions set
forth in this Agreement.

SMZ warrants that for a period of one (1) year from the date of purchase, as
evidenced by a copy of the receipt, the media on which SOFTWARE is furnished
will be free of defects in materials and workmanship under normal use.

Except for the foregoing, SOFTWARE is provided AS IS. Your exclusive remedy
and the entire liability of SMZ and its suppliers under this limited warranty will be,
at SMZ'’s option, repair, replacement, or refund of the Software if reported (or,
upon request, returned) to the party supplying the SOFTWARE to you. In no event
does SMZ warrant that the Software is error free or that you will be able to operate
the SOFTWARE without problems or interruptions.

EXCEPT AS SPECIFIED IN THIS WARRANTY, ALL EXPRESS OR IMPLIED
CONDITIONS, REPRESENTATIONS, AND WARRANTIES INCLUDING,
WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, ARISING
FROM A COURSE OF DEALING, USAGE, OR TRADE PRACTICE, ARE
HEREBY EXCLUDED TO THE EXTENT ALLOWED BY APPLICABLE LAW.

IN NO EVENT WILL SMZ BE LIABLE FOR ANY LOST REVENUE, PROFIT OR
DATA, OR FOR SPECIAL, INDIRECT, CONSEQUENTIAL, INCIDENTAL OR
PUNITIVE DAMAGES, HOWEVER CAUSED REGARDLESS OF THE THEORY
OF LIABILITY, ARISING OUT OF OR RELATED TO THE USE OF OR INABILITY
TO USE SOFTWARE, EVEN IF SMZ HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE. IN NO EVENT WILL SMZ'S LIABILITY TO
YOU, WHETHER IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR
OTHERWISE, EXCEED THE AMOUNT YOU PAID FOR SOFTWARE.

This License is effective until terminated. You may terminate this License at any
time by destroying all copies of SOFTWARE including any documentation. This
License will terminate immediately without notice from SMZ if you fail to comply
with any provision of this License. Upon termination, you must destroy all copies of
SOFTWARE.
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I Introduction

a. This Agreement is the entire agreement. If any provision of this agreement is
8. GENERAL held invalid, the remainder of this agreement shall continue in full force and

effect.

b. This Agreement shall be construed and governed in accordance with the laws
of Japan, excluding its conflict of law rules.

c. The exclusive jurisdiction for any disputes arising out of or in connection with
this Agreement shall be Kyoto District Court of Japan.

d. The invalidity or unenforceability of any provision of this Agreement shall not
affect the validity or enforceability of any other provision.
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Notice

Notice

B Latest information

Latest information for LabSolutions IR software is described in "ReadmeE.htm" in both of Installation Disk.
Please refer to both of them before using IRsolution software.

B Operating system

LabSolutions IR software only runs on Windows 7 Professional 32-bit and 64-bit.

B Screensaver

If the screensaver activates during continuous measurements, Time course measurement, mapping
measurement, or other types of measurements, the software may stopped operating. Turn off the screensaver
function in your corresponding version of Windows.

B Resident programs running on the LabSolutions IR PC (such as anti-virus software)

LabSolutions IR starts up, runs and exits very slowly when resident programs such anti-virus software are
running on the LabSolutions IR PC. Please exit any such programs before using the LabSolutions IR software.

B Windows 7 Aero function

The following problems may occur when the Windows 7 Aero function is enabled. While these problems do
not affect the operation of LabSolutions IR, the Aero function should be disabled to avoid display issues.

o The trail of mouse movement may become white on graphs.
o Parts of 3D/4D data on graphs may not be displayed correctly and axis labels may not be displayed.

o If the mouse is moved too quickly when performing operations such as magnification, the drawn position
may be shifted.

The following problem may occur when the Windows 7 Aero function is disabled, however, it does not affect
the operation of LabSolutions IR.

o The blue, yellow, and red icons on the status display in the measurement program may flicker.

M 3D data

Be aware that processing of 3D data may take time depending on the display card used in the LabSolutions
PC.

B Characters to be input

Unicode characters cannot be used on LabSolutions IR. Please never use Unicode characters.

B Numerical values

Please input numbers by the normal-width figure on this program.

LabSolutions IR Basic Operation Manual ix



I Introduction

B Floppy disks

LabSolutions IR requires four to five times the disk space of files on the same storage device when loading
and saving. Therefore, if a file is loaded from a floppy disk, the file might be lost due to a shortage of space.

Do not use floppy disks. Files on floppy disk must be copied to the hard disk before loading into LabSolutions
IR.

B Macro program and file saving

When the [Save the dataset after modification immediately] checkbox is selected in the security policy,
overwriting to an existing file is prohibited on normal operation of LabSolutions IR.

A macro program can overwrite to an existing file because they are used for automation.

B Macro program and scan parameters

When a macro program is run that includes changes to scan parameters, the scan parameters are changed and
cannot be returned to their previous values. Even if a user without rights to edit scan parameters runs a macro
program that includes changes to scan parameters, the scan parameters are changed. Memorizing or saving
scan parameters before running macro programs is recommended.

B Importing data from text format

LabSolutions IR can import data converted to ASCII (Simple Text) format in IRsolution and data created X Y
format by spreadsheet software. Note that while this data can be imported into LabSolutions IR, it cannot be
searched or manipulated.

B ATR measurement

Before ATR measurement, we recommend checking how pressure is applied on the prism by performing
monitor measurement. If you perform ATR measurement as a user who is not allowed to perform monitor
measurement, be extremely careful not to damage the prism and sample.
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‘ Chapter 1 Basic Software Operation

This chapter provides an outline of the LabSolutions IR software and explains basic operation.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter
This chapter provides an outline of the LabSolutions IR specifications and software.
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I Chapter 1 Basic Software Operation

1.1 Outline

The LabSolutions IR software is one component of the LabSolutions software series and is used
with the Shimadzu's Fourier Transform Infrared Spectrophotometer series to control the instrument
and perform data analysis.

1.1.1 Specifications

ltem Specifications

Operating system Microsoft Windows 7 Professional 32 bit version/64 bit version
Required hard disk space 300 MB min.

Required memory 4 GB min.

Controllable devices FTIR

e FTIR-8300/8400/8400S/8700/8900
¢ IRTracer-100

¢ IRPrestige-21

o |IRAffinity-1 series

Infrared microscope
¢ AIM-8800

Programs Postrun program

Spectrum program

Quantitation program

Photometric program

Time course program (option)

Mapping program (option)

Manipulation functions Four Arithmetic Operations, Normalize, Zero Baseline Correction, 3 Point
Baseline Correction, Multipoint Baseline Correction, Smoothing, Derivative,
Cut ,Connect, Reduce, Interpolate, Frequency Convert, X Adjust,
Time-Temperature Conversion, Peak Pick, Film Thickness, Data Calculation,
Purity, Deconvolution, FFT, Kubelka Munk, ATR Correction, Kramers Kronig,
Atmosphere Correction, 3D Reprocess, 3D Extract

Manipulation functions Peak split, 3D recalculation, spectrum extraction from 3D data
(option)

Search functions Spectrum search, peak search, text search, combination search
Usable libraries User libraries, Sadtler libraries, STJ libraries, etc.

Quantitative functions Multi-point calibration curve method

CLS quantitative method

PLS quantitative method (option)

Photometrics

Recalculation function for quantitative and photometric results

Printing functions Report template creation
Printing using report templates
Easy printing using the ViewPrint function

GLP/GMP support Tree-structured audit trail function
Recording of operation logs and data logs (history)
Saving by overwriting the same filename is prohibited

Security functions Coordination with LabSolutions security functions
User-group based privilege settings
Macro functions Easy macro function

¢ Collective execution of multiple operations by simply arranging operations in
the order of the procedure

e Execution possible from the desktop

Macro platform (option)
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1.2

Software Edition

Shimadzu offers the following three software versions in the LabSolutions IR series.
This manual uses the file management version of LabSolutions IR to explain operation.

Edition

LabSolutions IR
File management edition

1.2 Software Edition

LabSolutions DB IR LabSolutions CS IR
Database edition Client server edition

Data management
method

Measured data files are
saved and managed in
folders on the PC. The
existence of data files can
be checked using
Windows Explorer.

Measured data files are saved and managed in the
LabSolutions database.

The existence of data files cannot be checked using
Windows Explorer.

Data references

The software references
files on drives or in folders
on the PC.

The software references files in the database.

Transferring
LabSolutions IR data
between PCs

Transfer of files

Loading via import

(Data can be either copied to a local destination using
the data file export function or downloaded from the
database manager.)

LabSolutions database |Unavailable Available Available
(The database resides on a | (The database resides on a
local PC) server)

CLASS-Agent Available (Option) Unavailable

database (The contents of the CLASS-Agent database can be
transferred to the LabSolutions database.)

User administration Available

Rights group Available

administration

Project administration | Unavailable Available

Standalone/network

Either can be used.

Only the standalone
configuration can be used.

Only databases on the
network can be used.
(LabSolutions IR data can
be viewed using the
database manager on a PC
set up for viewing
purposes. Note that
LabSolutions IR must be
installed on the PC used for
viewing.)

Data backup

Performed on a file-by-file
basis using Windows
Explorer.

Performed for each database.

Startup method

LabSolutions IR icon
LabSolutions icon

LabSolutions icon

Easy macro program | Available Cannot use the file loading function.

Validation program Available Only validation through measurement can be used.
Validation of previously measured spectra can be used
after copying the necessary files from the database to a
local folder.

Identification test Available Only identification tests through measurement can be

program used.
Identification tests of previously measured spectra can
be used after copying the necessary files from the
database to a local folder.

Contaminant analysis | Available Can be used after copying files from the database to a

program local folder.

[Easy Scan] program | Available Available

Report viewer Available Can be used after copying the necessary files from the

database to a local folder.
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I Chapter 1 Basic Software Operation

1.3

1.3.1

Startup Method

There are two methods available for starting LabSolutions IR: startup via the LabSolutions IR icon
(file management version only) and startup via the LabSolutions icon.

For details on each startup method, see "2.2 Starting LabSolutions IR".

LabSolutions IR Window Layout
The layout of the window for each measurement program in LabSolutions IR is shown below.
I3" Reference

For details on the window layout of postrun/view, see "Chapter 7 Postrun/View".

Edit Printform

12/3/2012 Light source[F
12/3/2012 Light source[N

012 Laseris 5123
2012 Nt FTIR insg
AM 12/3/2012 Intishzation is

s

L2 [L_?‘ Load Parameters J (B Save Parameters J[@ Instrument vJ @ Heb | [F]switch to View after scanning.

[W]view background [V Menitor autoscale ("] continuous | 1 times Rest tme:

Ellename:  default.ispd (i) Fauto increment  Option

Samnle nama:

Gamrla T

[ Ecamspittsr: KEr

[ Humiity I @
B Lamp: Infrared

I Laser
I SW: Intemal

Data _lnstrumer\t
| Apodzaton
45 —

i — @
Range (an-1)
Min. 400

Max, 4000

Spectrum Measurement Window

As an example, the layout of the spectrum measurement window is described in the table below.

No. Name | Function

@ | Main toolbar The main toolbar common to all LabSolutions IR windows.
Printing, searching, and manipulation can be performed from this
toolbar.

@ |Menu bar These menus are common to all LabSolutions IR windows.

® | Tree view Common to all LabSolutions IR windows.
Displays scan parameters, peak pick tables, and data history saved
together with the currently opened data in a hierarchical view.
Click [+] on each node to expand the hierarchy contained within.

@ |Log Displays and records logs and warnings resulting from LabSolutions
IR operation.

® |Measurement toolbar A toolbar specific to each measurement program.
It contains buttons for performing measurement and controlling the
instrument.

® | Status monitor Displays the state of the FTIR's interferometer.

@ | Scan parameters Set scan parameters in this area.

Data area

Displays measured data.
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1.3.2 Tree View

The tree view structure is shown below.
Display or hide the tree view by clicking [Tree View] on the [View] menu.

[Data file.ispd]

[Original data] (absorbance or transmittance)

[Properties] —|: (Scan parameters)
(History)

Annotation)

(
(Peak pick table)
(
(

Spectrum search results)

Quantitative results)

[Sample interferogram]

[Background interferogram]

[Manipulation —1— [Properties] —— (History)

result 1] — (Annotation)

— (Peak pick table)

—— [Manipulation =T [Properties]
result 1 of 1]

(History)
—— (Annotation)
—— (Peak pick table)

[Manipulation —T— [Properties] — (History)

result 1] — (Annotation)

— (Peak pick table)

Example of Spectrum Data

Measure a sample or open data to display data in the tree view and data area.

At first, data is displayed at the top of the hierarchical structure. When data is processed, new data
is added at the lower levels.

If other data is added, it is displayed at the top of the hierarchical structure. Close the data to remove
the data from the tree view and data area.

For details on the data format of displayed data, see "1.3.4 Data Formats of the LabSolutions IR
Software".

The following operations can be performed on data in the tree view.

Operation ‘ Description
Click [+] or [-] to | Display or hide the contents of the data in the tree view.
the left of data ¢ Click [+] to display data lower in the hierarchy.

¢ Click [-] to hide data lower in the hierarchy.

Double-click Double-click on data to perform processing on it.

The type of processing differs depending on the program or displayed window.
Double-click when the postrun program is running or the view window is shown to display
the corresponding data.

Double-click when the Quantitation program, Photometric program, or chemometrics
window is shown to add the corresponding spectrum to the sample table.
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Operation Description

Right-click

Right-click on data to execute any of the following operations on the command menu,
which are displayed according to the context of the task.
e Clear the data tab display

e Select to display or hide parameters
o Specify a file for manipulation
e Add data to a library

Drag

Drag data to the data area to perform processing on it.

The type of processing differs depending on the program or displayed window.
Double-click when the postrun program is running or the view window is shown to display
the corresponding data.

Drag when the Quantitation program, Photometric program, or chemometrics window is
shown to add the corresponding spectrum to the sample table.

1.3.3 Right-Click Menu

Right-click on the tree view or graph area to display menu commands specific to the current task.
This allows commands to be easily executed without having to select via a menu or the toolbar.

1.3.4 Data Formats of the LabSolutions IR Software

Because LabSolutions IR data files are compatible with GLP/GMP, original data obtained during
measurement and all calculation results obtained using various manipulation functions are saved in

a single file.

Accordingly, a single data file generally stores multiple data.

For this reason, files that contain all of the data are referred to as "containers" and each set of data
within a container is referred to as a "data set". In addition, each data set is appended with auxiliary

information.

e Data sets included in the container for spectrum data

ltem Description

Sample transmittance or This is the data of the sample that is normally used.

absorbance data This data set is used in the analysis of the sample.

Sample interferogram Raw measurement data of the sample obtained from the instrument.

Background interferogram Raw measurement data of the background obtained from the instrument.

All manipulation results Result data obtained from applying various manipulation functions to the
data set. This data is regarded as independent data and added to the
container.

Quantitative results The results of quantitative calculation.

Spectrum search results Spectrum search results (hit list) and spectral subtraction calculation
results.

¢ Data sets included in the container for mapping measurement data and Time course
measurement data

ltem Description

3D/4D data A 3D display of mapping measurement data and Time course
measurement data.

Constructed spectrum Spectrum data of each position vs. time.
Each position contains its own data chart (data set of spectrum data).

TAC/SAC TAC/SAC data calculated from mapping measurement data or Time
course measurement data.
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1.3 Startup Method

e Data sets included in the container for quantitation measurement data and photometric
measurement data

ltem ‘ Description

Standard sample table Table data with information including the sample name and concentration.
Unknown sample table
Sample table

Constructed spectrum Standard sample, unknown sample, and sample spectrum data.
Each position contains its own data chart (data set of spectrum data).

o Auxiliary data appended to each data set

ltem ‘ Description
History History of data set generation and modification
Scan parameters Parameters used during measurement
Annotation A list of comments entered in the spectrum window using the annotation
function
Peak pick table Peak pick table generated using the peak pick function
Point pick table Point pick table generated using the Point pick function

When these data sets are created through measurement or a saved container is loaded into the
software, they are displayed on screen in the tree view so that dependencies between data sets are
apparent.

In the case of spectrum data, although transmittance or absorbance data of a sample is created
during measurement, this data is displayed at the top of the hierarchy in the tree view. Other data
sets and auxiliary data appended directly to the top data set are displayed at lower levels in the
hierarchy.

Auxiliary data is also appended to each data set other than the top data set. When manipulation is
executed, the resulting spectrum is inserted as a new data set directly under the original data set for
which processing was executed.

One of the data sets among these is regarded to represent the entire container file and is used for
display and data analysis by the software. This data set is referred to as the "active data set" and
usually specifies the original transmittance or absorbance data of sample. If any manipulation is
performed on the active data set, the result of such processing then becomes the new active data
set. The software also allows the active data set to be selected manually.
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1.3.5 File Formats of the LabSolutions IR Software

The following file formats can be used with the LabSolutions IR software.
It is possible to set the file formats (filters) for use in [File Preferences] - [File Filters] on the [Tool]

menu.

o Data files
Name
Spectrum file

Extension
ispd

Description

This file contains spectrum data.

In addition to sample spectra, this file contains spectra of manipulation
in progress, background and sample interferograms, scan parameters
and peak pick tables, Point pick tables, and search results.

Area mapping file

i4dd

This file contains area mapping measurement data.

In addition to data for 3D display, this file contains visible images, a
sample spectrum for each position, background and sample
interferograms, and scan parameters.

Execute [3D Manipulation] to replace the metadata in the sample
spectrum with that of the calculation results. Any subsequent
manipulation can only be executed with respect to the latest
calculation results.

Manipulation with respect to each sample spectrum is performed after
the corresponding spectra have been exported.

Line mapping file

i3dd

This file contains line mapping measurement data.

In addition to data for 3D display, this file contains visible images, a
sample spectrum for each position, background and sample
interferograms, and scan parameters.

Execute [3D Manipulation] to replace the metadata in the sample
spectrum with that of the calculation results. Any subsequent
manipulation can only be executed with respect to the latest
calculation results.

Manipulation with respect to each sample spectrum is performed after
the corresponding spectra have been exported.

Time course file

itcd

This file contains Time course measurement data.

In addition to data for 3D display, this file contains a sample spectrum
for each point in time, background and sample interferograms, and
scan parameters.

Execute [3D Manipulation] to replace the metadata in the sample
spectrum with that of the calculation results. Any subsequent
manipulation can only be executed with respect to the latest
calculation results.

Manipulation with respect to each sample spectrum is performed after
the corresponding spectra have been exported.

Rapid scan file

rspc

This file contains rapid scan measurement data.

In addition to data for 3D display, this file contains a sample spectrum
for each point in time, background and sample interferograms, and
scan parameters.

Execute [3D Manipulation] to replace the metadata in the sample
spectrum with that of the calculation results. Any subsequent
manipulation can only be executed with respect to the latest
calculation results.

Manipulation with respect to each sample spectrum is performed after
the corresponding spectra have been exported.

While this file can be loaded, it cannot be output.

2D file

i2dd

This file contains a change of position graph cut from line mapping
measurement data using [Extract] or a change over time graph cut
from Time course measurement data using [Extract].

Calibration curve file

istd

This file contains the calibration curve data used in quantitation
measurement.

It comprises a standard sample table, calibration curve parameters,
and standard sample spectra.
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Name Extension Description
Quantitation file irgt This file contains the quantitative result data from quantitation
measurement.
It comprises a standard sample table, calibration curve parameters,
standard sample spectra, unknown sample table, and unknown
sample spectra.
CLS calibration curve |irqc These files contain the calibration curve data used in CLS and PLS
file quantitation measurement.
PLS calibration curve It comprises a standard sample table, calibration curve parameters,
file and standard sample spectra.
Photometric file ipht This file contains the photometric result data from photometric
measurement.
It comprises a sample table, photometric parameters, and sample
spectra.
JCAMP-DX file dx/cs/jpx | This is a JCAMP-DX format file.
/icm This file can be loaded and saved (exported).
This file format is used when sharing data with software products
developed by other companies.
Only one set of data (one spectrum) can be saved per file.
JCAMP-DX format settings can be configured in [File Preferences] -
[File Filters] - [JCAMP-DX Files] on the [Tool] menu.
ASCII file asc This is an ASCII format file.
This file can be loaded and saved (exported).
It consists of a predetermined header file and a list of vertical axis
value data (such as transmittance or absorbance).
Only one set of data (one spectrum) can be saved per file.
ASCII Simple Text txt This text format file format contains horizontal axis values (such as
(text) file wavenumbers) and the corresponding vertical axis values (such as
transmittance or absorbance) delimited with commas.
This file can be loaded and saved (exported).
It is used when handling data in spreadsheet software.
Only one set of data (one spectrum) can be saved per file.
ASCII UVProbe txt A spectrum file which is saved as Data pritn format on UVProbe can
Spectrum (text) file be imported to LabSolutions IR.
A spectrum file is exported to a text format which can be loaded on
UVProbe.
Only one set of data (one spectrum) can be saved per file.
HYPER-IR file irs This file format was used in the HYPER-IR software.
This file can be loaded and saved (exported).
Only one set of data (one spectrum) can be saved per file.
IRsolution file smf This file contains the data measured using the IRsolution software.
While this type of file can be loaded, smf format files cannot be output.
This file can contain spectra, 3D, 4D, calibration curve, or 2D files.
In addition to sample spectra, this file contains spectra of manipulation
in progress, background and sample interferograms, scan parameters
and peak pick tables, Point pick tables, search results, and calibration
curves.
3D file 3d This is a 3D data file obtained using mapping measurement with the
HYPER-IR software.
While this file can be loaded, it cannot be output.
4D file 4d This is a 4D data file obtained using mapping measurement with the

HYPER-IR software.
While this file can be loaded, it cannot be output.
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e Parameter files

Name Extension Description

Scan parameters iscp This file stores scan parameters.

It is not compatible with the IRsolution software.

Time course scan itcp This file stores Time course scan parameters.

parameter file It contains Time course measurement settings, scan parameters, and
equation settings.

Photometric condition |iphp This condition file is used for photometric measurement.

file It contains photometric parameters, scan parameters, and equation
settings.

Point pick template file |iptm This template file is used for Point pick.

Equation file iequ This file stores equations used in mapping measurement, Time course
measurement, quantitation measurement, and photometric
measurement.

Report template file irtm This is a report template file.

It is not compatible with the IRsolution software.

Search parameter file |isrp This file contains the search parameters used in spectrum search.

It is not compatible with the IRsolution software.

e User libraries

Name Extension Description

User library file ldx This library file comprises five types of identically named files that
idx2 have different file extensions.

sig Regard the five types as a single group.

nam

|+
two-digit
number

e Easy macro program and VB macro program files

Name Extension Description
Easy macro sequence |iscq This is an easy macro program.
file
Macro container file ilcm/lcm | This is a Visual BASIC macro program in container format.
BASIC file bas This is the file format of Visual BASIC macro programs.

e Other
Extension Description
Log log This file contains the history of operations performed using the
software.

The contents of this file can be checked in [Operation Log] - [View] on
the [Tool] menu.
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1.4 Window Operation

1.4 Window Operation

This section explains window operation in LabSolutions IR.

1.4.1 Specifying Data (Making Data Active)

The user must specify the data for processing when multiple data is displayed on screen.
Use the following methods to specify the data for processing.

o Click [Activate Next] on the [Graph] menu.

o Click [Activate Next] on the right-click menu.

¢ Click the data line on the graph.

o Click the legend displayed in the graph area.

1.4.2 Active Pointer

In addition to measured spectra, the LabSolutions IR data file also contains sample interferograms,
background interferograms, and spectra resulting from manipulation.

The user must decide on the data to display first when opening a data file because showing all the
data at once will only cause confusion. The indicator used for the data to be displayed first is called
the active pointer.

Only one active pointer can be set for each data file.

When a data file is opened, the data set with the active pointer is displayed.
The active pointer is automatically set to the following in data files.
Measured spectrum

Resulting spectrum of the last manipulation

Last displayed spectrum
e The spectrum with the active pointer checkmark in tree view

Manipulation, searching, and quantitative calculation use the active data that is set with the active
pointer in calculation. To use data that is not set with the active pointer in calculation, display the
data and then process it manually using each relevant screen.

[dle] 0y

=-/~+ C:\Program Files\LabSolutions'
Q Active Data: Differencel
=-[il Polystyrenel
+"|:: Properties
+ Interferagram
+ Background Interferogra i
1. (1] Differencel .

+ p v Display ar
%’% 5 |~
Save as =

Export -

@Qose _:

Hide -

Hide All —

Peaktable -
—y— —

Active Pointer

LabSolutions IR Basic Operation Manual 11



I Chapter 1 Basic Software Operation

This page is intentionally left blank.

12 LabSolutions IR Basic Operation Manual



‘ Chapter 2 Starting the System

This chapter explains the procedure for starting the system, from turning on power to software
startup, and assumes that the LabSolutions IR software is already installed on the PC for use.

For details on Windows operation, refer to the relevant Windows manual.

2.1 Turning the Power ON
211 ForIRTracer-100

1. Turn ON the activation switch on the IRTracer-100.

Activation Switch

2. Turn ON power to the PC.

A system check is performed and then Windows starts up.
2.1.2 For IRPrestige-21

1 = Turn ON the main switch on the IRPrestige-21.

r_EE"_

— — :

~_~

oo

i itch
E I:__I_ main switc

| IS

2. Turn ON power to the PC.

A system check is performed and then Windows starts up.

LabSolutions IR Basic Operation Manual
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2.1.3 For the IRAffinity-1 Series

1 = Turn ON the activation switch on the IRAffinity-1 series instrument.

| | 08 [ =— activation switch

== ==

2. Turn ON power to the PC.
A system check is performed and then Windows starts up.

@ noTE

Internal initialization of the instrument is performed when the IRAffinity-1 series is turned on.

The instrument performs initialization when the power is turned on if an auto sample changer,
such as the ASC-8000T, is connected to the sample compartment. Be careful not to allow your
fingers to become caught in the instrument during initialization.

The auto sample changer must be initialized by the LabSolutions IR software even if it was
already initialized when the IRAffinity-1 series instrument was turned on.

2.1.4 For the FTIR-8000 Series

1. Turn ON the activation switch on the FTIR-8000 series instrument.

]

|

u [
Power indicator activation switch (ON is indicated by the | mark)

2. Turn ON power to the PC.
A system check is performed and then Windows starts up.
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2.2 Starting LabSolutions IR

Use either of the following methods to start LabSolutions IR.

2.21

2.2 Starting LabSolutions IR

Startup Using the LabSolutions IR Icon (File Management Version

Only)

Use the following startup method when using LabSolutions IR programs, such as the Spectrum

program.

gl

L'abSaolutions

1 = Double-click u

@ NOTE

(LabSolutions IR) on the desktop.

The software can also be started by clicking the [Start] button, navigating to [LabSolutions] - [IR]
under [Programs], and clicking [LabSolutions IR].

2. Enter a user ID and password into the [Login] window and click [OK].

The launcher starts.

Legin .
LabSolutions
User |D: Shimadzu -
Password: Change Password =>
[ ok ][ concel |[ Hep |

[Login] Window
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3. Click the program to start on the [Shortcut] tab.
The program starts.

E sHIMADZU

LabSolutions IR

Shortcut

Measurement Program and Postrun

Application

IRTEST-PC-Instrument 1 - System Administrator

Launcher

2.2.2 Startup Using the LabSolutions Icon

il

Double-click [yl (LabSolutions) to start the software and to reference the security policy,
system settings, user management details, and manual.

The database and client server versions are started using this method.

Each program in LabSolutions IR can be started from the [LabSolutions Main] window.

1. Double-click M (LabSolutions) on the desktop.

LabSolutions
@ NOTE

The software can also be started by clicking the [Start] button, navigating to [LabSolutions]
under [Programs], and clicking [LabSolutions].

2. Enter a user ID and password into the [Login] window and click [OK].

Login
wl
R
. (I8
LabSolutions R'a |
= -
Password: |~ Change Password >>
[ ok J[ Cancel |[ Hep |
[Login] Window
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2.2 Starting LabSolutions IR

The [LabSolutions Main] window is displayed.
Ll LabSolutions Main (System Administrator) o= ==l

File View Process Window Help

@ ?

e e

IS IRTEST-PC-...

=]

[LabSolutions Main] Window

©

Click [Instruments].

4. Double-click [FTIR].

The launcher starts.
Click the desired program on the [Shortcut] tab to start it.

Bl sHIMADZU

LabSolutions IR

Measurement Program and Postrun

B m g

Pos

Application

IRTEST-PC-Instrument 1 - System Administrator

Launcher
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2.2.3 Connecting to the Instrument

1. Check that there is nothing obstructing the infrared beam in the sample compartment.
Remove the sample and any accessories from the sample compartment.

@ noTE

If something obstructs the infrared beam in the sample compartment, such as the sample or an
accessory, the "Power diagnostic" and other tests performed during self diagnostics will fail
(result in NG).

2. Click [Instrument] on the measurement toolbar in LabSolutions IR measurement program, and
select [Initialize].

The software connects to the instrument and measurement becomes possible.

ﬂ NOTE

e Click [Instrument Preferences] - [FTIR Preferences] on the [Tool] menu in LabSolutions IR
and select the [Initialize FTIR on startup] checkbox to automatically connect to the
instrument upon LabSolutions IR startup.

e The following message is displayed when background data from previous sessions is found
on the hard disk. Click [Yes] to discard the previous background data or click [No] to use it in
the subsequent session.

Previous Background Data @
[9] Found background data from previous sessions

SEKGS04002 | <2/10/2011 8:04:48 AM > | A=SgrTriangle | R=4 | 4000-400 |

Remove the marked data ?

Discarding of Background Data from Previous Sessions

o Select the FTIR to be used in the [Instrument Preferences] window, which is displayed by
clicking [Instrument Preferences] - [Instrument Type] on the [Tool] menu.

o Other programs, such as anti-virus software, running on the PC used for LabSolutions IR
may cause the LabSolutions IR software to start up, run, and exit slowly.
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2.3 Correcting Initialization Errors
2.3.1 LabSolutions IR Cannot Communicate with the IRPrestige-21

Cause

The IRPrestige-21 is not
turned ON.

Solution

Turn ON the main switch on the IRPrestige-21.
Execute [Initialize] again in LabSolutions IR.

The interface cable is
disconnected.

Check that the interface cable is connected properly.
Execute [Initialize] again in LabSolutions IR.

[IRPrestige series] is not
selected in the [Instrument
Type] window.

Exit LabSolutions IR and then restart it.

Click [Instrument Preferences] - [Instrument Type] on the [Tool]
menu.

Select the [IRPrestige series] checkbox as the FTIR instrument to use
and click [OK].

Execute [Initialize] again in LabSolutions IR.

or IRTracer-100

2.3.2 LabSolutions IR Cannot Communicate with the IRAffinity-1 Series

Cause Solution

The IRAffinity-1 series
instrument or IRTracer-100 is
not turned ON.

Turn ON the activation switch on the IRAffinity-1 series instrument or
the activation switch on the IRTracer-100.
Execute [Initialize] again in LabSolutions IR.

The interface cable is
disconnected.

Check that the interface cable is connected properly.
Execute [Initialize] again in LabSolutions IR.

[IRAffinity-1 series] or
[IRTracer-100 series] is not
selected in the [Instrument
Type] window.

Exit LabSolutions IR and then restart it.

Click [Instrument Preferences] - [Instrument Type] on the [Tool]
menu.

Select the [IRAffinity-1 series] or [IRTracer-100 series] checkbox as
the FTIR instrument to use and click [OK].

Execute [Initialize] again in LabSolutions IR.

2.3.3 LabSolutions IR Cannot Communicate with the FTIR-8000 Series

Cause Solution

The FTIR-8000 series
instrument is not turned ON.

Turn ON the activation switch on the FTIR-8000 series instrument.
Shut down the PC and then start it up again.
Execute [Initialize] again in LabSolutions IR.

The interface cable is
disconnected.

Check that the interface cable is connected properly.
Turn ON power to the FTIR.

Shut down the PC and then start it up again.
Execute [Initialize] again in LabSolutions IR.

Using a PC with a 64-bit OS
installed.

The FTIR-8000 series cannot be used on a PC with a 64-bit OS
installed. Connect a PC that has a 32-bit OS installed.

[FTIR 8000 series] is not
selected in the [Instrument
Type] window.

Exit LabSolutions IR and then restart it.

Click [Instrument Preferences] - [Instrument Type] on the [Tool]
menu.

Select the [FTIR 8000 series] checkbox as the FTIR instrument to
use and click [OK].

Execute [Initialize] again in LabSolutions IR.
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2.3.4 LabSolutions IR Starts Up, Runs, and Exits Very Slowly

Solution

Programs, such as anti-virus | Other programs, such as anti-virus software, running on the PC used for

software, other than the LabSolutions IR may cause the LabSolutions IR software to start up, run, and
LabSolutions IR software is exit slowly or not at all.
running. Do not start other software when using LabSolutions IR.
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Chapter 3 Launcher

This chapter explains how to operate the launcher.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains the startup method for applications and macro programs using the launcher in
addition to the procedure for registering applications and macro programs to the launcher.

B Operations that can be performed using this function
¢ Start applications and macro programs from the launcher
o Register macro programs and applications to the launcher

@ noTE

Close the [LabSolutions Main] window, launcher, [LabSolutions IR] postrun program, and any

measurement programs when exiting the LabSolutions IR software. Do not turn off the power or press
the reset switch on the PC while Windows is running.
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3.1 Startup

Double-click (LabSolutions IR) on the desktop or click [FTIR] in the [LabSolutions Main]
window to start the launcher.

El sHIMADZU

LabSolutions IR

Measurement Program and Postrun

S

Postrun i um  Guantitation Pt

Application

IRTEST-PC-nstrument 1 - System Administrator

Launcher

The launcher is divided into the following three parts.

Name ‘ Function
[Shortcut] tab Start LabSolutions IR measurement programs, the postrun program, and
applications from this tab.
[Macro] tab Start macro programs.
[Settings] Register applications and macro programs to the launcher.

The launcher can be exited independently of any measurement and postrun windows that were
started using the launcher.

The launcher can also be started when measurement and postrun windows are already open.
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3.2

3.2.1

3.2.2

3.2 [Shortcut] Tab

[Shortcut] Tab

LabSolutions IR measurement programs and the postrun program can be started from this tab.

In addition, frequently used external applications, such as AlIMView, and folders that contain macro
program files can be started by registering them to this tab.

7 N

B sHiMaADZU

LabSolutions IR

Measurement Program and Postrun

O )

Postrun Spectrum  Quantitation Phote

Application

IRTEST-PC-Instrument 1 - System Administrator

[Shortcut] Tab

Measurement Program and Postrun

LabSolutions IR measurement programs and the postrun program can be started from this tab.

However, note that when one measurement program is already open, another measurement
program cannot be started with the exception of the postrun program.

The icons for the optional Time course and Mapping programs cannot be clicked if these programs
are not installed.

Applications

Frequently used external applications that are not included with LabSolutions IR, such as AIMView,
can be started by registering them to this tab.

For details on the registration method, see "3.4.2 Application and Macro Settings".
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3.3 [Macro] Tab

Frequently used macro programs can be started by registering them to this tab.
Registration is performed via [Settings].

r

EsHiMADZU

LabSolutions IR

Macro

ASTM Validation | Validate FTIR based on ASTM E1421 Level Zero
JP Validation | Validate FTIR based on Japanese Phamacopoeia
EP Validation | Validate FTIR based on European Phamacoposia
ChP Validation | Validate FTIR based on Chinese Pharmacopoeia
Report Viewer | Browse Validation reports

Easy Scan | Execute Spectrum scan, Peak pick and Printing c...

Pharma Report | Make an idertification report based on Japanese ...

Food Additives |dentification | Make an identification report of food additive samp...
Contaminant Analysis | Idertify components of contaminant using spectrum

FTIR-PC-Instrument 1 - System Administrator - Default Project

[Macro] Tab
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3.4 Configuration

Register the applications and macro programs to be started from the launcher.

Programs to be started together with the launcher when starting LabSolutions IR can also be
selected.

Click [Settings] in the launcher to display the [Configuration] window.

Configuration @

Launching procedure

#

() Launcher and Window Spectrum window
() Launcher and Macro program

@ Launcher only

Configuration for Application and Macro
Application | Macro

No. Title Filename Up

AlMView C:\Program FilesShim...
WordPad C:\Program Fileg"Wind...

Down

Delete

[ ok [ cance

[Configuration] Window

3.4.1 Startup Settings

Set the programs to be started together with the launcher.

Item Description

[Launcher and Window] Start the selected measurement program or postrun program.
[Launcher and Macro Start the selected macro program.

program]

[Launcher only] Only start the launcher.
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3.4.2 Application and Macro Settings

Register frequently used applications and macro programs to the launcher.

B Registering applications

A maximum of 14 applications can be registered to the launcher. The order of applications can also
be configured.

1 = Click the [Application] tab.

2. Select an empty row and click [Edit].
The [Edit Application] window is displayed.

3 = Click [Browse File] and select the application for registration.
The application icon is set automatically. To change the icon, click [Select] and select another icon.

Edit Application (===l

@ Title

File/Folder C:\Program Files".Shimadzu*All

[ ok || Cancd |

[Edit Application] Window

@ noTE

A folder can be registered by clicking [Browse Folder] instead of [Browse File]. This allows
registration and collective management of programs and files of the same type that are stored
in the same folder.

4. Enter an application title in [Title].

5. Click [OK].

The user is returned to the [Configuration] window.

@ noTE

The order of registered applications can be changed using the [Up] and [Down] buttons.
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B Registering macro programs
A maximum of 50 macro programs can be registered to the launcher. The order of macro programs
can also be configured.

1 = Click the [Macro] tab.

2. Click [Add].
The [Edit Macro] window is displayed.

3. Click [...] and select the easy macro program for registration.

Edit Macro @

Tile

Comment Scan > Smoothing > Print

Fie C:\Program Files'\Lab Soltions \IF\E D

o [ o |

[Edit Macro] Window

4. Enter a title and comment for the macro in the [Title] and [Comment] fields.

5. Click [OK].

The user is returned to the [Configuration] window.

@ noTE

The order of registered macro programs can be changed using the [Up] and [Down] buttons.
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‘ Chapter 4 Spectrum

This chapter explains how to operate the Spectrum program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains typical scan parameters, methods for measuring spectra using polystyrene
film, and how to zoom of spectra during measurement.

B Operations that can be performed using this function
Perform the following using the LabSolutions IR measurement function.
e Background (BKG) scan, sample scan, and monitor scan
e Set scan parameters
e Zoom spectra during measurement

9 NOTE

Atmosphere correction function

Although LabSolutions IR is provided with an atmosphere correction function that eliminates the

effects of carbon dioxide and water vapor from the measured spectrum, this function may not be
effective in the following cases.

o When there is so much water vapor in the atmosphere that the spectrum is saturated
e Or conversely, when there is almost no water vapor due to purging
e When amide absorption occurs

In these cases, turn off atmosphere correction during measurement (on the [Tool] menu) and
proceed with measurement as usual without using the atmosphere correction function for
manipulation.
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4.1 Startup

Click [Spectrum] in the LabSolutions IR launcher to start the Spectrum program.

4.1.1 Spectrum Window Layout

24 Spectrum (RTEST-PC- - System Admini: - Default Project -
Save J Pt ’: i View Search I: Edit Printfomn = v { l::;:TVT
File Edit View Graph 3Dim Tool Windew Help |
lxl \
A <> & [E\ Lozd Parameters ‘E‘Save Parameters J[m\ns{mmem vJ @ Help | []Switch to View after scanning.
D SN [#]view background Monitor autoscale [ continuous | L tmes  Resttime:
efault Project - 2-11 - defaul — — @
) Filename:  default.ispd E At increment  Option
-] defaultl Comment: Sample name: sample [D:
] g —T )| [ ‘
*T E \/v\\ VJ‘/W‘ ﬁ [ 5W: Vaicte
A A
| g §
| il Nl [
a e —
] " f
@ ] o=
4 | Measurement Mode.
] !{/
B [ Apodizaton
7
7 [ o ofSeans
4 2 —
] [ Resolubon @
.
2lxl . Max. 4000
Status 10|
[12:56:43 PM 3/15/2012 SetParameters » |
12:56:43 PM 3/15/2012 Scan requeste H
12:56:44 PM 2/18/2012 Changing Beal 4
[12:57:16 PM 3/18/2012
[12:57:17 PM 3/15/2012 FTIR Measure b -
o o i T B
< - 5 4000 3500 3000 2500 2000 1750 1500 1250 1000 750 SDK:Dm—1
FTIR Measurement ready N 4 UM
Spectrum Window
The spectrum window is divided into the following four parts.
\[o} Name Function
@ | Spectrum measurement This toolbar contains buttons used to perform spectrum
toolbar measurement.
@ | Status monitor Displays the state of the FTIR's interferometer.
@ | Scan parameters Set scan parameters in this area.
@ | Spectrum graph Displays a spectrum during and after measurement.
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4.2 Setting Scan Parameters

4.2 Setting Scan Parameters

Measure a transmittance spectrum using the polystyrene film supplied with the instrument.
The measurement conditions are shown below.

Parameter Setting
Sample Polystyrene film (standard accessory)
Measurement mode Transmittance (%T)
Apodization function Happ-Genzel
No. of scans 20
Resolution 4cm’”
Wavenumber range 400-4000 cm”™

The scan parameter area is used to configure the measurement conditions.

The scan parameter area consists of four tabs that include [Data], [Instrument], [More], and
[Advanced], and clicking on each tab will display its contents (the [Advanced] tab is not displayed
when using the FTIR-8400S).

4.2.1 [Data] Tab

Data Instrument

Measurement Mode

[ YeTransmittance + ]
Apodization

[Happ—Genzel - ]

Mo, of Scans
2’:' L

Resolution
|4.00 -

Range (cm-1)
Min, 400

Max, 4000

[Data] Tab

B [Measurement Mode]

Set whether to display the measured spectrum using [%Transmittance] or [Absorbance].
While either setting can be used in qualitative analysis, absorbance is appropriate for quantitation.

For special purposes, the [Power] used prior to calculation (division) with the background spectrum
and the [Interferogram] used prior to Fourier transformation can also be selected.

Select [% Transmittance] here.
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B [Apodization]
Set the apodization function used to calculate the power spectrum through Fourier transformation of
the interferogram.

The apodization function affects the resolution and the S/N ratio of spectra and a higher resolution
increases noise on the baseline.

The resolution becomes higher and noise increases in the order of [None)/[Box-Car],
[Bessel]/[Happ-Genzel]/[Cos], [Triangle], and [SqrTriangle]. Select [Happ-Genzel] for normal
measurement.

For high resolution measurements, such as gas analysis, [None] or [Box-Car] can be selected as
they provide better resolution. In micro analysis where an improved S/N ratio is required,
[SqrTriangle] can be selected.

Select [Happ-Genzel] here.

H [No. of Scans]
Set the number of scans to perform during measurement.

While a setting of about 10 is appropriate for normal measurement, set a larger value when spectra
with a better S/N ratio are required. The maximum number of scans that can be set differs
depending on the FTIR.

The IRAffinity-1 series, IRPrestige-21, and FTIR-8000 series support up to 4000 scans and the
IRTracer-100 supports up to 512 scans.

Generally, increasing the number of scans by a factor of m improves the S/N ratio by a factor of
V'm (i.e. changing the number of scans from 1 to 4 improves the S/N ratio by twofold).

Set [20] scans here.

H [Resolution]
Set the resolution used in measurement.
When analyzing gas of low concentration, select 0.25 cm™ or 0.5 cm™" for the IRTracer-100, 0.5

cm™" for the IRPrestige-21 and IRAffinity series, or 0.85 cm™" for the FTIR-8400S to accurately
measure minute absorption peaks.

Because the spectra of solids and liquids do not have minute peaks as do those observed with
gases, sufficient spectra can be obtained with settings of 4 cm™' or 8 cm™" when measuring solids
and liquids. As a setting of 2 cm™ will yield higher resolution spectra, selecting a resolution higher
than this is not necessary even if spectra of a higher resolution are required. Using unnecessarily
high resolutions will cause long measurement times and reduce the S/N ratio.

Select [4.0] cm™ here.

H [Range]

Enter numerical values for the wavenumber range according to the measurement method and
detector used.

Set values from [400] to [4000] here (minimum: 400 cm™', maximum: 4000 cm™").
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4.2.2 [Instrument] Tab

Data Instrument

Beam

Internal - |

Detector

standard - |

Mirrar Speed
2.8 -

[Instrument] Tab

B [Beam]
The beam direction can be selected when the optional beam switching kit is installed.
Select [Internal] when performing measurement within the sample compartment of the main unit.
Select [External] when directing the beam to an external device, such as an infrared microscope.
Select [Validate] to insert polystyrene film for validation into the optical path.

This is provided for the validation program and the end-user does not need to select this under
normal circumstances.

Select [Internal] here.

H [Detector]
Select the detector to use.
The standard DLATGS detector is set as the detector for [standard].

Select option 1 to 3 when performing measurement using an infrared microscope or optional
detector (such as an MCT detector).

Select [standard] here.

H [Mirror Speed]
Select the speed of the moving mirror.

Normally select [2.8] mm/sec when using the standard DLATGS detector and [5.0] mm/sec when
using an MCT detector, such as an infrared microscope.

When measuring thin films using the transmittance method, measuring samples using the KBr-pellet
method, or measuring liquid samples using liquid cells with high-transmittance windows, such as
KBr or NaCl, an "A/D out of range error" may occur if measurement is performed with a mirror speed
of 2.0 mm/sec and a [Open] aperture. This occurs because the output from the DLATGS detector
becomes too high and exceeds the capacity of the detector's A/D converter. In this case, select
[auto] or a smaller value for [Aperture] on the [More] tab.

On the other hand, when using an accessory that reduces light intensity, such as an ATR or diffuse
reflectance measurement device, while measuring samples with [Aperture] set to [Open] on the
[More] tab, the sensitivity of the detector increases within the capacity of the A/D converter allowing
measurement of higher quality spectra.

Select [2.8] (mm/sec) here.
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4.2.3 [More] Tab

Advanced

Aperture

Monitor
Gain

& )

Mode

[Puwer - ]

[More] Tab

H [Normal]

Set the gain and measurement mode used for spectrum measurement and background (BKG)
measurement.

The default setting for both [Gain] and [Aperture] is [auto]. If [Gain] and [Aperture] are not set to
[auto], change them to [auto].

Because the size of the beam image in the sample compartment becomes larger than the KBr pellet
(13, 5, 4, or 2 mmy¢), liquid cell, sealed cell, and fixed thickness cell (all 10 x 22 mm) when [Aperture]
is set to [auto] (completely open), only part of the beam can be used when employing these
accessories.

In this case, derivative noise may appear on the baseline of the obtained spectrum.

This noise can be reduced by performing background (BKG) measurement and sample
measurement with a smaller aperture (3.0, 2.1, or 1.5).

M [Monitor]
Set the gain and measurement mode used during monitor measurement.
The default setting for [Gain] is [1]. If [Gain] is not set to [1], change it to [1].
Interferogram, power spectrum, transmittance, or absorbance can be selected for the measurement
mode in the same way as for sample measurement. These are used in the adjustment of the mirror
of accessory devices.
If the background (BKG) has been measured in advance, the measured value can be displayed as
transmittance or absorbance.
Transmittance and absorbance are convenient for checking the adhesion between the sample and
prism in ATR measurement.
The measurement mode selected here is only the display method for monitor measurement and
does not need to be the same as the measurement mode for sample measurement.

Select [Power] here.
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4.2.4 [Advanced] Tab

Mare Advanced

[| Data Evaluation
IFG Moise: 1

IFG Similarity: 1

Aperture delay: 0 5

IR Range: MID -

Light source:
Infrared - ]

Standby Mode
Zero filing
@ Mone
w2
) wg

[Advanced] Tab

4.2 Setting Scan Parameters

This tab contains scan parameters specific to the IRPrestige-21, IRTracer-100, and IRAffinity-1

series.

This tab is used to set more advanced parameters, such as hardware settings.

A "data evaluation" mode is also available in addition to the normal measurement methods for the
IRPrestige-21, IRTracer-100, and IRAffinity-1 series. This measurement mode enables higher
accuracy data to be obtained by only using interferograms of better quality than the preset threshold

in calculation.

The measurement range and light source appropriate to the measurement range can be set in

advance.

The most appropriate detector and light source for the set measurement range are selected

automatically.

Leave all parameters in their default settings.
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4.3 Monitoring the Instrument Status (Status Monitor)

The status monitor displays the state of IRPrestige-21, IRTracer-100, IRAffinity-1 series and
FTIR-8000 series instruments and information on any installed accessories.

[ Beamsplitter: KBr
I Humidity

B Lamp: Infrared
[ Laser

B 5W: Intemal

Status Monitor

The status monitor displays the following information.

Item Description

[Beamsplitter] Indicates the type of beam splitter installed.

(IRPrestige-21/ e Green: The beam splitter is installed correctly.

LZ:}?S(;er'1OO/IRAﬁ'mty'1 e Red:  The beam splitter is not correctly inserted all the way in.
Check the state of installation according to the instrument's instruction
manual.

[Laser] Indicates whether the laser is on or off.

e Green: The laser is on and operating normally.

e Red:  The laser is off.

In this case, contact your Shimadzu representative.
[Lamp] Indicates whether the Light source is on or off.
e Green: The Light source is on and operating normally.

e Red: The Light source is off.
In this case, contact your Shimadzu representative.

[Humidity] Indicates the humidity level in the interferometer.
(IRTracer-100/IRAffinity-1 | e Green: Low level of humidity in the interferometer.
series)

e Red:  High level of humidity in the interferometer.
The dehumidifier may have broken down.
Immediately disconnect the power cord and do not use the FTIR.
Remove the top cover and replace the silica gel with a new batch.
Contact your Shimadzu representative.

[SW] Indicates whether the beam switching kit is installed, and if so, its corresponding
settings.
e None: The beam switching kit is not installed.

e Green: The beam switching kit is installed and operating normally.
The beam settings are displayed as follows.
Internal:  The IR beam is directed into the sample compartment and
the standard detector can be used.
External: The IR beam is directed outside and external accessories,
such as a microscope, can be used.
Validate: Polystyrene film is inserted into the optical path of the beam.
This mode is used for automatic validation.
e Red:  The beam switching kit is installed but not working.
In this case, contact your Shimadzu representative.

[ASC] Indicates whether the auto sample changer is installed
e None: The auto sample changer is not installed.

¢ Yellow: The auto sample changer is not initialized.
e Green: The auto sample changer was correctly initialized and is ready for use.

[Accessory] Indicates whether an accessory with an automatic recognition function is installed,
and if so, displays its serial number.
e None: No accessory is installed.
e Green: The accessory is installed and ready for use.
The accessory's serial number is displayed.
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4.4 Measurement

4.4 Measurement

441 Spectrum Measurement Toolbar

[F‘ Lozd Paramsters | El‘ Save Parameters [m Imstrument 'J @ Help ) | Switch to Wiew after scanning.
J

V| view background V| Monitor gutoscale Continuous | 1 times Rest time:

Filename:  default.ispd (.| ¥ Autoincrement  Option

)

Comment: Sample name: Sample ID:

Spectrum Measurement Toolbar

B [Sample name], [Sample ID], [Option], and [Comment]

Information regarding a spectrum, including sample name and measurement method, can be
entered on the spectrum measurement toolbar.

Any entered information is saved together with the corresponding spectrum.

H [Filename]

LabSolutions IR saves all measured spectra to the hard disk as soon as measurements are
complete. This field is used to enter the destination (hard disk and folder) and filename for saving.

Click the [...] to select a destination for saving. The file extension is "*.ispd".

The file is saved to "\LabSolutions\IR\Data" if a hard drive and folder are not selected and only a
filename is specified.

Leave the filename as "default.ispd”.

B [Auto increment]

Select the [Auto increment] checkbox to automatically increment the number added to the end of the
filename when the results of each measurement are saved. For example, if "default.ispd" is entered
for the filename, the filename for the first measured spectrum is set to "default1.ispd" and the
filename for the second measured spectrum is set to "default2.ispd".

The software recognizes if "default1" to "default3" are already in use and automatically skips to
"default4.ispd" in this case. (If "default1" is entered, the filename is set to "default11", "default12",
etc.)

LabSolutions IR prohibits saving by overwriting files. Accordingly, filenames must be entered for
every measurement if [Auto increment] is not checked. (If measurement is started without changing
the filename, a dialog box prompting for the filename to be changed appears.)

Select the [Auto increment] checkbox here.

H [View background]

Select the [View background] checkbox to display the measured background spectrum for
confirmation purposes after background (BKG) scan is complete. The background spectrum is not
displayed when this checkbox is deselected (although not displayed, the spectrum is still used in
calculations during sample measurement). Select this checkbox if necessary.

Select the [View background] checkbox here.

B [Monitor Autoscale]

Select the [Monitor Autoscale] checkbox to automatically scale the vertical axis so that the spectrum
measured in real time during monitor measurement is displayed at its maximum size.

If this checkbox is deselected, the vertical axis range of the first spectrum measured in real time is
used for display.

The display range can be changed during monitor measurement if necessary.
It is convenient to deselect this checkbox when adjusting accessories.
Use the default checkbox setting here.
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B [Switch to View after scanning.]

Select the [Switch to View after scanning.] checkbox to display an obtained spectrum on View
window, after BKG or Sample scan is completed.

B [Rest time]
Displays the rest time to complete the scan.

It is an rough estimated rest time which is calculated from set scan parameters when FTIR works
normally. Therfore, scanning may not be finished as estimated according to condition of instrument
or samples.

4.4.2 Background (BKG) Measurement

Shimadzu's Fourier Transform Infrared Spectrophotometer employs a single beam optical system.
In the single beam optical system, background (BKG) scan is executed first.

1. Click [BKG Scan].

The message "Please prepare sample compartment for background scan.” is displayed.

2. Confirm that no sample is set in the sample holder in the sample compartment and click [OK].

Background (BKG) measurement starts.

The progress of measurement is displayed on the status bar at the lower left corner of the screen and the
background spectrum is displayed while being updated in real-time in the measurement window.
During measurement, all scan parameters and buttons on the spectrum measurement toolbar are
disabled except for the [Stop] button. These items are re-enabled after measurement is complete.

A background spectrum is displayed in the corresponding view window after background (BKG)
measurement is complete.

Lo Jler s
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4.4 Measurement

4.4.3 Sample Measurement

1.
2.
3.

After background (BKG) measurement is complete, set the sample for measurement.
Insert a polystyrene film into the sample holder in the sample compartment.

Click [Measurement] on the main toolbar.
The measurement window is displayed.

Click [Sample Scan] on the spectrum measurement toolbar.

Sample measurement starts.

In the same manner as for background (BKG) measurement, the progress of measurement is displayed
on the status bar at the lower left corner of the screen and the spectrum currently being measured is
displayed while being updated in real-time in the measurement window.

During measurement, all scan parameters and buttons on the spectrum measurement toolbar are
disabled except for the [Stop] button. These items are re-enabled after measurement is complete.

2] Spectrum (IRTEST-PC-InstrumentL - System Administrator) - Default Project - [Measurement] ol o=
@
fiew h Edi Printfom
Flle Edit View Graph 30im Tool Window Help
==l
& < > O Save Perameters | | (B instument v | @ Help Switch to View after scanning,
ive Data: none
BKG Scan | Sample Scan |  Monitor
tBkg View background Monitor gutoscale Continuous | 1 times  Resttme: 00:00:24
Q Fiename: | defauit.ispd ... | [/l Auto increment  Option
Comment: Sample name: Sample ID:
defaulti —T
7 [ Humidty
- B Lamp
T [ Leser
=4 WH"\\\ [ sw: itemal
_ | \ ﬂﬂ N‘ U \
7 \’ U ‘ \\l “
] U
- Measurement Mode
7 “4Transmitiance
e Apodization
- Happ-Genzel
] Do, of Scans
] Resolution
: 4
i | Range {cm-1)
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BE] ] |
012 Veasormmert ~ b ]
FTIR Measure ] |
SetParameters ] ' U
] T B e S I A A A S Y A
[ 2 4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
E —— ) cmt
Scanned 2 of 20 NUM

Window Displayed During Sample Measurement

Measurement can be stopped and resumed.
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Click the [Stop] button on the spectrum measurement toolbar to stop measurement.

Stop Scanning

[ Amsh | [ abort

] [ Resume ]

[Stop Scanning] Dialog Box

ltem Description

[Finish]

Stop the measurement and display the

data measured up to that time.

[Abort]

Abort the measurement and discard the data measured up to that time.

[Resume]

Resume the measurement.

4.4.4 Checking the Measured Spectrum

The following operations can be performed on spectra during and after measurement.
e Zooming spectra

e Autoscale

B Zooming spectra

Drag the cursor on the graph window to create a rectangular frame and click on the position to zoom.
The area enclosed by the rectangular frame is zoomed.

B Autoscale

“: E S S W VM\\ A AA Vi /A\/
W sl
Fa
e
S chi)ominjo T

Click [Autoscale] on the right-click menu on the graph window to automatically scale the spectrum.
Autoscale only changes the vertical axis to an appropriate size and does not change the horizontal

axis range.

T Eull view
. Ehutgscale

Right-Click Menu
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4.4 Measurement

4.4.5 Starting Sample Measurement from Monitor Measurement

Sample measurement can be started during monitor scanning.

When measuring with the ATR accessory, the peak intensity of displayed spectrum can be judged
by monitor scanning of the degree of pressure that the prism is pressed into the sample. Sample
measurement can be started after the pressure is adjusted appropriately through monitor
measurement.

1.

Set scan parameters by referring to "4.2 Setting Scan Parameters".
Select [%Transmittance] or [Absorbance] for [Mode] located under [Monitor] on the [More] tab.

Set sample information by referring to "4.4.1 Spectrum Measurement Toolbar".

Measure background by referring to "4.4.2 Background (BKG) Measurement”.

Set the sample and click [Monitor].

Monitor measurement starts and a spectrum is displayed.

An absorbance peak in the spectrum appears as the prism is pressed into the sample using the ATR
accessory.

When the peak is an appropriate intensity, the pressing stops.

Click [Sample Scan].
Spectrum measurement starts directly from monitor measurement.

ctrum (IRTEST-PC tl - System - Default Project - ] oo ==
wing FTIR Energy E
] 17.12
=
| 17.34 S =
/17,34
=TXT
LastBkg.ispd > > <> (&) nstrumert ¥ | @ Help Switch to View after scanning.
(L] Active Data: LastBkg ~ ~ M;/m _J B
[i] LastBkg View background Monitor autoscale Continuous | 1 times Resttime: 00:00:00
@ Elename: | default,ispd Autoincrement  Option
Comment: Sample name; Sample ID:
i [L —I
B R I Humidity
i [ Lemp
o T [ e
2T —M\' V""\\ [ 5w valicats
7 o | foah
]
B Bata
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] : Agodization
i Happ-Genzel
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2l ] Max. | 4000
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Window Displayed During Monitor Measurement
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4.4.6 Standby Mode

The IRTracer and IRAffinity-1series can start sample measurement upon receiving an external
trigger signal, such as a start signal from a thermal analysis instrument or reaction device.

The hardware for receiving external trigger signals is an option.

1. Set scan parameters by referring to "4.2 Setting Scan Parameters".
Select the [Standby Mode] checkbox on the [Advanced] tab.

2 = Set sample information by referring to "4.4.1 Spectrum Measurement Toolbar".
3. Measure background by referring to "4.4.2 Background (BKG) Measurement".

= Click [Sample Scan].
The [Standby] dialog box is displayed.
Sample measurement starts and a spectrum appears when an external trigger signal is received while
the dialog box is displayed.
Click [Stop] to stop standby.

Standby

Waiting untl FTIR starts scanning.

To cancel the Standby mode, dick "Stop™ button

to close this window, and then remove the check
mark on the "Standby Mode® on the "Advanced”™

tab of scan parameter.

Stop

[Standby] Dialog Box

4.5 View

The measured spectrum is displayed in the view window after measurement is complete.

Comparison with other spectra and printing can be performed in the view window. The search
window can also be used from the view window.

For details on view window functions, see "Chapter 7 Postrun/View".
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‘ Chapter 5 Quantitation

This chapter explains how to operate the Quantitation program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains quantitation measurement using the multi-point calibration curve method,
processing subsequent to unknown sample measurement, and the automatic quantitation
measurement function that uses an auto sample changer (ASC).

The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

B Operations that can be performed using this function

Create calibration curves using the multi-point calibration curve method and perform quantitation
measurement of unknown samples, perform calculations and assessment with respect to the
measurement results of unknown samples, and perform automatic quantitation measurement using
an auto sample changer (ASC).

@ noTE

Atmosphere correction function

Although LabSolutions IR is provided with an atmosphere correction function that eliminates the
effects of carbon dioxide and water vapor from the measured spectrum, this function may not be
effective in the following cases.

o When there is so much water vapor in the atmosphere that the spectrum is saturated
¢ Or conversely, when there is almost no water vapor due to purging
e When amide absorption occurs

In these cases, turn off atmosphere correction during measurement (on the [Tool] menu) and
proceed with measurement as usual without using the atmosphere correction function for
manipulation.
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5.1

Quantitation

Of the quantitative methods based on light absorption, the calibration curve method (single or
multi-point) is the most widely used and is not just limited to infrared analysis.

The calibration curve method uses Lambert-Beer's law* to quantify unknown samples by
determining a regression equation (calibration curve) that represents the relationship between
concentration and the peak intensity (peak height or area of the displayed absorbance) of the target
component in the spectrum of a standard sample of known concentration.

In this method, the creation of a calibration curve by measuring several points (1 to 5) on a standard
sample allows quantitative analysis to be performed easily.

However, in creating the calibration curve, only an absorption peak of a target component that is
mostly unaffected by other components (effects including peak overlaying and other traits) is
required. When quantifying multiple components, a calibration curve must be created for each
component by only using a peak from the corresponding component as described above.

The multi linear regression method and PLS method were developed in response to the weaknesses
of the calibration curve method. In these two methods, peaks affected by other components can be
used and several components can be quantified at the same time.

However, a large number of standard samples (about 10 to 100 points) are required according to the
number of target components to be quantified.

* Lambert-Beer's law

When the intensity of incident light is I, and the intensity of transmitted light is 7;, the relationship between I,
and /; can be described as follows:

I=1yx 10%
This is called Lambert-Beer's law.
where,
&: absorbance coefficient
c¢: sample concentration
I: cell pathlength
Transmittance (%T) and absorbance (abs) are defined as follows:

1 .
%I = I—'x 100 =107 x 100

0

1 .
abs = logm[ll j= log,, 10*" = &cl

0

While there is an exponential relationship between transmittance and concentration, ¢, absorbance is
proportional to sample concentration because ¢ and / are constant when the sample and cell pathlength are
known.

For this reason, absorbance (Abs) mode is normally used to perform measurement in quantitative analysis.
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5.2 Startup

Click [Quantitation] in the LabSolutions IR launcher to start the Quantitation program.

5.2.1 Quantitation Window Layout

5.2 Startup

File Edit View Graph 3Dim Tool Window Help
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Quantitation Window

The quantitation measurement window is divided into the following five parts.

[\[o}

O]

Name

Quantitation measurement
toolbar

Function

This toolbar contains buttons used to perform quantitation

measurement.

@

Standard sample table

Load standard sample spectra, enter concentrations, and create

calibration curves.

®

Settings area

Set scan parameters and quantitative scan parameters for creating
calibration curves. This area also displays calibration curve equations

and correlation coefficients.

Unknown sample table

Measure, load, and quantify spectra of unknown samples.

Calculations and pass/fail assessment with respect to the quantitative

calculation results can be performed.

Graph area

Displays measured spectra.
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5.3
5.3.1

5.3.2

Creating a Calibration Curve

Creating/Loading a Calibration Curve
Click [New] on the [File] menu to create a new calibration curve when a previously created
calibration curve file is displayed.

Click [Load Calibration Curve] on the quantitation measurement toolbar to load a previously created
calibration curve.

[E‘ Load Calibration Curve E‘ Save Calibration Curve f‘@ Calbration J [@ Instrument "J @ Help J

Filename:

QuantDemo.irgt E]
Comment: 4-NITROPHENOL

v
Stop

Quantitation Measurement Toolbar

Creating a Multi-Point Calibration Curve

Create a multi-point calibration curve (standard sample table) by importing saved standard sample
spectra.

Multi-point calibration curves cannot be created concurrently with quantitation measurement.

Standard sample spectra must be measured and saved in advance using the Spectrum program.
Perform this measurement in absorbance mode.

1. Click [Import] above the standard sample table.
The [Import Spectrum] window is displayed.
2.

Select the standard sample spectrum from the list and click [Import].

The imported spectrum is displayed in the standard sample table.
In this example, import the files "QUANT 1.ispd" through "QUANTS.ispd" located in "\Data\Tutorial"
as the standard sample spectra.

Import Spectrum @
Path: [C:\Program Files\LabSolutions\IR \Data\Tutorial v]
Date

Filename: QUANT Lispd 2/28/2011 [F+

Files of type: [Spedrum file (*.ispd) v] [TJolder [TIsame [Jnewer
Fyoaspa

- -{uls] QUANTL

PVCDOP.ispd o e
QUANT 1.ispd
QuANT2.s0d
QUANT3.ispd il
s g
QUANTS.ispd — =
QUANTG.ispd
QUANT7.ispd
QUANTS.ispd
QUNKNOWM. ispd - T

1.0
Abs
0.5

0.0 : : y . : : : ; 4
2000 1750 1500 1250 1000 750 500
4-NITROPHENOL 200.00 mg 1fem

A-NITROPHEMOL 200.00 mg -
SPECTACLE Tutorial r

[Import Spectrum] Window
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©w

Click [Close] after importing the required standard sample spectra.

4. Enter the known concentrations for the imported spectra into the [Concentration] fields in the
standard sample table.

Enter the following values for each concentration.

Spectrum Concentration ‘

QUANT1.ispd 200 mg

QUANT2.ispd 220 mg

QUANT3.ispd 242 mg

QUANT4.ispd 266.2 mg

QUANTS5.ispd 292.82 mg

QUANTG.ispd 322.1 mg

QUANT7.ispd 354.31 mg

QUANTS8.ispd 400 mg

Calib. Curve File: [ Import... ] [ Edit All

HNa. Ex | Graph| Spectrum name | Concentration Value Date
1 = QUANTS 400 3/18/2012
2 [ QUANTT 354.31 3/18/2012
3 [ QUANTE 322 1 3/18/2012
4 [ QUANTS 252 82 3/18/2012
5 [ QUANT4 266 2 3/18/2012
5 [ QUANT3 242 3/18/2012
7 [ QUANTZ 220 3/18/2012
8 [ QUANTT 200 3/18/2012
1 |l §

Quantitation Window

5. Click the [Calibration Curve] tab in the settings area and then click [Settings].
The [Edit calibration curve] window is displayed.

LabSolutions IR Basic Operation Manual 47



I Chapter 5 Quantitation

6. Set the component name, unit type and order for calibration curve.

Edit calibration curve @
Component: Quantitation method
Unit: mg Type: Peak arca
Name: Areall
Equation:  PeakArea(1555.008, 1605, 142,6C:0N)

Component
|7 Execute MSC first

Calibration parameters
Use range

(@) Multi paint method

Correlation coeffident @) r ©r2

0.000000
0.000000

xecute preprocessings
E te i
() K-factor method

No. Item
1st

0.000000 0.000000

Settings 0.000000 0.000000

[Edit calibration curve] Window

[Component] Enter the component name of the sample.

[Unit] Enter the unit of concentration. Enter "mg" in this example.

[Execute Select this checkbox to create a calibration curve and perform quantitation after
preprocessings] executing certain data preprocessing on all spectra.

Deselect the checkbox in this example.

@ noTE

The quantitative results may take some time to appear after spectrum
measurement completes depending on the type of preprocessing
performed or when a large amount of preprocessing is configured.

[Quantitation Specify information including peak height and area.
method]
[Calibration Select the method for creating calibration curves.
parameters] [K-factor method] can be used when the calibration curve equation is known.
Select [Multi point method] in this example.
[Order] Set the order of the calibration curve to be created.

As Lambert-Beer's law dictates a linear relationship between absorbance and
concentration, normally select first order.
Select [1st] order in this example.

[Origin] Set whether or not the origin is to be used as a quantitation point.
e [Ignore]: Do not use the origin.
¢ [Use as data]: Use the origin as one standard sample.

e [Pass on origin]: Force the calibration curve to pass through the origin.
Normally select [Ignore] when creating multi-point calibration curve. Select [Use
as data] or [Pass on origin] when creating a single-point calibration curve.
Select [Ignore] in this example.

7. Click [Settings] under [Quantitation method].
The [Equation setting] window is displayed.
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8. Set the wavenumber of the peak used in quantitation.

The wavenumber is set as an equation.

AN~

Equation setting

Type of equation | Name of equation Equation
2 —‘ Type of equation: [Peak height w | | Mame of equation:  Peak01
Equation: PeakHeight(729.727,754.794,774.076, BC:ON)
3 Select peak top
Baseline correction
Peakl|z2
Start position: 729.727
4 Peak position: 754.794
End pasition: 774.076
740 730
727.80 1/em 1fem
0.055625 Abs
[Equation setting] Window
Click [Edit].

Select [Peak height] for [Type of equation].
Select the [Select peak top] and [Baseline correction] checkboxes.

Enter the peak top in the [Peak position] field under [Peak1] and enter the wavenumber range
of the baseline in the [Start position] and [End position] fields.

Click the [>>] to select a peak on a spectrum.

Enter "730" for [Start position], "755" for [Peak position], and "774" for [End position] in this example.
Click [Register].

A message appears to confirm the equation update. Click [OK].

The configured wavenumber setting is registered and an asterisk (*) appears in the [Use] field.

Click [OK].

The [Equation setting] window closes and the configured wavenumber is displayed as an equation
under [Quantitation method] in the [Edit calibration curve] window.

Click [OK].
The [Edit calibration curve] window closes and the quantitation method is displayed on the [Calibration
Curve] tab in the settings area.
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10. Click [Calibration] on the quantitation measurement toolbar.
A calibration curve is displayed on the [Calibration Curve] tab in the settings area.
The calibration curve equation and correlation coefficient are displayed right the calibration curve
graph.

2] Quantitation (RTEST-PC-Instrumentl - System Administrater) - Default Project - [Quant] E=N[ECR
————
E
Edit Prntfomn
 File Edit View Graph 3Dim Tool Window Help
=
= $ 7 Quantitation data 4 2 & {V, Load Calibration Curve I [EZ save Calibration Curve | [ Calbration ] {GJ Instrument vJ @ Help J
BKGScan  SampleScan  Montor
@ Filname: =]
Comment:  4-NITROPHENOL
Caibration Curve | san parameters | Equation |
Calib. Curve File: Import... Edit All
— Con. HeighITROPHENOL
Calibration curve equation
No. Ex | Graph| Spectrum name | Concentration Value Date
= Corr. Height = 1.451e-003 * Conc - 1.8018-006, r = 1.
1 [ QUANTE 400.0000 0.580 | 3182012
2 & QUANTT 3542100 0.514 | 31872012
3 : QUANTE 322.1000 0.467 | 31872012 Calibration curve parameters
4 & QUANTS 292 8200 0.425 | 319/2012 -
5 [l QUANTS 266.2000 0.388 | 319/2012 0. Parameters A
B & QUANT3 242.0000 0351 | 2182012 1 Compornent ZNTROPHENOL | 1
7 [0 QUANTZ 220,000 0.319 | 3192012 2 [t mg
8 =] QUANTT 200.0000 0.290 | 3182012 ? 3 MEC OFF
4 4 OFF
5 Quanttation method Peak height
& Name Peak02
7 Equation PeakHeight(730.000
[ Calibration parameters | Muti point method
0. 9 Order st )
[ b
= ; 2 40
mg
e Spectrum |} Manipdlated spectrum || BrG&Monitor spectrum)
t [Linsertine ] [Lamport... | [ earan |
o, | & ‘ Ex ‘Gmpl\‘ Spectrum name ‘ Concentration ‘ Value De
Abs
21X 1
Status
[2:10:36 FM 3/15/2012 Quant. Performe
2:11:33 PM 3/18/2012 Quant: Standan
21132 PM 3/15/2012 Quarnt: Unknow
21152 PM 3/15/2012 Quant: Standan
2:11:52 PM 3/13/2012 Quant: Unknow Dot A
21510 PM 371972012 Guant: Pefome : 3
i Ey| ] 4000 3000 2000 1500 1000 500
o p—rr— v 4-NITROPHENOL 400.00 mg jem
Ready CAP NUM

After a Calibration Curve is Created

11. Click [Save Calibration Curve] on the quantitation measurement toolbar.

The [Save As] dialog box is displayed.
Save the created calibration curve.
Enter "test.istd" for the filename.
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5.4

5.4.1

5.4.2

5.4 Quantifying Unknown Samples

Quantifying Unknown Samples

The following two methods can be used to quantify unknown samples.
¢ Quantitation by loading a previously measured spectrum of the unknown sample

3" Reference

See "5.4.2 Loading the Unknown Sample Spectrum for Quantitation”.

¢ Quantitation concurrent to measurement of the spectrum of the unknown sample

I3" Reference
See "5.4.3 Measuring and Quantifying the Unknown Sample".

Specifying a Quantitative Data Filename
Specify the filename to use for saving the result of the quantitation measurement to be performed in
advance.

Either enter the quantitative data filename in the [Filename] field on the quantitation measurement
toolbar or click [...] and specify the quantitative data filename in the dialog box that appears.

In this example, click [...] and enter "test.irgt" in the "\Data\Tutorial" folder.

Loading the Unknown Sample Spectrum for Quantitation

This quantitation method involves loading a previously measured spectrum of the unknown sample.

In this example, use the "QUNKNOWN.ispd" file located in the "\Data\Tutorial" folder as the
unknown sample.

Unknown sample spectra must be measured and saved in advance using the Spectrum program.
Perform this measurement in absorbance mode.

1 = Click [Import] above the unknown sample table.
The [Import Spectrum] window is displayed.

2. Select the unknown sample spectrum from the list and click [Import].

The quantitative result is displayed in the unknown sample table.
In this example, import the "QUNKNOWN.ispd" file located in the "\Data\Tutorial" folder as the
unknown sample spectrum.
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3. Click [Close] after importing the required unknown sample spectrum.
The quantitative results are displayed in the unknown sample table.

j itation (IRTEST-PC- - System Adminis Default Project - [Quant] @-@E
Edit Printform
File Edit View Graph 3Dim Tool Windew Help |
s—————*
-2 [ Quantitation data P P & [P.‘ Load Calbration Curve | E3 Save Cabration Curve I [ Cabrasion J [LD e v | @ Ho |
=-§4 Quantitation data BKG Scan  Sample Scan Monitor
*z Properties
Standard table =
Sampletable 7 Fem f)
Comment:  4+-NITROPHENOL
Calibration Curve | Scan parameters | Equation
Calib. Curve File: Import... EditAl l; I ‘
Corr. HeigfNTROPHENOL
Calbration curve equation
Wo.| Ex |Graph| Spectrum name | Concentration Value Date
= Carr, Height = 1,451e-003 * Conc - 1,8012-006, 1 = 1,
1 C QUANTS 400.0000 0.580 | 21972012
2 | [ QUANTT 3543100 0E1% 21972012
BN QUANTS 322.1000 0.457 | 21972012 Colbration curve parameters
| QUANTS 292,200 0.425 | 21972012
5 [ QUANTS 266.2000 0.325 [ane2012 o -
5 [ QUANTS 2220000 0251 | 24w/z012 i Compornent SHTROPHENOL | ]
NG QUANTZ 720.0000 0215 | 24w/2012 z _ [umt mg
NG QUANTT 200.0000 0230 | 27972012 ? 3 [wsc OFF
4 < OFF
5 | Quanttation method | Peak height
& [tame Peaklz
7 |Equaton PeakHeignt720.000
& | Caibration parameters | 1uli point method
o B Order st
1 3
- ; Z 3
mg
— spectrum || Manipulated spectrum || Bkcamonitor spectrum|
L [ nsertline | (Comport.. ] [ edean ]
to.| € | Ex [Graph| Spectrum name | Concentration |  Vawe | D QUANTI =+
1] | | | QUHKNOWN | 240.000 | 0345 [ 311872
Abs
BE]
Stetus
[2:11:34 P 3/19/2012 Quant: Unknow ~
2:11:52 PM 2/18/2012 Quant: Standar:
2:11:52 PM 3/18/2012 Quant: Linknows
2:15:10 PM 3/18/2012 Quant: Performe
2:16:12 PM 3/19/2012 Quant: Performe = SR A
ad = 4000 3000 2000 1500 1000 500
E m—— D 4-NITROPHENOL 400.00 mg 1fem
Ready CAP NUM

Quantitation Window

5.4.3 Measuring and Quantifying the Unknown Sample

The method for quantifying the unknown sample spectrum concurrent to measurement is described
below.

1. Click the [Scan parameters] tab in the settings area and then click [Settings].
The [Instrument Parameters] window is displayed.

2 = Set the scan parameters on each tab.
Use the same settings as for normal spectrum measurement.

I3 Reference

See "4.2 Set Scan Parameters".
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5.4 Quantifying Unknown Samples

Instrument Parameters @
Data |Instrument I Mare I Advanced
Measurement Mode
Absorbance -
Apodization
Happ-Genzel -
Mo. of Scans
20 =
Resolution
4,00 -
Range (cm-1)
Min, 400
Max, 4000
[ oK ] I Cancel J I Help

[Instrument Parameters] Window

Click [OK] after settings are complete.

The [Instrument Parameters] window closes and the scan parameters are displayed on the [Scan
parameters] tab in the settings area.

Insert the background sample into the sample compartment and click [BKG Scan] on the
quantitation measurement toolbar.

The real-time spectrum is displayed on the [BKG&Monitor spectrum] tab in the graph area.

Input [Spectrum names] to be scanned.

Insert the unknown sample into the sample compartment and click [Sample Scan] on the
quantitation measurement toolbar.

The real-time spectrum is displayed on the [BKG&Monitor spectrum] tab in the graph area.
When measurement is complete, the spectrum is saved and the quantitative results are displayed in the
unknown sample table.

Measuring and Quantifying the Unknown Sample Using an Auto
Sample Changer

The unknown sample can be scanned and be quantified automatically by using an auto sample
changer (ASC).

The following example demonstrates quantitatively measuring one background sample and 17
unknown samples using the ASC-8000T auto sampler changer for transmission measurement.

1.
2.

Turn OFF power to the FTIR.

Install the ASC on the FTIR and then turn ON power to the FTIR.
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3. Click [Instrument] on the quantitation measurement toolbar and select [Initialize].
FTIR initialization starts.

4. After initialization is complete, click [Instrument] and select [Sampler].
The [Sampler] window is displayed.

5. Configure the auto sample changer.

Sampler
Parameters Control
Selection Position both 3
© off
© asc-B not present
= [ Prewv. ] [ Mext ]
| asca | ascs
Maximum: | 17 200
Pulse No.: | 50 5 = —
L o* Jf=—— | 4
N —
[Sampler] Window

7. Select either [ASC-A] or [ASC-B].
Only [ASC-A] is available for the IR Affinity series.

2. Select the auto sample changer to use at [Accessory].

Select [ASC-8000T] in this example.
[Maximum] and [Pulse No.] are set automatically.

3. Select the [both] checkbox under [Control] and click [Init.].
ASC-8000T initialization is performed.
4. Click [OK].

Close the [Sampler] window.

6. Click the [Scan parameters] tab and select the [Use ASC] checkbox.

If the background sample is contained in the ASC, select the [Run BKG sample] checkbox.

Install the background sample at position B in the ASC. This position is recognized as No. 0 in
LabSolutions IR.

Deselect [Run BKG sample] when only using position B in the ASC to measure an unknown sample.
Position B in the ASC is recognized as No. 0 in LabSolutions IR.

7. Click the [Scan parameters] tab in the settings area and then click [Settings].
The [Instrument Parameters] window is displayed.

8. Set the scan parameters on each tab.

Use the same settings as for normal spectrum measurement.

3" Reference
See "4.2 Set Scan Parameters".
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Instrument Parameters IEI

Data |Instrument I Mare I Advanced

Measurement Mode

Absorbance -

Apodization

Happ-Genzel -

Mo. of Scans
20 =
Resolution
Range (cm-1)

Min, 400

Max, 4000

[ oK H Cancel ]’ Help ]

[Instrument Parameters] Window

9. Click [OK] after settings are complete.

The [Instrument Parameters] window closes and the scan parameters are displayed on the [Scan
parameters] tab in the settings area.

10. Enter the number of samples to be measured into the field to the left of the [Insert Line] button
above the unknown sample table.

Quantitation measurement of 17 samples will be performed in this example, so enter "17" and click

[Insert Line].

Rows 1 to 17 are added to the list.

11. Drag numbers 1 to 17 in the [No.] column to select rows 1 to 17 and then click [Edit All].

The [batch sample information input] window is displayed.
In this example, configure the following settings.

ltem Setting

[ASC]

Select this checkbox.
Enter the number of the sample to be measured first in [First no].
Enter "1" in this example.

[Sample name]
[Sample ID]
[Option]

Select this checkbox.
These comprise the text entered for [Name] suffixed with a number.

[Spectrum name]

Select this checkbox.

This is the filename of the spectrum saved in the quantitation measurement
file.

This name comprises the text entered for [Name] suffixed with a number or
ASC number.

This name can also be created by combining the sample name and sample
ID.
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First no: 1

Run BKG sample is OM: Input 1 to Max.
Run BKG sample is OFF: Input 0 to Max.

Sample name

Mame: First no:
SampleMame + 1

Name repeat: 1 Step: 1

Sample ID

Mame: First no:
SampleID + 1

Name repeat: 1 Step: 1

[F option...(0)

Mame: First no:
Option + 1
Mame repeat: 1 Step: 1

[¥] spectrum name
[Createﬁa\arnebodymthmﬂenamea’ﬁSanﬂelD ]

Mame: SpcData

@ Firstno. 1 Step: 1

() ASC Mo, (Only for ASC)

(o ] [ conl |

[batch sample information input] Window
12. Click [OK] after the settings are complete.
13. Install the background sample and unknown sample in the ASC.

14. Click [Sample Scan] on the quantitation measurement toolbar.

Spectrum measurement of the unknown sample is performed after background (BKG) measurement is
complete.

The real-time spectrum is displayed on the [BKG&Monitor spectrum] tab in the graph area.

Each time a spectrum measurement completes, the spectrum is saved and the quantitative results are
displayed in the unknown sample table.
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5.5 Post-Processing of Quantitative Data

A variety of calculations can be performed based on the determined concentration values.

1 = Click the [Equation] tab in the settings area and then click [Edit].
The [Equation setting] window is displayed.

2. Set an equation.

Calculation using a user-specified equation and pass/fail assessment using acceptance equation can be

performed with respect to concentrations.

Equation setting @
Type of equation Name of eguation Equation 0K
Concentration Cone. - -
Equation Equll Conc.*1000 -
0 0
Type of equation: | pass/Fail | Mame of equation:  PassFaild1
Eguation: Equoil=12 Cancel
Mamed equation
Conc. E] EEEEET =: equal
I=: nat equal
Equil E] E] E] < less than
>: greater than
ES & and
s or
2 E] {1 open bracket
Y J: close bracket
:
S
%+
F S

[Equation setting] Window
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‘ Chapter 6 Photometric

This chapter explains how to operate the Photometric program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains photometric measurement, processing subsequent to sample measurement,
and the automatic photometric measurement function that uses an auto sample changer (ASC).
The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

B Operations that can be performed using this function

Perform photometric measurement of samples, calculations and assessment with respect to

photometric measurement results, and automatic photometric measurement using an auto sample
changer (ASC).

@ noTE

Atmosphere correction function

Although LabSolutions IR is provided with an atmosphere correction function that eliminates the
effects of carbon dioxide and water vapor from the measured spectrum, this function may not be
effective in the following cases.

¢ When there is so much water vapor in the atmosphere that the spectrum is saturated
e Or conversely, when there is almost no water vapor due to purging
e When amide absorption occurs

In these cases, turn off atmosphere correction during measurement (on the [Tool] menu) and
proceed with measurement as usual without using the atmosphere correction function for
manipulation.
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6.1

6.2

Photometric

Photometric measurement involves scanning intensity (such as absorbance and transmittance) as
well as peak height and area at specified positions (wavenumbers and wavelengths) on a spectrum.
A variety of calculations can be performed using the scanned values.

These values can also be used for pass/fail assessment.

Startup

Click [Photometric] in the LabSolutions IR launcher to start the Photometric program.

6.2.1 Photometric Window Layout

T8 Photometric (IRTEST-PC-Instrument1 - System Administrator] - Default Project - [Photometric] == el |

E

Edt Prirtform

File Edit View Graph 3Dim Tool Windew Help |

2= 3
= m % T P | [ renen v| @ o @
‘ @ ‘ Filename:  PhotometricDemo. pht =)
{ s Comment:  FTIR Messurement )
. (( 5can parameters | Preprocessings | Equation | A
Ho.| © Ex |Graph| Spectrumname | Sample name Sample 1D These setings are used far Samle.
1 0| = Quantitation parameters Scan parameters
E i Loty [Fosmoeren |
g O & p————— -
; N 5 Bl
7 R Bl I ?ummer‘ﬂ :m "V:Veasuremem
: o naT i — @
v
No.of ...
@ Resolution 4 om-1 —
E e — —
Spectrum | Manipulsted spectrum | BKGaMonitor spectrum
1 --[QUANTT —]
s ggﬁrﬂé -
« . » QUANTE. —
[2:12:43 PV 2/19/2012 Leseris O days |~
12 Next FTIR inspe . H
2 Intalization is s, ;
12 Photometric: Sa » H
i /20t oomens. &g 0 ‘ i
- 1l= ' 4000 aoo0° " =000 © " s’ om0 | Tsgo
< i r L 4-NITROPHENOL 200.00 mg 1fem )
Ready > - NUM
Photometric Window
The photometric measurement window is divided into the following four parts.
No. Name | Function
@® | Photometric measurement This toolbar contains buttons used to perform photometric
toolbar measurement.
) Settings area Set photometric scan parameters such as scan parameters,
preprocessing, and equations.
® |Sample table Measure sample spectra and load spectra to perform photometric
calculation. Calculations and pass/fail assessment with respect to
photometric calculation results can be performed.
@ | Graph area Displays measured spectra.
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6.3 Setting Photometric Scan Parameters
6.3.1 Creating/Loading Photometric Scan Parameters

Click [New] on the [File] menu to perform a new photometric measurement when previously created

6.3.2

photometric measurement data is displayed.

Load previously created photometric scan parameters by clicking [Load Parameter] on the
photometric measurement toolbar and selecting the desired photometric scan parameters.

<> ‘ <> ‘ <> ‘ [E‘ Load Parameter | EH‘ Save Parameter | E‘) Calculate J [m Instrument 'J @ Help J
\\_:/ Filename:  photometricDemo.ipht ]
Stop Comment:  FTIR Measurement

Photometric Measurement Toolbar

Creating Photometric Scan Parameters

1. Click [Import] above the sample table.
The [Import Spectrum] window is displayed.

2- Select the sample spectrum from the list and click [Import].

The imported spectrum is displayed in the sample table.

In this example, import the "QUANT1.ispd" file located in the "\Data\Tutorial" folder.

Abs
05

0.0

4000 00
4-NITROPHENOL 20000 mg

A-NITROPHENOL 200.00 mg
SPECTACLE Tutorial

Import Spectrum @
Path: IC: \Program Files\LabSalutions\IR \Data\Tutorial v] E
Date
Elename: QUANT Lispd 12 42012 @~
Files of type: lSpech’um file (=.ispd) v] [Clolder [Tsame [ newer
QUANT3.ispd P ) QUANTL
QUANTZ.ispd
QUANT Lispd :
BYCDOR.ispd ﬂ]
PYC.ispd
PURE3.ispd Heip
PUREZ.ispd [
PURE L.ispd 1
PSM.ispd
PS.ispd
PPM.ispd 2 Preview
1.0

[Inport Spectrum] Window
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3. Click [Close] after importing the required sample spectrum.

4. Click the [Equation] tab in the settings area and then click [Edit].
The [Equation setting] window is displayed.

5. Set the wavenumber of the peak to use in photometric measurement.

The wavenumber is set as an equation.

Equation setting

@ﬂ
Type of equalion | MName of equation Equation 6

Cancel

Save

Load

([T}

Delete

I i
2 Type of equation: |Peak height w | | Mame of equation:  Peakdl 5
Egquation: PeakHeight{730,000,755.000, 774.000,BC: ON)
3 —— FIselectpesktop T : i : 3 QUANTT —
U 1 i | | | i
Peakl
4 Start position: 730.000
Peak position: 755.000
End position: 774.000
[Equation setting] Window
Click [Edi].

Select [Peak height] for [Type of equation].

Select the [Select peak top] and [Baseline correction] checkboxes.

AL~

Enter the peak top in the [Peak position] field under [Peak1] and enter the wavenumber range
of the baseline in the [Start position] and [End position] fields.
Click [>>] to select a peak on a spectrum.
Enter "730" for [Start position], "755" for [Peak position], and "774" for [End position] in this example.
5. Click [Register].

The configured wavenumber setting is registered and an asterisk (*) appears in the [Use] field.
6. Click [OK].

The [Equation setting] window closes and the configured wavenumber range is displayed as an equation
on the [Equation] tab.

6. Click [Save Parameter] on the photometric measurement toolbar.

The [Save As] dialog box is displayed.
Save the created photometric scan parameters.
Enter "test.iphp" for the filename.
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6.4 Sample Measurement

Photometric measurement can be performed using the following two methods.
e Photometric calculation by loading a previously measured spectrum of the sample

3" Reference

6.4 Sample Measurement

See "6.4.2 Performing Photometric Calculation by Loading a Sample Spectrum”.

e Photometric calculation concurrent to measurement of the sample spectrum

I3" Reference

See "6.4.3 Measuring the Sample and Performing Photometric Calculation”.

6.4.1 Specifying a Photometric Data Filename

Specify the filename to use for saving the result of the photometric measurement to be performed in
advance.

6.4.2

Enter a filename or click [...] and specify a filename in the dialog box that appears.
In this example, click [...] and specify "test.ipht" in the "\Data\Tutorial" folder.

Performing Photometric Calculation by Loading a Sample
Spectrum

This method involves performing photometric calculation by loading a previously measured
spectrum of the sample.

In this example, use the "QUANT1.ispd" file located in the "\Data\Tutorial" folder as the sample.
Sample spectra must be measured and saved in advance using the Spectrum program.

1.

2.

Click [Import] above the sample table.
The [Import Spectrum] window is displayed.

Select the sample spectrum from the list and click [Import].
The photometric result is displayed in the sample table.
In this example, import the "QUANT1.ispd" file located in the "\Data\Tutorial" folder as the sample

spectrum.

Impert Spectrum

==

Path: [c2\Program Files\ abSolutions\R Data\Tutorial

- @

Filename: QUANT Lispd

Date
12/ 42012 G+

Files of type: | Spectrum file (*.ispd)

- older same newer

QUANT.ispd .
QUANTZispd

QUANT Lispd
PVCDOP.isod

PUC.ispd

PURE3.isnd

PURE2.ispd

PURELispd

PSM.isnd

PS.isod

PPM.isnd -

QUANT1

[ Import

Close
Help

] Erevien

1.0

Abs ]

4000 3000 Y
4-NITROPHENOL 200.00 mg

4-NITROPHENOL 200.00 mg
SPECTACLE Tutorial

o

[Inport Spectrum] Window
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3. Click [Close] after importing the required sample spectrum.

[0 photometn o - System Agminirto - Photometr eloles
[ (I (o I
2 -
3 = B .
Open Save s Edit Printlorn
File Ecit View Graph 3Dim Tool Window Help |
2l
58 Ci\Program Files\LabSoluticn & 9 | (B oo Paameer | E2 save Fammeter | [ cauie J [ petumert v @ |
=55 Photometric dats BKG S s Sean Monitor
3 Properties
Sample table =
& Flename:  C: Program Files'\LabSolutions IR Datz\gefaultipht  [oe]
Comment: | FTIR mesurement
— Scan parameters | Preprocessings | Equation
: ‘ (et
These settings are used for Sample.
No.| © | Ex [Grapn| spectrumname | Peakot | pate | Time
] I | TQuAnTT I [ B A Quantitation parameters Scan parameters
7 Auto save after last
sample < scanned. Measurement
Parameters Vae  *
[use asc .
= Main
Commert  FTIR
[V1Run 8K sample Itensiy..  Absarbance ~
< m »
Spectrum | Maripulated spectrum | BKG&Monitor spectrum|
10— T [QUANTL —T
Abs
[l F—— ’
054 b M-
| :
Status
3:58:20 P 9/21/2012 Laseris 6672 he ~
35820 P 8/21/2012 et FTIR inspe i :
3:58.20 P /21,2012 Inial diagnostic - : A
m 00 -- o I s L R SRR )
- l= v 4000 3000 2000 1500 1000 500
Pl —— v 4-NITROPHENOL 200.00 mg 1jem
Ready

Photometric Window

6.4.3 Measuring the Sample and Performing Photometric Calculation

This method involves performing photometric calculation concurrent to measurement of the sample
spectrum.

1. Click the [Scan parameters] tab in the settings area and then click [Settings].
The [Instrument Parameters] window is displayed.

2 = Set the scan parameters on each tab.
Use the same settings as for normal spectrum measurement.

I3 Reference

See "4.2 Set Scan Parameters".
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6.4 Sample Measurement

Instrument Parameters @
Data |Instrument I Mare I Advanced
Measurement Mode
Absorbance -
Apodization
Happ-Genzel -
Mo. of Scans
20 =
Resolution
4,00 -
Range (cm-1)
Min, 400
Max, 4000
[ oK ] I Cancel J I Help

[Instrument Parameters] Window

Click [OK] after settings are complete.

The [Instrument Parameters] window closes and the scan parameters are displayed on the [Scan
parameters] tab in the settings area.

Insert the background sample into the sample compartment and click [BKG Scan] on the
photometric measurement toolbar.

The real-time spectrum is displayed on the [BKG&Monitor spectrum] tab in the graph area.

Input [Spectrum names] to be scanned.

Insert the sample into the sample compartment and click [Sample Scan] on the photometric
measurement toolbar.

The real-time spectrum is displayed on the [BKG&Monitor spectrum] tab in the graph area.
When measurement is complete, the spectrum is saved and the photometric results are displayed in the
sample table.

Measuring and Performing Photometric Calculation of the Sample
Using an Auto Sample Changer

The sample can be scanned and be calculated photometric calculation automatically by using an
auto sample changer (ASC).

The following example demonstrates measuring one background sample and 17 unknown samples
using the ASC-8000T auto sample changer for transmission measurement.

1.
2.

Turn OFF power to the FTIR.

Install the ASC on the FTIR and then turn ON power to the FTIR.
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3. Click [Instrument] on the photometric measurement toolbar and select [Initialize].
FTIR initialization starts.

4. After initialization is complete, click [Instrument] and select [Sampler].
The [Sampler] window is displayed.

5. Configure the auto sample changer.

Sampler _
Parameters Control
Selection Position both 3
© off
© ascB not present
£ ’ Prew. ] [ Mext ]
| asca [ ascs
Maximurn: | 17 200
Pulse Mo.: | 50 5 N 1
’ 9K ] —Jl 4
N —
[Sampler] Window

7. Select either [ASC-A] or [ASC-B].
Only [ASC-A] is available for the IR Affinity series.

2. Select the auto sample changer to use at [Accessory].

Select [ASC-8000T] in this example.
[Maximum] and [Pulse No.] are set automatically.

3. Select the [both] checkbox under [Control] and click [Init.].
ASC-8000T initialization is performed.
4. Click [OK].

Close the [Sampler] window.

6. Click the [Scan parameters] tab and select the [Use ASC] checkbox.

If the background sample is contained in the ASC, select the [Run BKG sample] checkbox.
Install the background sample at position B in the ASC. This position is recognized as No. 0 in
LabSolutions IR.

Deselect [Run BKG sample] when only using position B in the ASC to measure a sample.
Position B in the ASC is recognized as No. 0 in LabSolutions IR.

7. Click the [Scan parameters] tab in the settings area and then click [Settings].
The [Instrument Parameters] window is displayed.

8. Set the scan parameters on each tab.
Use the same settings as for normal spectrum measurement.

3" Reference
See "4.2 Set Scan Parameters".
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6.4 Sample Measurement

Instrument Parameters IEI

Data |Instrument I Mare I Advanced

Measurement Mode

Absorbance -

Apodization

Happ-Genzel -

Mo. of Scans
20 =
Resolution
Range (cm-1)

Min, 400

Max, 4000

[ oK H Cancel ]’ Help

[Instrument Parameters] Window

9. Click [OK] after settings are complete.
The [Instrument Parameters] window closes and the scan parameters are displayed on the [Scan

parameters] tab.

10. Enter the number of samples to be measured into the field to the left of the [Insert Line] button
above the sample table.

Measurement of 17 samples will be performed in this example, so enter "17" and click [Insert Line].
Rows 1 to 17 are added to the list.

11. Drag numbers 1 to 17 in the [No.] column to select rows 1 to 17 and then click [Edit All].

The [batch sample information input] window is displayed.
In this example, configure the following settings.

Iltem Setting

[ASC]

Select this checkbox.
Enter the number of the sample to be measured first in [First no].
Enter "1" in this example.

[Sample name]
[Sample ID]
[Option]

Select this checkbox.
These comprise the text entered for [Name] suffixed with a number.

[Spectrum name]

Select this checkbox.

This is the filename of the spectrum saved in the photometric measurement
file.

This name comprises the text entered for [Name] suffixed with a number or
ASC number.

This name can also be created by combining the sample name and sample
ID.
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First no: 1

Run BKG sample is OM: Input 1 to Max.
Run BKG sample is OFF: Input 0 to Max.

Sample name

Mame: First no:
SampleMame + 1

Name repeat: 1 Step: 1

Sample ID

Mame: First no:
SampleID + 1

Name repeat: 1 Step: 1

[F option...(0)

Mame: First no:
Option + 1
Mame repeat: 1 Step: 1

[¥] spectrum name
[ Create filename body using Sample name and Sample ID ]

Mame: SpcData

@ Firstno. 1 Step: 1

() ASC Mo, (Only for ASC)

(o ] [ conl |

[batch sample information input] Window
12. Click [OK] after the settings are complete.
13. Install the background sample and sample in the ASC.

14. Click [Sample Scan] on the photometric measurement toolbar.

Spectrum measurement of the sample is performed after background (BKG) measurement is complete.
The real-time spectrum is displayed on the [BKG&Monitor spectrum] tab in the graph area.

Each time a spectrum measurement completes, the spectrum is saved and the photometric results are
displayed in the sample table.
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6.5 Post-Processing of Photometric Data

6.5 Post-Processing of Photometric Data

A variety of calculations can be performed based on the determined concentration values.

1 = Click the [Equation] tab in the settings area and then click [Edit].
The [Equation setting] window is displayed.

2. Set an equation.

Calculation using a user-specified equation and pass/fail assessment using an acceptance equation can
be performed with respect to peak area etc.

Equation setting

|Uﬁ Typedeqﬂionl Name of equation I

Equation

Peak height

* | Pass/Fai

Pealkl
PassFailll

PeakHeight(1553.080,1591.644,1688.056,BC:ON})
Peak01=1

Eguation:

Type of equation: [Pass,rFail

-

Peak01=1

MNamed equation

MName of equation: ~ PassFai0l

Peak01

E3 ez =t equal
1 (=] !=: not equal
ES - <t less than
— =1 greater than
ES EJ > & and
. |+ or
<
& | (: open bracket
2 EJ EJ )i close bracket
o 3
F S
F S
F S
F S

Resister
Cancel

[Equation setting] Window
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‘ Chapter 7 Postrun/View

This chapter explains how to operate the postrun program and the view window of each
measurement program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains the functions for displaying data, overlaying data, magnifying data on screen,
and conversion of data on the vertical axis.

The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

B Operations that can be performed using this function

Postrun program

Display, print, process data, search, and perform chemometric quantitation with respect to 2D
spectra, 3D spectra, 4D spectra, and Time course data.

e Use this program to create and edit libraries.

¢ Run this program in conjunction with other windows for performing measurements, including the
Spectrum program, Time course program, Quantitation program, and Photometric program.

View window
¢ Analyze measured data and spectra in the same measurement window.
¢ Note that view windows cannot be used for chemometrics or to create and edit libraries.
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7.1

Startup

Click [Postrun] in the LabSolutions IR launcher to start the postrun program.

The measurement programs that allow postrun are spectrum measurement, Time course
measurement, and mapping measurement.

This program can run in conjunction with other windows for performing measurements, including the
Spectrum program, Time course program, Quantitation program, and Photometric program.

Click [View] on the main toolbar in each measurement program to show the corresponding view
window.

7.1.1 Postrun Window/View Window Layout
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%T |
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95| b
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_ : = =
7 2 | : |
L N T B T S i i
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Polvstvrene Film iy
- \
Peak Pick Table | Paint Pick Table | Pause Recard
| m ] b — =
N— fo.| Peak | Intensity | oo | Base(H) | Base (L) Area | Corr.Area | Area color | Comment T
Status 1] s06.28 182 52170 8224 1e79.8%4 |  ear.oze Auto L
51120 P 171072013 Log star vmer Syt 2| 102788 81| 10e148| 100870 Auto 3
5:13:05 P 1/10/2013 Manipuiation: Peak 3| 180081 S236| testan|  1seral Auto —_— @
@ o 2228 182858 178210 Aute L
S|187082 B 2282 1811.33 1839.96 Aute
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B Move to Peak Pick screen | ¥
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\ J
| Ready N

Postrun Window

The postrun window and view windows are divided into the following five parts.

[\[o}

O]

INET Y

Main toolbar

Function

The main toolbar common to all LabSolutions IR windows.
Printing, searching, and manipulation can be performed from this
toolbar.

)

Tree view

Common to all LabSolutions IR windows.

Displays scan parameters, peak pick tables, and data history saved
together with the currently opened data in a hierarchical view.

Click [+] on each node to expand the hierarchy contained within.

Log

Displays and records logs and warnings resulting from LabSolutions
IR operation.

Graph window

Displays spectra.

@®

Manipulation result

Displays the peak pick results, point pick results, and pausing records
during Time course program.
Also, peak pick and point pick can be executed from this area.
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7.2
7.2.1

7.2 Functions of the Postrun Window/View Windows

Functions of the Postrun Window/View Windows
Zooming Data

Drag the cursor on the main display graph window to create a rectangular frame and click on the
position to zoom. The area enclosed by the rectangular frame is zoomed.

The zoomed position is also shown in the overview window.

Overview
23 Postrun (System Administrator) - [View] | P
= = [E W[ B i m—tsme—
Open | Save J ‘f,:'::: Edt Library Exit Printform Normalize: v s
Ele Edit View Graph 30im Isol Window Help
alx|
(- C:\Program Files\L 'PSZ ! S
£ [ Active Data: RS2
Ps2 T e S e - " VAN
T T N TR AT
: Ve n
| W M. =
L 45000 " 4000 asoo oo | 2s000 0 20000 0 i7s0 s Gizso o0t 780 EN
- <
1 N P57 —]
. Fa\Wad! \ M [\4 7
i vy b
| VU u | \ ” /
il \ I\\/\/ V[ ‘ \ —
=S » i \ \/ / \ /
BEN v
Status 7
511120 FI 171072073 Log st user Sy b
51305 P 1102012 jon: Paa ] , \ ‘
oo 10 im0 120 1200 150 100 1050 1000 so dn a0 o 7o o e
E T + Polystyrene Film e
Readly |

Displaying a Zoomed Spectrum

Main display
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B Changing the zoomed state
The zoomed state in the overview window can be changed.

e Move the mouse cursor over a l mark around the gray frame, which indicates the zoomed
position, to display an up/down, left/right, or diagonal arrow depending on the location of the mark
on the frame.

Dragging the mouse while this arrow is displayed changes the size of the frame as well as the
zoomed display in the area below the graph display.

¢ Move the mouse cursor inside the gray frame to display crossed arrows.
Dragging the mouse while crossed arrows are displayed moves the position of the frame as well

as the zoomed display in the area below the graph display.

\
A\

/

N\

b . =

Changing the Zoomed State

B Autoscale

Click [Autoscale] on the right-click menu on the graph window to change the vertical range to one
appropriate for the displayed horizontal (wavenumber) range.

¥-fuis Mode 4

Scale [ 1

k) Last view
| T Eull view
7 All Full

e Autoscale
. M

11121

=

ulti Autoscale

1 1l/\ Compression

Graph Preferences

Properties
Autoscale
B Full scale
Click [Full view] on the right-click menu on the graph window to return the magnified data to its
original size.
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7.2.2 View

B Transmittance (%T) and absorbance (Abs) conversion

Click [Y-Axis Mode] - [Transmittance] or [Absorbance] on the right-click menu on the graph window
to convert between transmittance (%T) and absorbance (Abs).

L d d L -
Y- dais Mode » !:'5':-" ttance

| (L] Absorbance
Scale » r

Converting Between Transmittance and Absorbance

W Hiding the overview window

Click [Overview] on the [Window] menu to hide the overview window and enlarge the main display
graph window.

Click [Overview] again to redisplay the overview window.

3 Postrun (System Administrator) - [View] =R EcR~<=]

S r l T 7 Manipution Easy Macro
e FETD [ B T TR e—sie— m—sm—
Open Save J e e J Edit Library Ed Printforn Frp— al A Macros, ¥ | Chemometics

File Edit View Greph 3Dim Tool Window Help ‘

lxd
PS2
-0 C:\Program Files\L i = I
ctive Data: PS2

L) PS2

]

20—

o noiononnnnninnnnlnwnndloon
—
%3
=

2%l

Status
5:11:20 PM 1/10/2013 Log start user: Syst
5:13:05 PM 1/10/2013 Manipulation: Peak.

I 4500 4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
L F—T— ' Polystyrene Film Tfem

Ready I

Hiding the Overview Window
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7.2.3 Viewing Multiple Data

1. Click [Open] on the [File] menu.

2. Select the filename of the data to open in the folder that stores the data and click [Open].

&"@ Open E
Lookin: || Tutoria - @ Frmr
T 2] CLSDemairge i PsMispd
Y ] DECONVOL.ispd {4] PUREL ispd
Recent Places ,@ DEMORUM.itcd ,@ PUREZ.ispd
W] MIXLispd || PUREZ.ispd
. T MBGepd 1l PVC.ispd
o Al MPRTREFL ispd il PVCDOP.ispd
Desktor I MiPRTREFZ.ispd 1] QUANTLispd
v ] MPRTREF3.ispd ] QUANTZ iepd
= 4] MPRTUNKN.ispd ] QUANTZ.ispd
Libraries .@ OlL.ispd .@ QUANT4.ispd
| PEispd ] QUANTS.ispd
&k.‘ % PE_REFLispd .% QUANTS.ispd
12| PLSDemairge 1] QUANTT ispd
W |
Computer 1l ppM.spd ] QUANTE ispd
@ ] PS.spd 4] QUNKNOWN.ispd
: L PR — J
Network
File name: "MIX2ispd" "MIX1ispd" - Open
Flesoftyps: (IR Fies (*ispd:"i2dd;"i3dd:"iddd " itod;"irac) _ «| | Cancel |

[Open] Dialog Box

The file extension of spectra measured using LabSolutions IR is usually ".ispd".
Multiple data can be opened at the same time by using the "Shift" and "Ctrl" keys.

In this example, make sure the folder displayed for [Look in] is "\Data\Tutorial", select multiple data,
such as "MIX1.ispd" and "MIX2.ispd", while holding down the "Shift" or "Ctrl" key, and then click
[Open].

The selected data is displayed in an overlaid state.

The data for display (active data) can be changed by clicking on the tab of each corresponding data.

23 Postrun (System Administrater) - [View] | = Ech

= ] [ | (P Manipution Easy Macro T
) L] v = Peak Pick I~ 'Add Macros ~ ]

Viewprint Edit Library Ed Printiom Nomalize ~ dd Macros [+ | Chemometics

Preview

Open

File Edit Yiew Graph 3Dim Tool Window Help |

.;m [fnaiet | (w2 | () pURE | [kl PURE2 k] PURES ]

£+~ CAProgram Files\L
Active Data: MIXL
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MD2 E
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Opening Multiple Data
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B Displaying and hiding data
The tree view can be used to hide and redisplay data.
This example uses the "MIX2" data to demonstrate these operations.

1. Click on [MIX2] (not [Active Data: MIX2]) located under "\Data\Tutorial\MIX2.ispd" in the tree
view to make it active.

2. Click [Display] on the right-click menu.
The check mark disappears and the data becomes hidden.

Click [Display] again to redisplay the data.
Click [Hide All] on the [Window] menu to hide all data.

== CA\Program Files\LabSolutions' _ ="'

uls| Active Data: MIX1
e 1.0
- [T :
¥ Doy ||
k] Al ¥ Active Pointer r
-fulu] ML 5
= CA\Pro -
(] Ac ave as
|:|.. PU Export
- C:\Pro DataFile Export 1]
ful] Ac] E& Close
Ee-bl] PU Hide
= CA\Pro )
Ac Hide All
[l )
-l PU

T

Displaying and Hiding Data

H Closing data

The tree view can be used to close any currently open data (regardless of whether it is displayed or
hidden).
This example uses the "MIX2" data to demonstrate this operation.

1 = Click on [MIX2] (not [Active Data: MIX2]) located under "\Data\Tutoria\MIX2.ispd" in the tree
view to make it active.

2. Click [Close] on the right-click menu.
The "MIX2.ispd" file and any accompanying data is closed.

Data can also be closed by clicking [Close] on the [File] menu.
Click [Close All] to close all open data.

@ noTE

Clicking [Close] and [Close All] does not delete the data from the hard disk. LabSolutions IR
does not possess any functions that delete data from the hard disk.
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7.2.4 Joining Multiple Data
W Joining all

All data (not hidden) in the main display graph window can be displayed in the same window in an
overlaid state.

1. Click [Join All] on the [Window] menu.

All currently displayed data is shown in an overlaid state.
This operation overlays all the currently displayed data over the active data.

After clicking on the [MIX1] tab to make it active, click [Join All] on the [Window] menu to combine
all the tabs into a single [MIX1] data tab.

Click [Split All] on the [Window] menu to return each data set to its corresponding tab.
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Joining All Data

W Joining arbitrary data
Arbitrary data (not hidden) can be displayed overlaid on one other data set.
The following example demonstrates overlaying the "PURE1" data on the "PUREZ2" data.

1. Click the [PURE1] tab to make it active.

2. While holding down the "Shift" key, drag and drop the [PURE1] tab onto the [PUREZ2] tab.

The "PURE1" data is moved onto the "PURE2" data and these two data sets (PURE1 and PURE2) are
displayed on the [PURE2] tab in an overlaid state. This operation removes the [PURE1] tab.

Use the "Ctrl" key instead of the "Shift" key to overlay the two data sets (PURE1 and PURE2) on the
[PUREZ2] tab without removing the [PURE1] tab.

More than three data sets can be overlaid by repeating the above operation.

Click [Split All] on the [Window] menu to return each data set to its corresponding tab.
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B Changing the display of overlaid data
The display method for overlaid data can be changed via [Style in Tab] and [Split View] on the

[Window] menu.

Display Method [ Function

[Style in Tab] [Overlay] Join and overlay multiple data.
[Tile] Tile the display of multiple data.
[Tile Vertical] | Vertically tile the display of multiple data.
[Tile Horizontally tile the display of multiple data.
Horizontal]
[Split View] [1x2] Split the data tab into several areas and display the spectrum in each
area.
[2 > 1] After selecting a display method via [Split View], drag data from the
[2x2] tree view into each divided area. Join operations can be performed
[2 x 3] and the display mode and range can be configured in each area.
[3 x 2]
[3 x 3]

[Cancel Split]

Return to the overlaid display.

B Zooming overlaid data
The method described in "7.2.1 Zooming Data" can also be used when data is overlaid.

However, since [Autoscale] and [Full view] both change the vertical range of the active data, other
data that is overlaid may run off the edges of the window.

By using [Multi Autoscale], [All Full], and [Every Autoscale], the size of all overlaid data can be
changed without any data running off the edges of the window.

Magnification Method Function

[Fit with Range]

Display all data shown in the same data tab so that the intensity of each data
matches the specified horizontal axis range by multiplying all data with an
appropriate coefficient and adding a constant. This is useful when comparing data
with different sized peaks and misaligned baselines.

[Y-Expand To Fit]

Display all data shown in the same data tab so that the intensity of each data
matches the specified horizontal axis position by multiplying all data with an
appropriate coefficient. This is useful when comparing data with misaligned
baselines.

[Y-Move To Fit]

Display all data shown in the same data tab so that the intensity of each data
matches the specified horizontal axis position by adding an appropriate constant to
all data. This is useful when comparing data with misaligned baselines.

[Full view]

Display the active data using the full scale.

[All Full]

Display all data using the full scale.

[Autoscale]

Automatically adjust the intensity axis so that the entire peak of the active data can
be displayed.

[Multi Autoscale]

Automatically adjust the intensity axis so that the entire peaks of all overlaid data
can be displayed.

[Every Autoscale]

Automatically scale all overlaid data and display the result on a single data tab.

@ noTE

When data is shown in the "Shift" display and if [Autoscale], [Full view], [Multi Autoscale], [All Full],
or [Every Autoscale] is executed, all data may not be displayed inside the graph. In this case, either
adjust the ordinate range or specify an appropriate [Dataset margin] on the [General] tab of the
[Graph Preferences] window, which is displayed by right-clicking on the graph.
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7.3 Using the Manipulation Results Window

This window displays the peak pick results (peak pick table), Point pick results (point pick table), and
pausing records during Time course measurement.

The window also allows peak pick, Point picking, and editing of comments related to pausing
records during Time course measurement.

Switch between displays by clicking [Manipulation Result] on the [View] menu.

7.3.1 Peak Pick Table

The peak pick table displays the results of peak pick. Peak pick can also be performed manually.
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Peak Pick Table

The peak pick table displays the following information.

ltem Description

[No.] Indicates the number of the detected peak.

[Peak] Indicates the position of the detected peak.

[Intensity] Indicates the top position value of the detected peak on the vertical axis.

[Corr. Intensity] Indicates the height of the peak top from the baseline, from which the values
of [Base (H)] and [Base (L)] have been subtracted.

[Base (H)], [Base (L)] Indicates the baseline positions.

[Area] Indicates the area from the zero value on the vertical axis.

[Corr. Area] Indicates the area enclosed between the graph and baseline after subtracting
the values of [Base (H)] and [Base (L)].

[Area color] Change the peak fill color if necessary.
The default setting is [Auto]. [Auto] is the same setting as that in the [2D
Graphic Preferences] window. Double-click on a cell to display the [Peak Area
Color] window.

[Comment] Display a comment on the corresponding peak.
Double-click on a cell, enter a comment, and press the "Enter" key.
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7.3 Using the Manipulation Results Window

Peak marks are displayed for the detected peaks in the graph window.

Details for display are set in the [2D Graph Preferences] window. Right-click on the graph window
and select [Graph Preferences] on the right-click menu. Display the [Style] tab in the [2D Graph
Preferences] window and select the details to display from No., X axis value, Y axis value, and
Comment under [Label].

In addition, peak pick can be performed manually using the following buttons located at the lower left
of the peak pick table.

B [Move to Peak Pick screen]

This button displays the peak pick window. For details on the peak pick window, see "8.2 Peak
Pick".

H [Add Peak]
This button displays the [Add Peak] window that allows peaks to be added to the peak pick table.

Enter an X axis value into the [Add Peak] window to automatically detect any peak tops and bases in
the surrounding area and add them to the peak pick table.

M [Auto Cursor]

Move the cursor that indicates the peak position in the main display graph window to detect the
corresponding peak and add it to the peak pick table.

1. Click Y and select [Auto Cursor] from the list.

A vertical cursor (red line) is displayed in the magnified display graph window.

2. Drag and drop the vertical cursor (red line) to the position for detection.

3. Click when the cursor changes to the shape of a hammer.

Any peak tops and bases in the vicinity of the specified position are detected automatically and added
to the peak pick table.

H [3 Point Cursor]

Move the cursor that indicates the displayed peak position and the two baseline positions in the
magnified display graph window to detect the corresponding peak and add it to the peak pick table.

1. Click Y and select [3 Point Cursor] from the list.

Three vertical cursors (red lines) are displayed.

2. Drag and drop a vertical cursor (red line) to the peak position and each of the baseline
positions.

3. Click when the cursor changes to the shape of a hammer.

The software searches for a peak top at the specified position, calculates the height from the specified
baseline, and adds the located peak to the peak pick table.

H [Delete Peak]
Delete a peak from the peak pick table.
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H [Peak Ratio]
Display peak intensities (ratios) when the selected peak is given an intensity of 1.

1. Select a peak in the peak pick table.

2. Click Y and select [Peak Ratio] from the list.

Peak intensities (ratios) are displayed in the peak pick table.
Click [Peak Ratio] again to clear the intensities.

7.3.2 Point Pick Table

The point pick table displays the results of Point pick. Create a table (point pick table) of X axis
values and their corresponding intensity.
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Point Pick Table

The point pick table displays the following information.

ltem Description

[No.] Indicates the point number.

[X value] Indicates the point's position on the X axis.

[Y value] Indicates the point's position on the Y axis.

[Label] Specify the display direction (up or down) of the point pick mark displayed in
the graph window.

[Comment] Display a comment on the corresponding point.
Double-click on a cell, enter a comment, and press the "Enter" key.

In addition, Point pick can be performed using the following buttons located at the lower left of the
point pick table.
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B [Add Point]
This button displays the [Add Point] window that allows points to be added to the point pick table.

Enter an X axis value into the [Add Point] window to add the value of the corresponding point into
the point pick table.

H [Cursor]

Move the cursor that indicates the point position in the main display graph window to add the
corresponding data to the point pick table.

1. Click Y and select [Cursor] from the list.

A vertical cursor (red line) is displayed in the magnified display graph window.

2. Drag and drop the vertical cursor (red line) to the position for detection.
3. Click when the cursor changes to the shape of a hammer.

H [Delete Point]
Delete a point from the point pick table.

H [Save Point List]
Save the X axis value of the configured point to a point pick template.

H [Apply Point List]
Apply a saved point pick template to the displayed data and perform Point pick automatically.
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‘ Chapter 8 Manipulation

This chapter explains how to perform manipulation.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains the Manipulation function, with examples that include peak pick, baseline
correction, and spectral subtraction.

The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

B Operations that can be performed using this function
Use the following main methods of manipulation with respect to spectra.

o Arithmetic ¢ Reduce e Deconvolution

o Normalize ¢ Interpolate o FFT

e Zero Baseline Correction e Frequency Convert o Kubelka Munk

¢ 3 Point Baseline Correction o X Adjust e ATR Correction

¢ Multipoint Baseline Correction e Time-Temperature Conversion e Advanced ATR Correction
e Smoothing e Peak Pick e Kramers Kronig

¢ Derivative e Film Thickness o Peak Split

e Cut e Data Calculation o Atmosphere Correction

e Connect e Purity

@ noTE

Relationship between Lambert-Beer's law and manipulation

Click [Manipulation Preferences] on the [Tool] menu and select the [Disable Lambert Beer]
checkbox to perform manipulation on transmittance spectra in transmittance mode. Calculations can
be performed on transmittance spectra during manipulation without changing the mode.

Example)
Half of 50 % transmittance is 25 % (0.5 x 0.5 = 0.25) when the [Disable Lambert Beer] checkbox is

selected and is approximately 70 % when the [Disable Lambert Beer] checkbox is deselected
because transmittance is converted to absorbance and multiplied by 0.5.
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8.1 Startup

Click the relevant manipulation button on the main toolbar to perform manipulation.

Click ¥ on the right of each button to display a list of available manipulation. Select the required
command from the list to execute the corresponding manipulation.

The manipulation buttons display the name of the last used manipulation.
Two manipulation buttons are available for use.

Manipulation buttons
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Manipulation Window (Postrun Window)
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8.2

8.2 Peak Pick

Peak Pick

When multiple spectra are displayed, make the spectrum active for peak pick. Once active, select
[Peak Pick] from the list of manipulation buttons to display the peak pick window.

The noise level and threshold can be set for the peaks to be detected in the peak pick window.

Enter values for the peak pick parameters and then click [Calc] to display the peak pick results. The
number of peaks for detection can be adjusted by adjusting the threshold and noise level.

B Peak Pick algorithm
Peaks are detected in the following manner.

e The peak pick algorithm searches for peak tops and bases on each side by checking the rise and
fall of values on the vertical axis.

o Of the peak tops found, peak tops whose transmittance is lower than the threshold value in the
case of transmittance spectra, and peak tops whose absorbance is higher than the threshold
value in the case of absorbance spectra qualify as peak candidates.

e The algorithm calculates the difference between the vertical axis values of the peak tops and
bases on each side and determines that if the smallest of these is larger than the noise level, the
candidate is a peak.

Peak pick parameters
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W Peak pick table
The peak pick table displays the results of peak pick.

8.2.1

Display or hide the peak pick table by clicking [Manipulation Result] on the [View] menu.
Detected peaks can be filled with color on the graph display.

Open the right-click menu on the data, click [Graph Preferences], and select the [Fill peaks]
checkbox on the [Style] tab.

While the default setting is the spectrum line color, the fill color can be specified independently
using [Area color].

A comment describing the peak can be entered.

The comment can be displayed on the spectrum.

Select a row in the peak pick table and click [Peak Ratio] on the right-click menu to calculate the

peak ratio for all other peaks with respect to the selected peak, which is considered to have a
height and area of 1.

Peak ratios can be printed.

Peak Marks

The peak pick results can be displayed on the spectrum.
Displayable results include number, X-axis value (wavenumber/wavelength), Y-axis value
(transmittance/absorbance), and comments.

1. Open the right-click menu on the graph and click [Graph Preferences].

The [2D Graphic Preferences] window is displayed.

2. Click the [Style] tab.

3 = Under [Label], select the checkboxes corresponding to the peak information (number, X-axis

value, Y-axis value, and comment) to be displayed.
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8.3

8.3.1

8.3 Baseline Correction

@ noTE

When data is shown in the "Shift" display and if [Autoscale], [Full view], [Multi Autoscale], [All Full],
or [Every Autoscale] is executed, all data may not be displayed inside the graph. In this case, either
adjust the ordinate range or specify an appropriate [Dataset margin] on the [General] tab of the
[Graph Preferences] window, which is displayed by right-clicking on the graph.

Baseline Correction

If the baseline of a measured spectrum is considerably low or bent due to light scattering in
transmittance measurement or carbon black in ATR measurement, the baseline can be corrected
using baseline correction.

In this example, use the "TOLUENE.ispd" spectrum file located in the "\Data\Tutorial" folder.
1. Open the "TOLUENE.ispd" spectrum file and click the [TOLUENE] tab to make it active.

2. Click [Baseline Correction] in the manipulation button list.
There are three baseline correction methods: [Zero], [3 point], and [Multipoint].

@ NOTE

Relationship between Lambert-Beer's law and manipulation

Click [Manipulation Preferences] on the [Tool] menu and select the [Disable Lambert Beer]
checkbox to perform manipulation on transmittance spectra in transmittance mode.
Calculations can be performed on transmittance spectra during manipulation without
changing the mode.

Zero Baseline Correction

This method of baseline correction is performed so that the minimum value of the spectrum
becomes "abs = 0" (the maximum value is 100%T in the case of transmittance.) without changing
the shape of the spectrum.

1. Click [Zero] under [Method].

Click [Manipulation Preferences] on the [Tool] menu.
The [Manipulation Preferences] window is displayed.

3. Select the [Disable Lambert Beer] checkbox and click [OK].

Click [Calc].
The correction results are displayed.
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¥ Postrun (System Administrator) - [Manipulation]
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Zero Baseline Correction

5. Click [OK].

The screen returns to the view window and the corrected spectrum is displayed on a [Zero Baseline
Correction] tab separate from the original spectrum. [Zero Baseline Correction] is also displayed below
[TOLUENE] in the tree view.

8.3.2 3-Point Baseline Correction

This method of baseline correction is performed by specifying a vertical axis value at three arbitrary
wavenumber positions.

Normally the three vertical axis values should be specified as the maximum wavenumber,
2,000 cm™, and the minimum wavenumber.

1. Click [3 point] under [Method].

Click [Manipulation Preferences] on the [Tool] menu.
The [Manipulation Preferences] window is displayed.

3 = Select the [Disable Lambert Beer] checkbox and click [OK].

Enter a vertical axis value for each point ([Reference position1], [Reference position2], and
[Reference position3]) under [3 Point] and click [Calc].

The correction results are displayed.
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Action

Baseline Correction
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5- Click [OK].

The screen returns to the view window and the corrected spectrum is displayed on a [3 Point Baseline
Correction] tab separate from the original spectrum.

3-Point Baseline Correction
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8.3.3 Multi-Point Baseline Correction
This method of baseline correction is performed by specifying an arbitrary number of vertical axis
values at arbitrary wavenumber positions.
Specify vertical axis values and wavenumber positions using the mouse.

There are two specification modes, [Cursor selection] and [Surfing], and values are entered at the
cursor position on the spectrum in both of these modes.

o [Cursor selection] mode: The correction point is regarded as the cursor position (clicked
position) as well as the wavenumber position and vertical value.

o [Surfing] mode: The correction point is regarded as the point on the spectrum that
corresponds to the clicked wavenumber.

This example uses the [Surfing] mode to demonstrate multi-point baseline correction.
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Multi-Point Baseline Correction
= Click [Multipoint] under [Method].

= Click [Manipulation Preferences] on the [Tool] menu.
The [Manipulation Preferences] window is displayed.

3 = Select the [Disable Lambert Beer] checkbox and click [OK].

= Click [Surfing] under [Multipoint] and then click [Add].
A cursor appears on the spectrum for correction.
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8.4 Spectral Subtraction

5. Click the wavenumber position to be corrected.

A line connecting two "x" marks appears on the spectrum at the position of the clicked wavenumber.
This is the baseline for correction.

6. Once the baseline for correction is set, right-click to complete cursor input.

7- Click [Calc].

The correction results are displayed.

After checking the correction results, click [Add] again to increase the number of correction points or
click [Delete] to remove any unwanted points.

When removing points, select the unwanted correction point from the list of correction points and click
[Delete].

8. Click [OK].

The screen returns to the view window and the corrected spectrum is displayed on a [Multipoint
Baseline Correction] tab separate to the original spectrum.

Spectral Subtraction

In a mixture of several components, the sum of each component's spectrum is the spectrum of the
mixture as long as mixing the components does not cause any changes, such as a chemical
reaction.

Accordingly, by determining the difference between the spectrum of the mixture and spectra of
components contained in the mixture, spectra of the remaining components can be obtained. This
method is called spectral subtraction.

Spectral subtraction is often used in manipulation for the FTIR.

The following example uses the "MIX1.ispd" spectra file (mixture) and "PURE3.ispd" spectrum file (a
component contained in MIX1) located in the "\Data\Tutorial" folder to demonstrate spectral
subtraction (MIX1 - PURE3).

1 = Open the "MIX1.ispd" and "PURE3.ispd" files and click the [MIX1] tab to make it active.

2. Click [Data Calculation] in the manipulation button list.
The data calculation window opens and the "MIX1.ispd" file is displayed.

3. Select [MIX1] in the tree view and click [Send to Source] on the right-click menu.
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4. Select [PURE3] in the tree view and click [Send to Reference] on the right-click menu.
The selected spectra appear overlaid.
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Data Calculation Window

ﬂ NOTE

Relationship between Lambert-Beer's law and manipulation

Click [Manipulation Preferences] on the [Tool] menu and select the [Disable Lambert Beer]
checkbox to perform manipulation on transmittance spectra in transmittance mode.
Calculations can be performed on transmittance spectra during manipulation without
changing the mode.

The following four methods of data calculation can be performed using [Data Calculation].

e Spectral sum (addition of two sets of data) Result = source + reference x factor

e Spectral difference (subtraction of two sets of data) Result = source - reference x factor
e Spectral product (multiplication of two sets of data) Result = source x reference x factor
e Spectral quotient (division of two sets of data) Result = source / (reference x factor)

5. Click [Subtract 2 data] under [Method].
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6. Click [Calc].

The calculation results are displayed.
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Spectral Subtraction Calculation Results

The formula for spectral subtraction is shown below.

(Difference spectrum) = (Mixture) - (Component) x k
k: Factor, 0 <k <1

The factor "k" in the above formula indicates the proportion of the component spectrum that occupies
the mixture spectrum. This factor must be estimated.

A factor of "k" smaller than the actual value leads to insufficient subtraction and the absorption of the
component remains in the difference spectrum obtained as the calculation result. On the contrary, a
factor of "k" larger than the actual value leads to excessive subtraction and the absorption of the

component appears in the opposite direction. The figure above shows the result obtained when "k = 1",

in which the absorption of "PURE3.ispd" is subtracted excessively and appears as a peak in the
opposite direction. The following methods can be used to change the factor value.
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B Changing the factor using the slider

¢ Drag the slider located under [Factor] to the left or right to change the factor value. The
calculation result is simultaneously updated with the new value.

o Click the small point at either end of the slider to gradually change the value specified in [Step].

Using the method stated above, find a factor value for which absorption of "PURE3.ispd" does not
remain in the difference spectrum and does not cause it to appear in the opposite direction.
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Changing the Factor Using the Slider

B Automatic calculation

The factor for which "abs = 0" at the wavenumber position specified using the cursor can be
calculated automatically.

Select the [AutoCalc] checkbox to enable wavenumber input.
Click [>>] to display the cursor on the spectrum shown in the upper portion of the screen.

Specify the absorption wavenumber position where "abs = 0" for "PURE3.ispd" using the cursor and
click [Calc].

If the absorption of another component exists at the position specified using the cursor or if the
baseline of the spectrum to be used in subtraction is bent, a slight error may be generated in
spectral subtraction when using the factor obtained in automatic calculation.

In the result shown below, the factor is slightly too much and therefore the absorption of
"PURE3.ispd" appears in the opposite direction in the range from 1,650 to 1,500 cm™.

In this case, change the specified wavenumber position and click [Calc] again or finely adjust the
factor using the slider after deselecting the [AutoCalc] checkbox.
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1 Manipution
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~ C\Program Files\LabSolutior b WXL —
] PURE3 — Data Calculation
100
Abs
0751 )
050 f K Factar
] )\J‘ \‘ Value:
n 0.50
T =
1 b s i n -
] v | /“‘ 0.01
0 = : :
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500 Refer to the online
4-AMINO-3-NITROTOLUENE 33% 1-0CTEN-3-0L 33% 224 TRIMETHYLHEXANE 33% 1jem Help (Press F1).
TIIXT minys PURES —] Autocals Sse 0
T 3352.12
L AutoCalc
Abs |
5
q i v -
. AR,V )
’ W VW Y
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
“ L ’ MIX1 minus PURE3 1/em
Ready

Lastly, click [OK] to return to the view window where the difference spectrum is displayed on the

[MIX1 - PURE3] tab.

Automatic Calculation
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‘ Chapter 9 Search

This chapter explains how to operate the search function.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains the function for searching libraries for measured spectra, and the function for
creating and editing libraries from measured spectra.

The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

B Operations that can be performed using this function
Use the search function to perform the following.

Search functions

o Perform spectrum search (similarity search), peak search, text search, and combination search
e Search user libraries and commercial libraries

¢ Use the post-search processing function

e Perform spectral subtraction between search target spectrum and spectrum in search results

¢ Recalculate difference spectra

Library editing functions
o Create libraries from spectra
e Edit the contents of created libraries
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9.1 Startup

Display the spectrum to be searched for in the view window of the relevant measurement program or
postrun window and click [Search] on the main toolbar.
Select [Search] to perform a search or [Edit Library] to create or edit a library.

il Add Macros.. hall
fewpri .
itz 2 Edit Printform Peak Pic Add Macros.. - Chemometrics

Main Toolbar

9.2 Search

Click [Search] on the main toolbar to display the search window.

2 Postrun (System Administrator] - [Search] [E=8ESH 5
[P | (R S S —— | e
© — L] () - E‘; ‘Add Macros. ITI L]

Viewprrt

i View Search Ed Prrtfom ™ Rddteaos ¥ | Chemometics

File Edit View Greph 3Dim Teol Window Help |
sl
== CAProgram Files\LabSolutions
Active Data: PS1
f-fu) PSL

General | spectrum | Pesks

Library

[EZA_FoodAdditves2 |8 i
[¥] ATR-Inorganic2
[#]ATR-Organic2

(V] ATR-Polymerz.

[¥]TRs Agrichemicals

[¥]IRs ATR Reagent2 |-

[Z]IRs Pharmaceuticals |

[#]TRs Polymer2

[V]IRs Reagent2

Mininum quality:

0 [

[] Use wavenumber ranges

H

T —— '
———————————-|x|

Ranges...

Status

Parameter fie
1:31:31 PM 12/4/2012 Log start user: Sys

[ toad ][ save
[ Spectum Search ]
- ‘ - [resksearsn )
: 3 : 3 : : 3 3 : 3 : [ Tedsead )
R B B B BN I I VI i RIS U Y
4500 4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
L F—p— b Polystyrene Film 1fem

Readly ~

Search Window

Spectrum search is made possible by qualitative analysis and identification of spectra obtained
through measurement or manipulation. The following four methods can be used for searching.

Function ‘ Description
Spectrum search Search a library based on the spectrum pattern.
Peak search Search a library based on a specified peak.
Text search Search a library based on name and keyword.
Combination search This is a combination of spectrum search and text search.
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9.2.1 Preparation

1. Click the [General] tab.

2. Select the checkbox of the library name to use in the search.
A list of registered libraries is displayed under [Library].
If the desired library is not shown, click [Add] to display the [Select a Database] window and open the
library file for use in searching from the [Library] folder.

General | Spectrum | Peaks |

Library

[¥|ATR-Inorganic2
[V|ATR-Organic2
[V|ATR-Polymer2
[¥|IRs Agrichemicals
[|IRs ATR. Reagent2
[¥]1IRs Pharmaceuticals
[¥]1IRs Polymer2
[V|IRs Reagent2
[¥|T-Inorganic2
[¥|T-Organic2
[V[T-Folymer2

| add || Delete |

[ Select all ] [Deselec;all]

Library Selection

3. Set the maximum number of hits, which determines the top number of spectra to display, and
the minimum score to display.
In this example, set "10" for [Maximum hits] and "250" for [Minimum quality] (score).
Parameters
Maximum hits:
10 =
Mininum guality:
250 =
|:| |ze wavenumber ranges

Ranges...
Parameter Settings

Normally the entire measured wavenumber range is used so deselect the [Use wavenumber ranges]
checkbox.
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9.2.2 Spectrum Search

Spectrum search is the most frequently used method for identification and qualitative analysis of
unknown samples in the analysis of contaminants.

The following example demonstrates spectrum search using the spectrum of polystyrene film
measured in "Chapter 4 Spectrum".

1.
2.
3.
4

Click [Search] on the main toolbar.
The search window is displayed.

Click [Open] on the main toolbar and open the polystyrene film spectrum.
If the spectrum is already in the tree view, use the tree view to open the spectrum.

Click the [Spectrum] tab.

Select the calculation method (algorithm) for searching.

The types of algorithms are listed in the table below.
Normally use [DiffDeriv] or [CorrDeriv].
Select [DiffDeriv] in this example.

Algorithm

Parameter

Algorithm:

[DiFﬁ]eriu b ]
Skip Points:

Algorithm

Description

[DiffDeriv] Calculates the primary differential of each data, performs fitting of the entire
curve, and compares the differential factor at each point.
[CorrDeriv] Calculates the primary differential of each data and evaluates similarity using

the calculated correlation factor.

[Difference 1. Deriv.]

Calculates the primary differential of each data and compares the differential
factor at each point.

This algorithm can minimize baseline effects and the effects of unclear peaks
that span a wide range.

[Difference] Calculates the absolute difference between the sample spectrum and the
reference spectrum.
[SQDifference] Adopts the same concept as the least-squares method. Because the

difference between spectra is squared, large differences are more important
than small differences.

The hit rate declines when a few large differences are present as opposed to
many small differences.

[SQDifference 1.
Deriv.]

Calculates the primary differential of each data and squares the difference in
differential factor at each point.
This algorithm is especially effective when the S/N ratio is very small.

[Euclidean] This algorithm is sensitive to peak shapes. The hit rate declines if the
spectrum baseline is tilted or the baseline has an offset value.
[Person] Establishes a linear relationship between the intensities of the sample

spectrum and reference spectrum. This algorithm has an emphasis on broad
peaks.

102 LabSolutions IR Basic Operation Manual




9.2 Search

5. Select the number of skip points.

The number of skip points indicates the interval between the data points used in search calculation.
Normally, select [1].

6. Specify the wavenumber range if necessary.

1.

Select the [Use wavenumber ranges] checkbox under [Parameters] on the [General] tab and
click [Ranges].

The [Ranges] window is displayed.

Click [New Range].

A cursor is displayed on the spectrum.

Ranges @

X Min X Max Text
S00.000 2000.000

= feofcof~afem|en|dfefrafs

=]

4000 3000 2000 1500 1000 500
Polystyrene cm-1

[Qelete Range] I MNew Range I [ QK ] ’ Cancel

Wavenumber Range Specification

3. Drag the cursor to specify the wavenumber range.

The corresponding values are entered into the table above the spectrum.
The created wavenumber range can be changed on the spectrum.
Values can also be entered manually.

7- Click [Spectrum Search].
The search starts.

The search target spectrum (upper area), hit spectrum (middle area), and hit list (lower area) are
displayed as the search results.

The hit list displays spectra in terms of score in descending order.

While the spectrum at the top of the hit list is displayed as the hit spectrum immediately after
searching, other spectra in the hit list can be displayed by clicking on the corresponding row. Click
rows on the hit list while holding down the "Shift" key or "Ctrl" key to display multiple hit spectra
at the same time.

Click [Join] to display the search target spectrum overlaid with the spectra selected in the hit list.
Click this button again to return to the original display.
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[ Joi [ Difference
on Factor

Mmoo
%T ] 5 ; :
s T e HH R R
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Palystyrene Film 1/em

3000 2500 2000 “2s0 0 o000 0

300
Palystyrene

4000
cm-1

Comment

811 | 54 - IR=s Polymer2 P Polystyrene =
910 | 25 - T-Polymer2 PS Polystyrene(PS) Tr: ion{Microzcope)
857 | 53 - IR=s Polymer2 PS Polystyrene o

855 | 1 - IRs Polymer2 ABS ABS Acrylonitrile-butadiene-styrene

e oo~ f e fon | o fea | maf—

243 | 167 - ATR-Polymer2 D_S&-2 Styrene/Acryonitriie(SA) Copolymer{Acrylonitrile content 30%) DuraSam
243 | 25 - ATR-Pobymer2 D_PS Polystyrene(PS) DuraSampliR-Il

835 | 158 - ATR-Polymer2 D_Ps2 Polystyrene DuraSamplR-I

230 |1 - ATR-Polymer2 D_ABS Acrylonitrile-butadiene-styrene(AB5) DuraSamplR-Il -

Fix search result ] [ Close

[ overwrite to last result [

Search Results

9.2.3 Text Search/Combination Search

The text search function searches spectra based on name (such as a registered chemical
compound name or product name) or keyword. The combination search function combines spectrum
search and text search.

Configure spectrum search settings on the [Spectrum] tab.

Set the conditions for the text search keyword using the [Include all text], [Include any text], and [Not
include text] tables in the [Test Search] window. Each table accepts up to 30 conditions.

1. Click the [General] tab and then click [Text Search].

The [Text Search] window is displayed.
If [Combination Search] is clicked, spectrum search is performed first and then a text search is
performed on those results.

2 = Set the conditions for the text search.

Algorithm
[Include all text]

| Description

Search for spectra that contain all of the keywords registered here.

[Include any text]

Search for spectra that contain any of the keywords registered here.

[Not include text]

Search for spectra that do not contain any of the keywords registered
here.
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Text Search

Indude all text

Search in

Key words

ALL

athy|

ALL

lom | »

ALL

ALL

enf s ||

ALL

6 Al
Indude any text

Search in

Key words

ALL

ALL

lem | »

ALL

ALL

(L S R ST

ALL

(] All
Mot indude text

1

Search in

Key words

ALL

ALL

ALL

e »

ALL

ALL

o || e]w|m]=

Al

[ o

J

’ Cancel ]

[Text Search] Window

1. Select the type of text accompanying the spectrum.
Select [ALL] in this example.

2. Enter the search keyword.
Enter "ethyl" in this example.

3. Click [OK].

The search starts and spectra that contain the text "ethyl" are displayed.

Spectra that contain the specified keyword received a score of 1000 (perfect score) and those that do

not receive a score of 0.
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Comment

ETHYLENE-VINYL ACETATE

1000 | 14 - Rs Polymer2 EVOH EVOH, ETHYLENE VINYLALCOHOL
1000 | 15 - Rs Polymer2 FEP FEP, TETRAFLUOROETHYLENE HEXAFLUOROPROPYLENE
1000 | 19 - Rs Polymer2 LDPE LOW DENSITY POLYETHYLENE

1000 | 20 - Rs Polymer2 LLDPE LOW DENSITY POLYETHYLENE

1000 | 21 - Rs Polymer2 LLDPE1 LOW DENSITY POLYETHYLENE

1000 | 36 - Rs Polymer2 PCTFE POLY (CHLORO-TRIFLUOROETHYLENE)

1000 | 39 - Rs Polymer2 PE-PP POLYETHYLENE-POLYPROPYLENE COPOLYMER

1000 | 21 - Rs Polymer2 PET ,0.0,3, POLY(ETHYLENE TEREPHTHALATE)

1000 | 42 - Rs Polymer2 PETG POLYETHYLENE GLYCOL

1000 | 43 - Rs Polymer2 PETG-20 POLYETHYLENE GLYCOL

1000 | 29 - Rs Polymer2 PMMA PMMA, POLYMETHYLMETHACRYLATE

1000 | 71 - Rs Polymer2 VLDPE LOW DENSITY POLYETHYLENE

1000 | 75 - Rs Polymer2 RGANOX1330 IRGANOX 1330

1000 | 79 - Rs Polymer2 SANOLLSTT0 SANOL LS770

Text Search Results

Comment

Polyethylene

3 20 - IRs Polymer2 LLDPE Low Density Polyethylene

4 21 - IRs Polymer2 LLDPE1 Low Density Polyethylene

5 39 - IRs Polymer2 PE-PP Polyethylene-Polypropylene Copolymer

6 15 - IRs Polymer2 FEP FEP,Tetrafluoroethylene Hexafluoropropylene
i 42 - IRs Polymer2 PETG Polyethylene glycol

] 12 - IRs Polymer2 EvVA Ethylene-vinyl acetate

9 13 - IRs Polymer2 EVA-COX Ethylene-vinyl acetate

10 404 | 79 - IRs Polymer2 SanolLS770 Sanol LS770

11 403 | 43 - IR Pnhemer? PFTG-20 PO FTHY FNF Gl Y0l

Combination Search Results
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9.2.4 Peak Search

The peak search function searches for the search target spectrum based on the concordance of
peak position and number of spectra in the library.

Searches can even be performed without a spectrum file because peak positions can be entered
manually.

The following example demonstrates spectrum search using the spectrum of polystyrene film
measured in "Chapter 4 Spectrum”.

1. Click [Search] on the main toolbar.
The search window is displayed.

= Open the polystyrene film spectrum.
If the spectrum is already in the tree view, use the tree view to open the spectrum.

2
3. Click the [Peaks] tab.
4

= Select the calculation method (algorithm) for peak search.

The types of algorithms are listed in the table below.
Select [Match] in this example.

Parameter
Algorithm:
Match -

Acceptable wavenumber:

Y

10 = cm-1

Peak Search Algorithm

Algorithm Description

[Match] Compares the sample spectrum peaks and reference spectrum peaks and
calculates the number of matching peaks. A higher score (HQI) corresponds
to a better match.

[Forward] Evaluates matches using the ratio of concordance of reference spectrum
peaks with respect to sample spectrum peaks.

If the sample spectrum has 20 peaks and the reference spectrum has 19
matching peaks, the score (HQI) is calculated as: 19/ 20 x 1000 = 950.

[Reverse] Evaluates matches using the ratio of concordance of sample spectrum peaks
with respect to reference spectrum peaks.

If the sample spectrum has 20 peaks and the reference spectrum has 19
matching peaks, this means all the peaks are matched and the score (HQI) is
calculated as: 19/ 19 x 1000 = 1000.

[Forward: Reverse 1:1] | Evaluates matches by combining the results of forward and reverse searching
using a 1:1 ratio.

[Forward: Reverse 1:2] | Evaluates matches by combining the results of forward and reverse searching
using a 1:2 ratio.

5. Set an acceptable range in [Acceptable wavenumber] as peak wavenumbers that are not
aligned may be judged as matches.
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6.

8.

Enter the threshold for detecting peaks used in peak search.

Peak tops whose transmittance is lower than the threshold value in the case of transmittance spectra,
and peak tops whose absorbance is higher than the threshold value in the case of absorbance spectra are
used for Peak searcn.

Intensity

Threshold 0.5

A Allow for peak intensity
from target spectrum

Acceptable intensity:
10 . %

Intensity Parameters

@ noTE

If the baseline of the spectrum is tilted, small peaks on a baseline with high absorbance are
handled the same as large peaks on a baseline with low absorbance, and this may change the
search results. In this case, either adjust the threshold value or limit the wavenumber range.

When performing peak search using a spectrum file, select the [Automatic peak pick] checkbox.
This detects peaks in the search target spectrum and uses the detected peaks in the search.
To perform peak search on a specific peak, deselect this checkbox and either manually enter the peak
wavenumber or click [Cursor] and select the peak on the spectrum.
Searches can be performed without a spectrum file by entering the peak position here.

Target Peaks

Peak Wavenumbers

2500.¢ em-1

[ Load Peak Pick Table ]

[ Delete ][ Clear ]

Cursor

[ automatic peak detection

Peak Information

Click [Peak Search].
The search starts.

e The search target spectrum (upper area), hit spectrum (middle area), and hit list (lower area) are
displayed as the search results.

e The hit list displays spectra in terms of score in descending order. While the spectrum at the top of
the hit list is displayed as the hit spectrum immediately after searching, other spectra in the hit list
can be displayed by clicking on the corresponding row. Click rows on the hit list while holding
down the "Shift" key or "Ctrl" key to display multiple hit spectra at the same time.

o Click [Join] to display the search target spectrum overlaid with the spectra selected in the hit list.
Click this button again to return to the original display.
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9.3 Post-Search Processing
9.3.1 Saving Search Results

A button for saving the search results is displayed at the bottom of the search window after a search
is executed.

Cwverwrite to |ast result Fix SEEFd‘l FESL.IH: | CIGSE

Button for Saving Search Results

Click [Close] if the search results do not need to be saved.

To save the search results together with the spectrum, click [Fix search result] to save the search
results as metadata in the spectrum. Each search result can be saved separately if the [Overwrite to
last result] checkbox is deselected when pressing this button.

Up to 10 search results can be saved together with a spectrum.

—-/— C\Program Files\LabSolutions'

Q Active Data: P51
5l PS1
%13 Properties
+ Interferogram
+ Background Interfercgra

----- E]. Search Resultl(Spectrurr

Spectrum Contents (Search Results)

9 NOTE

When another spectrum is searched continuously, you have to click [Close] to return to a screen
before searching. And then a next spectrum is displayed to apply to search.

Even if you open a spectrum or activate another spectrum by Treeview on Search result screen, it is
not searched.
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9.3.2 Spectral Subtraction Calculation

Click [Difference Factor] to calculate the difference spectrum of the search target spectrum and hit
spectra, and displays the search target spectrum overlaid with a hit spectrum (upper area), a
difference spectrum (middle area), and hit list (lower area).

Adjust the value of [Factor] to change the difference spectrum.

Click [Done] to save the difference spectrum together with the measured spectrum.

Up to 10 difference spectra results can be saved together with a measured spectrum.

= CAProgram Files\LabSolutions’
..[L) Active Data: Subtractionl
Q.. P51

- Properties

[+ Interferogram

[+ Background Interferogra

.. B8, Search Resultl(Spectrum

----- B, Search Result2(Spectrurr

-- Subtractionl

Spectrum Contents (Difference Spectrum Results)

Join [ D'rf;:zzrce L5 | E]”' U ” Step: [U.l v]l [ Done |

N ---------------------- pg1 —
. . i . 142
I et F = s e 4 A T S el e :
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Palystyrena Film 1/em

4000 3500 3000 2500 2000 1750 1s00 1250 10@ 780 500
Palystyrene cm-1

Library Name Comment -

1 937

2 S11 | 54 - R=s Pohlymer2 P51 Polystyrene =

3 810 [ 25 - T-Polymer2 PS Polystyrene(PS) Transmizsion{Microscope)

4 867 | 53 - IRs Polymer2 P3 Polystyrene i

5 855 [ 1 - IRs Polymer2 ABS ABS Acrylenitrile-butadiene-styrene

& 243 [ 187 - ATR-Polymer2 O_sA-2 Styreneldcryonitrie(SA) Copelymer{Acrylonitrile content 30%) DuraSam

i 243 | 25 - ATR-Polymerz D_PS Polystyrene(PS) DuraSampliR-I

] 839 [ 158 - ATR-Polymer2 D_Ps2 Polystyrene DuraSampllR-Il

] 830 | 1 - ATR-Pohlymer2 D_ABS Acrylonitrile-butadiene-styrene(485) DuraSamplR-Il -
[l overwrite to last result [ Fix search result ] [ Close ]

Spectrum Contents (Spectrum Subtraction Calculation Window)
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9.4 Creating and Editing Libraries
@NOTE

Commercial libraries cannot be edited.
Spectrum extraction from Sadtler libraries is not available.

9.4.1 Creating User Libraries

Register measured spectra to a library to allow them to be used in searching.

In this example, use a spectrum located in the "\Data\Tutorial" folder to create a user library.

Run Postrun program, and then click [Edit Library] to display the edit library window.

If the [Edit Library] button is not displayed, click ¥ to the right of [Search] and select [Edit Library].

i Postrun (System Administrator) - [Edit Library] == =R (==

Ho. lame Commen it

aE]

Status
3:19:57 PM 1/11/2013 Log start user: Sy

Edit Library Window

1. Select [New] from the [Library].
The [Create User Library] window is displayed.
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2.

Enter the filename for saving the created library in the [Filename] field.
Enter "Filel" in this example.

Create User Library E

Library Information:
Filename: File1
Eath: C:\Program Files\LabSolutions\IR\Library! Browse...
Title: Testi]
Copyright:
(o] [x] [oe]

[Create User Library] Window

Enter a title for the library to be created in the [Title] field.
Enter "Test1" in this example.

Click [Options].
The [Library Creation Parameters] window is displayed.

Enter the wavenumber range and data interval (equivalent to resolution) of the spectrum to
register to the library and click [OK].

Even if the measurement conditions for each measurement spectrum are different, the spectrum is
registered to the library after being converted to the wavenumber range and data interval specified here.
In this example, set the wavenumber range from "400" to "4000" and the data interval to "2".

The user is returned to the [Create User Library] window.

Click [OK].
"Testl" is shown in the title of the edit library window.

Click [Open] on the main toolbar and load the spectrum for library registration into the tree
view.

In this example, use the "PE.ispd" and "PVC.ispd" files located in the "\Data\Tutorial" folder.
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8. Move the mouse cursor over [PE] in the tree view and click [Insert into Library] on the
right-click menu.

B CAP
4y

E&

Insert into Library

C:\Program Files\LabSolutions'
Active Data: PE

Active Pointer

Save as
Export
DataFile Export

Close

Spectrum Registration

9. Click [Yes].
The spectrum stored in "PE.ispd" is registered to the "Test1" library.

The message "Do you want to insert PE into library Test1?" is displayed.

['ﬂde: Test1 | Library 'J[ Spectrum 'J

Comment |

POLYETHYLENE film

After Library Registration

Repeat steps 8 to 9 to register "PVC.ispd" in the same manner.
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9.4.2 Editing User Libraries

Spectra contained in libraries can be deleted and spectrum information can be edited.

The following example demonstrates how to edit the "Test1" library created in "9.4.1 Creating User
Libraries".

@ noTE

Commercial libraries cannot be edited.
Spectrum extraction from Sadtler libraries is not available.

1. Click [Open] on [Library] and select the "File1.idx" library created in "9.4.1 Creating User
Libraries".

The edit library window displays the selected spectrum (upper area) and a list of spectra contained in
the library (lower area).

2. Edit the library.

Viewing the library

'
1. Click LJ (Up/Down) to select the spectrum to display.

Click [Extract] from [Spectrum] with the spectrum selected to export the spectrum as a file.

Changing the spectrum name and comments

The name and comments of spectra contained in the library can be changed.

7. Select the spectrum for editing from the spectrum list and click [Edit name and comment] on
the right-click menu.
The spectrum for editing can also be selected by double-clicking on it in the spectrum list.

PE

Edit name and comment

Delete

Editing Operations

9 NOTE

Changing the name and comments of spectra also changes the corresponding name
and comments of spectra contained in existing search results.

2

IR

I.-" '\-I If name and comment on library are edited, cnes on saved search result
W' are also changed. Are you OK?

e ] ]

Confirmation Dialog Box
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2. Change the [Name] and [Comment] fields as required and click [OK].

Edit spectrumn information @
MName
= -
Comment
POLYETHYLENE film -
SPECTACLE Tutorial
[ Ok ] [ Cancel ]

Changing the Name and Comment

Deleting spectra

Delete unwanted spectra contained in the library.

1. Select the spectrum for deletion from the spectrum list and click [Delete] on the right-click
menu.
The spectrum can also be deleted by clicking [Delete] from [Spectrum].
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9.5
9.5.1

9.5.2

9.5.3

Improving Search Accuracy
Preparation for Spectrum Search (Correction Processing of

Measurement Data)

The optimal search parameters that

determine the accuracy of spectrum searches differ depending

on the sample shape, measurement method, and executed manipulation. Check the following items

before performing spectrum search.

State Action

Significant fluctuation in the baseline

Correct the baseline by clicking [Baseline Correction] and selecting
[Multipoint] for [Method].

CO; overlaps the spectrum

If the CO, peaks do not directly overlap the sample spectrum, use
[Cut] to remove them.

If the CO- peaks directly overlap the sample spectrum, click
[Atmosphere Correction] on the [Tool] menu to remove them.

Baseline is shifted from the 0
absorbance level (100%T line)

Correct the baseline shift by clicking [Baseline Correction] and
selecting [Zero] for [Method].

Measurement using the diffuse
reflectance method

Perform correction using [Kubelka-Munk conversion].

Measurement using the ATR method

Correct the absorbance intensity using [ATR correction] or [Advanced
ATR correction] in [ATR correction].

Measurement using the normal
reflectance method

Calculate the absorbance spectrum using [Kramers-Kronig]. For this
calculation, select [Double FFT] in the parameters and select the
[Check Normalize result] checkbox.

Measurement using the MCT
detector

Set the wavenumber range for searching in the sensitivity region of the
detector.

See steps 7 to 8 in "9.2.3 Text Search/Combination Search".
Configure the following settings for a regular MCT detector.

¢ Minimum value: 700.00

e Maximum value: 4000.00

Measured peaks are cut off

The concentration of the measured sample is too high.
Dilute the sample and perform measurement again.

Relationship Between Spectrum Search Algorithms and Spectrum

Shape

Select an algorithm according to the shape of the spectrum.

Detailed Comparison of

Peak Intensity

Algorithm Baseline Fluctuation Fluctuation i .
[DiffDeriv] v v v
[CorrDeriv] v v v
[Difference]
[Difference 1. Deriv.] \4 v v
[SQDifference] v
[SQDifference 1. Deriv.] v v
[Euclidean] v
[Person] v v v

Using Libraries According to Purpose

It is not advisable to use several different types of libraries at the same time when searching.

Estimate which substances are contained in unknown samples and only use libraries associated
with these nominated substances for searching. This will help to achieve search results of much

higher accuracy.
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‘ Chapter 10 Chemometric Quantitation

This chapter explains how to operate the chemometric quantitation function.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter
This chapter explains the quantitative function that employs the chemometric (CLS) method.

The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

H Operations that can be performed using this function

Create calibration curves using the CLS method and quantify unknown samples using the CLS
method.
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Chapter 10 Chemometric Quantitation

10.1 Startup

Use the postrun program to perform chemometric quantitation.
Start the postrun program and click [Chemometrics] on the main toolbar.

(—— o i -
E = m .o 5 = ‘Add Macros..
=T Edt Prntforn "Add Wacros... NER—

Preview

Main Toolbar

The chemometrics window is displayed.

Waripution Easy Macro

Arthmetic hal Add Macros
il

Edit Library Edit Printform Normalize Pdd Macros...

le Edit View Graph 3Dim Tool Window Help

2l
CLS Calb.epot |
o as |
\Program Files\LabSoluti |+
: Use Preprocessing
Hame. Compenent 1 Compenent 2 Compenent 3| Component [FlExenite MSC first
. ! Untt Unit Unit unit Unit
[+ C:\Program Files\LabSoluti ] Use Range for MsC
[ Active Data: REFEL Use Spectrum Conc. 1 Conc, 2 Conc. 3 Conc. 4
REFVZIREFVZ 200.0000 373.0000 4E8.0000 som D | ons
REFVIREFV 259.0000 370.0000 454.0000
To: an-1
REFVATREFV 4080000 366.0000 4£5.0000 w [ ]
REFVEIREFVE 504.0000 362.0000 2440000 = [Fluse preprocessings
5 C:\Program Files\LabSoluti REFVBIREFVE 601.0000 356.0000 4£0.0000 [ seezt.. |
ctive Date: REFE3 REFUTIREFVT 701.0000 354.0000 432.0000 —
£Fe3 REFVEREFVE £10.0000 350.0000 431.0000 se Ranges for Analysys
. | REFETIREFE( 354.0000 296.0000 447.0000 e —
rogram Files\LabSolut REFEZIREFEZ 427.0000 340.0000 463.0000 bexpic ‘
REFE3REFES 457.0000 365.0000 457.0000
REFESREFES 455.0000 402.0000 4450000
{77 G:\Program Files\LabSoluti REFES\REFES 538.0000 447.0000 437.0000
[ Active Dsta: REFES REFLTIREFLT 475.0000 408.0000 420.0000 =
REFLZREFLZ 457.0000 385.0000 424.0000
REFLIREFL3 434.0000 388.0000 480.0000
REFLAREFLS 418.0000 355.0000 475.0000
REFESREFES
(-7 C:AProgram Files\LabSoluti
ctive Data: REFL2 S
EFL2 i
- i T REFETREFET — osof [REFEGREFES — T
< v ! -
) | REFE2\REFE2 1
= ! REFE3\REFE3
=i REres Abs :
Status PP | SR IR N £ :
2:53:39 AM 9/20/2012 Log stan user: Sys | EFLT\REFL]. — 0
8:58:48 AM 3/20/2012 Quart: Calibration REFLZREFL2 —
Abs =
REFLd —
2 REFVZIREFV2 — sood- S
0.0—------o- REFVIREFV — -
REFV4\REFV4 —
L COESHEREEE — R I ]
3000 2000 17, 1250 1000 3000 2000 1500 1000
L F—— 3 Imparted X-Y data fiom file EVZ.PRN 1jem Imported X-Y data fiom file EES  1jem
Ready NL

Chemometrics Window (Postrun Program)
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10.2 Creating a Calibration Curve

Click [New] on the [File] menu to create a new calibration curve when a previously created

calibration curve file is displayed.

Click [Open] on the [File] menu and select the desired chemometric calibration curve file to load a
previously created calibration curve.

B Measuring standard sample spectra

Standard sample spectra and unknown sample spectra must be measured and saved in advance
using the Spectrum program. Perform these measurements in absorbance mode.

10.2 Creating a Calibration Curve

The number of standard samples required in chemometric quantitation increases with the amount of

components to be quantified.

B Creating a chemometric calibration curve (loading a standard sample spectrum and

entering concentrations)
The following procedure describes how to create a chemometric calibration curve.

1.

2.
3.
4,

5. Click [Calibrate].

The [Prediagnosis], [CLS Calib. Report], and [CLSAnalyze] tabs are displayed.
This data is the same as that contained in the "CLSDemo.irqc" file located in the "\Data\Tutorial"

Click the [CLS] tab in the chemometrics window.

Click the [Calibration] tab.

Click [Open] on the [File] menu and open the standard sample.

The file is displayed on the toolbar and its contents is added to the table.

Select the checkboxes corresponding to the required components and enter the concentration

for each one.

Spectrum Component 1 Component 2 Component 3
REFV2\REFV2 200 373 458
REFV3\REFV3 299 370 454
REFV4\REFV4 408 366 449
REFV5\REFV5 504 362 444
REFV6\REFV6 601 358 440
REFV7\REFV7 701 354 435
REFV8\REFV8 810 350 431
REFE1\REFE1 394 296 447
REFE2\REFE2 427 340 463
REFE3\REFE3 457 369 457
REFE4\REFE4 489 402 445
REFE5\REFE5 538 447 437
REFL1\REFL1 478 408 420
REFL2\REFL2 457 385 444
REFL3\REFL3 434 368 460
REFL4\REFL4 418 355 475

folder.
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I Chapter 10 Chemometric Quantitation

B Loading a chemometric calibration curve
The following procedure describes how to load a previously created chemometrics calibration curve.

1 = Click the [CLS] tab in the chemometrics window.

2. Click the [Calibration] tab.

3. Click [Open] on the [File] menu and open the chemometrics calibration curve file (.irqc).

The chemometric calibration curve is displayed on the toolbar and its contents is added to the table.
In this example, open the "CLSDemo.irqc" file located in the "\Data\Tutorial" folder as the CLS
calibration curve.

ostrun (System Administrator) - [Chemometrics]
f I f T ] Easy Macro
=
" m = E ‘Add Macros. 2
fewprint -
_—
Eew e 'Add Wacros il
File Edit View Graph 3Dim Tool Window Help ‘
o] ibration IPred\agnosws | EBciscaibResot | EllCLSAnalze
=1 C:\Program Files\L i — — Ps  as |
Active Data: Calibration Dat ]
Calibration Table Use Freprocessing
Name. Component 1 Component 2 Component 3 Component 7] Execute MSC frst
Unit Unit Unit Unit Unit
Use Range for MSC
Use Spectrum conc. 1 Conc. 2 Cone. 3 Conc. 4 = “
REFVZIREFVZ 2000000 373.0000 458.0000 I
REFVZIREFV3 299.0000 370.0000 4520000 To: E and
REFVAREFVA 402.0000 366.0000 449.0000
REFVSIREFVS 504.0000 362.0000 £24.0000 = [C]use Preprocessings
REFVGREFVE 5010000 356.0000 220.0000 [seeet. |
REFVT\REFVT 701.0000 354.0000 435.0000 -
REFVEREFVE 810.0000 350.0000 231.0000 [ Use Ranges for Analysys
REFE\REFET 394.0000 286.0000 447.0000 [ rewmn )
REFEZIREFE2 427.0000 340.0000 463.0000
REFEIREFED 457.0000 369.0000 457.0000
REFEIREFEL 469.0000 402.0000 4450000
REFES\REFES 532.0000 447.0000 437.0000
REFLT\REFL1 478.0000 408.0000 420.0000 F
REFLZIREFL2 457.0000 385.0000 444.0000
REFL3\REFL3 434.0000 368.0000 460.0000
[¥] |REFLEREFLE 418.0000 355.0000 475.0000
17 |
iE
iE s
: ; REFETREFET —
—n_ REFE2\REFE2 —
— REFE3\REFE3 —
=———11 REFE4\REFE4
States .
kaz PN VA e s | 02 REFLIREFL] bz
REFL2REFLZ
Abs + JBEF Abs
Y —
0.0~ -l B REFVEIREFVS — - o
| Y REFV4\REFV4 — SR
=Tk M oemveoEme . LA
3000 2000 1750 1500 1250 1000 3000 2000 151 1000
< , 3 Imported XY data from file EV2PRN Tfem Imported XY data from file EV2.  1/em
Ready NL

[Calibration] Tab
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10.2 Creating a Calibration Curve

The created calibration curve is displayed on the [CLS Calib. Report] tab.

f f . ™ E | Easy Macro

i LR v Add Macros.

View Search Edt Printform Add Macros.

File Edit View Graph 3Dim Tool Window Help ‘

2lx - E
=——————>&& CLS Calib
S D Crese Fie e Calbration | [£] Preciagnosis b Report | ] cLs2rmias | s s |
Active Data; Calibration Dat | | | 2

Calibration Tzble CLS Calibration Report Preprocessing
Execute MSC first

Calibration Table: CLSDema.irgc
Algarithm MLR evaluation via K-Matrix [Juse Range for MsC
Number of

3
Number of references 1 Fom0 e
Range: 99895 - 3000.69 To: |0 an-1

PRESS. 763.85 []Use Preprocessings
[ select... |

Component [ 1 [T Use Ranges for Analysys
Actual Pred Difi(% Residual [

= Ranges... ]
| REFVZIREFVZ ———

| REFVSIREFV3:
| REFVAREFVA:
| REFVSIREFVE: . .
| REFVGIREFVE: i, .
| REFV7\REFVT:
| REFVE\REFVS:
| REFE1\REFE1
| REFE2\REFE2 4
| REFE3REFE3 7 g
| REFEJREFEL E
REFESIREFES -
REFLTREFL -
PR + | REFLZREFL. 5 5 032 -

REFLIREFL. 34 32221 40 g
REFLAREFL. 13 17.284 171 718

SEERE

i
B RE

2|z 2EEE

Calbrate

Component C 2 [
| Actual Predicted Diffi % Residuals
| REFV2\REFVZ: 73, 7.828 387 172 [ Export...
| REFV3\REFV3: 70, 361 524 639
| REFV4\REFV4: 66, .972 . 028
| REFVS\REFVS: 62, 189 0.
| REFVG\REFVE: 58 77
| REFVT\REFVT: 54. 83 -

REEUAREFVA- a0 A7A A
<«

1 »

Status
[2:34:42 PV 8/21/2012 Log start,user: Sys

Add Component

S

Ready NL

[CLS Calib. Report] Tab
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10.3 Quantifying Unknown Samples

B Measuring unknown sample spectra

Unknown sample spectra must be measured and saved in advance using the Spectrum program.
Perform these measurements in absorbance mode.

B Loading and quantitative calculation of unknown sample spectra
1 = Click the [CLSAnalyze] tab.

2. Click [Open] on the main toolbar and open the unknown sample spectrum.
In this example, open the "REFL1.ispd" file located in the "\Data\Tutorial" folder.

=
5 Postrun (System Administrator) - [Chemometrics] == ==
Easy Macro T
‘Add Macros I~
R ——r—
‘Add Macros. =
Eile Edit View Graph 3Dim Iool Window Help ‘
)X -
e ——r—y B Calbration | [7] Prediagnosis | [E) alib Repor |
=¥ = CA\Program Files\LabSoluti | = = = — As  as |
Active Data: Calibration Dat empancn omponent
Spectrum " "
Calibration Table [Unit] [Unit] | — Preprocessing
ER) rogram Files\LabSoluti ; REFL1 478.058 416.295 [ Execute MSE frst
Active Date: REFLL [[JUse Range for MSC
REFLL
om0 ] ont
o a1
Use Preprocessings
[ select.. |
Use Ranges for Analysys
[ Ranges... J
N
¢ i v
sl [ albrate )
Status ——
[2:32:42 FM 972172012 Log start user: Sys [ add Component
[ s por )
R F—— D) L 4
Ready L

[CLSAnalyze] Tab

The quantitative results are saved to the unknown sample spectrum and displayed as [CLS Result] in
the tree view.
=1 C:\Program Files\LabSolutions'

[l Active Data: REFL1

[l REFLL
[#-%% Properties

[+- CLS Result

[CLS Result] in the Tree View
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10.4 Principle of Multiple Regression Quantitation

Double-click on [CLS Result] in the tree view to display the quantitative results. The date and time in
the table indicates when the results were calculated.

CLS Analyze Result @

Component 1 Component 2 Component 3
[Unit] [Unit] [Unit]
REFL1 478.058 415.285 415.588

Spectrum

Show date and time of results

[CLS Analyze Result] Window

10.4 Principle of Multiple Regression Quantitation

A quantitation method that utilizes the classical least-squares (CLS) method can be performed in
LabSolutions IR.

This quantitation method is referred to as the "K matrix method".

The model formula below that follows Lambert-Beer's law is used in CLS.

A=CK+E (1)
A is a matrix that represents the sample spectrum and each row is comprised from the sample
spectrum.

C is a matrix that represents the concentration of each component and K is a matrix that represents
the spectrum of each component. E is a residual error matrix.

K is determined from A and C to minimize the norm of E, and this can be represented as K, shown
in

K, =cc'oy'c’a . )

C' represents the transposed matrix of C.

Because spectra are used without modification in the CLS method, the accuracy of quantitation
improves in the following cases compared to the multi-point calibration curve method, which uses
the area of specific peaks.

¢ When the absorbance spectra of multiple components overlap and distinguishing peaks cannot
be found

¢ When quantifying multiple components at the same time

In LabSolutions IR, because this is a specialized function for the quantitation of multiple components
relevant to the above stated characteristics, calibration curves cannot be created from only one
component.

When creating a calibration curve, an assumption of which components are contained in the
unknown sample is required and a standard sample that contains these components at known
concentrations must be prepared.

Enter the known concentrations for all components per sample into the calibration curve table.

The optional partial least-squares (PLS) method, which is an alternative to the CLS method, is also
available in LabSolutions IR.
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‘ Chapter 11 Printing

This chapter explains how to operate the print function and the function for creating report templates.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains printing using a report template, printing using the ViewPrint function, and
report template creation.

The sample data used in explanations of operations is located in the installation folder of this
software.

For example, if the software is installed to "C:\Program Files", the sample files are copied to
"C:\Program Files\LabSolutions\IR\Data". This path is abbreviated to "\Data" and "\Data\Tutorial" in
the case of subfolders in this manual.

@ noTE

If using the database version or client server version, use a project with a registered sample file that
was created according to descriptions in the Installation and Maintenance Manual ("Sample_IR_JP"
under default settings).

B Operations that can be performed using this function
Print data, print using ViewPrint, and create and edit report templates.
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11.1 Printing Using Report Templates

LabSolutions IR provides printing methods that use report templates and the ViewPrint function. This
section explains how to print using a report template.

11.1.1

Report Templates

Report templates are templates for printing that are used to arrange LabSolutions IR data and
information, such as data, scan parameters, peak pick results, search results, and quantitation
tables, on a page that depicts a representation of the printed layout.

LabSolutions IR provides a variety of report templates that simplify the printing of data. Users may
also create and register custom report templates.

A number of sample report templates are included with LabSolutions IR.
The main report templates are listed in the table below.

Report Template Name Description

data_l.irtm Prints the active spectrum data and corresponding scan parameters on a
single page. The page orientation is landscape.

data_p.irtm Prints the active spectrum data and corresponding scan parameters on a
single page. The page orientation is portrait.

TC_data_l.irtm Prints the active Time course data and corresponding scan parameters on a
single page. The page orientation is landscape.

TC_data_p.irtm Prints the active Time course data and corresponding scan parameters on a
single page. The page orientation is portrait.

Map_data_l.irtm Prints the active mapping data and corresponding scan parameters on a

single page. The page orientation is landscape.

Map_data_p.irtm

Prints the active mapping data and corresponding scan parameters on a
single page. The page orientation is portrait.

Data&PeakTable_l.irtm

Prints the active spectrum data, corresponding scan parameters, and peak
pick results on a single page. The page orientation is landscape.

Data&PeakTable p.irtm

Prints the active spectrum data, corresponding scan parameters, and peak
pick results on a single page. The page orientation is portrait.

Spectral_Search_Result.irtm

Prints the spectrum search results. The page orientation is portrait.

Text_Search_Result.irtm

Prints the text search results. The page orientation is portrait.

StandardTable.irtm

Prints the standard spectra and calibration curve created using the
Quantitation program.
The page orientation is portrait.

UnknownSampleTable.irtm

Prints the quantitative results of an unknown sample, the standard spectra,
and the calibration curve created using the Quantitation program. The page
orientation is portrait.

QuantitationResult.irtm

Prints the unknown sample spectrum and the quantitative results calculated
using the Quantitation program. The page orientation is portrait.

Photometric Table.irtm

Prints the sample's photometric calculation results created using the
Photometric program. The page orientation is portrait.

Photometric Result.irtm

Prints the sample spectrum and photometric calculation results calculated
using the Photometric program. The page orientation is portrait.

ChemometricsCalibration.irtm

Prints the standard spectra and calibration curve created using chemometrics.
The page orientation is portrait.

Film_Thickness.irtm

Prints the spectrum and film thickness calculation results on a single page.
The page orientation is portrait.

Purity.irtm

Prints the spectrum and purity calculation results on a single page. The page
orientation is portrait.
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11.1 Printing Using Report Templates

Report templates are saved to the "\ReportTemplates" folder with the file extension ".irtm".

Report templates can be registered in advance in the [Print Preference] window, which is displayed
by clicking [Print Preferences] on the [Tool] menu.

If no report templates are registered, see the above table in conjunction to "11.1.2 Printing Using
Report Templates Registered to Windows", and set the required report templates in the [Print
Preference] window.

11.1.2 Printing Using Report Templates Registered to Windows
The report template for use can be registered to each window, such as the graph, search, and
chemometrics windows.

Report template registration is performed in the [Print Preference] window, which is displayed by
clicking [Print Preferences] on the [Tool] menu.

The following settings are configured as standard.
If no report templates are registered, set the required report templates in the [Print Preference]

window.
Program Printable Windows Report Template Name ‘

Postrun program View data_p.irtm
Search Spectral_Search_Result.irtm
Chemometrics QuantitationResult.irtm
Unspecified data_p.irtm

Spectrum program View data_p.irtm
Search Spectral_Search_Result.irtm
Unspecified data_p.irtm

Time course program View TC_data_p.irtm
Search Spectral_Search_Result.itm
Unspecified TC_data_p.irtm

Mapping program View Map_data_p.irtm
Search Spectral_Search_Result.irtm
Unspecified Map_data_p.irtm

Quantitation Quantitation UnknownSampleTable.irtm
Unspecified UnknownSampleTable.irtm

Photometrics Photometrics PhotometricTable.irtm
Unspecified PhotometricTable.irtm

Spectrum PDF_Data1.irtm

2D data PDF_Data1.irtm

Line mapping data PDF_Data2.irtm

Area mapping data PDF_Data2.irtm

3D Time course data PDF_Data3.irtm

Calibration curve file PDF_Calibration.irtm

Quantitative data PDF_UNKTable.irtm

Photometric data PDF_PhotometricTable.irtm

Chemometric calibration curve | PDF_ChemometricsCalibration.irtm
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Print Preference

ViewPrint

Assignment of default Report template

Template path: C:\Program Files\LabSolutions\[R\ReportTemplates) E
Window: Report template file:
View data_p.irtm C: ChemometriceCalibration.irtm -
. R Data&PeakTable_L.irtm F
Search Spectral_Search_Result.irtm C'. Data&PeakTable_p.irtm
Chemometrics QuantitationResult.irtm C: Data_l.irtm
Unspecified  data_p.irtm [ Data_p.irtm
EZ5can.irtm
Film_Thickness.irtm
T FMMain L.irtm E
(i L | ] [t | FMResult.irtm
FMSub 1.irtm
PDE: Kyokuhou ING.irtm
e - Kyokuhou 10K,irtm
Spectrum Data Files(*.ispd) PDF_Datal.irtm C _ Kyokuhou2.irtm

Kyokuhou3.irtm i
Map_Data_l.irtm

Map_Data_p.irtm

0Q_1L.irtm

PhotometricResult.irtm
PhotometricTable.irtm

Purity.irtm

1 LlJ LS QuantitationResult.irtm 57

[ OK ] [ Cancel ]

[Print Preference] Window

The following example uses "data_l.irtm", which is registered as the standard report template, to
demonstrate printing the contents of the "default.ispd” file measured in "Chapter 4 Spectrum" from
the postrun program (or view window of the Spectrum program).

1. A spectrum is created using spectrum measurement or manipulation. Display the spectrum for
printing in the view window of the relevant measurement program or the postrun program.

2 = Preparation for printing is necessary when printing a zoomed spectrum or printing multiple
spectra that are overlaid. Perform the following before printing.

When multiple spectra are displayed in the data area, click the data tab and make the spectrum for
printing active.

If the data tab made active displays multiple spectra, all of these spectra are printed.

In this example, make "default.ispd", measured in "Chapter 4 Spectrum", active.

3. Click [Print Preview] on the main toolbar or [Print Preview] on the [File] menu.
A preview of printer output is displayed.

4. Click [Print] in the print preview window.
The [Print] window is displayed.

5. Check settings such as the configured printer and number of copies, and then print.

Click [Print Preview] on the main toolbar or [Print] on the [File] menu if a preview of printer output
does not need to be checked.
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11.1 Printing Using Report Templates

11.1.3 Printing Using a Specified Report Template

Report templates can be specified for printing if the required report template is not registered to the
relevant window.

The following example uses a different report template to print the contents of the "default.ispd"” file
measured in "Chapter 4 Spectrum" from the postrun program (or view window of the Spectrum
program).

1.
2.

A spectrum is created using spectrum measurement or manipulation. Display the spectrum for
printing in the view window of the relevant measurement program or the postrun program.

Preparation for printing is necessary when printing a zoomed spectrum or printing multiple
spectra that are overlaid. Perform the following before printing.

When multiple spectra are displayed in the data area, click the data tab and make the spectrum for
printing active.

If the data tab made active displays multiple spectra, all of these spectra are printed.

In this example, make "default.ispd", measured in "Chapter 4 Spectrum", active.

Click [Print with Template] on the [File] menu.
The [File Open] dialog box is displayed.

Select the report template to use and click [Open].
The [Print Setup] window is displayed.

Check settings such as the configured printer and number of copies, and then print.

B Printing after checking using print preview

1.
2.

A spectrum is created using spectrum measurement or manipulation. Display the spectrum for
printing in the view window of the relevant measurement program or the postrun program.

Preparation for printing is necessary when printing a zoomed spectrum or printing multiple
spectra that are overlaid. Perform the following before printing.

When multiple spectra are displayed in the data area, click the data tab and make the spectrum for
printing active.

If the data tab made active displays multiple spectra, all of these spectra are printed.

In this example, make "default.ispd", measured in "Chapter 4 Spectrum", active.

Click [Edit Printform] on the main toolbar.
The [Edit Printform] window is displayed.

Click [Open] on the [File] menu.
The [Open] dialog box is displayed.

Select the report template to use and click [OK].
The selected report template is displayed.
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6. Click [Print Preview] on the main toolbar or [Print Preview] on the [File] menu.
A preview of printer output is displayed.

7. Click [Print] in the print preview window.
The [Print Setup] window is displayed.

8- Check settings such as the configured printer and number of copies, and then print.
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11.2 Printing Using the ViewPrint Function

11.2 Printing Using the ViewPrint Function

LabSolutions IR provides printing methods that use report templates and the ViewPrint function. This
section explains printing using ViewPrint function.

11.2.1 ViewPrint Function

The ViewPrint function is used to arrange data in LabSolutions IR and print using a layout that
closely depicts the on-screen representation.

This function simplifies printing and eliminates the need for report template creation.

11.2.2 Printable Iltems Using the ViewPrint Function

The ViewPrint function can print the following information in addition to data.

The items for printing can be set in the [Viewprint Setting] window, which is displayed by clicking
[Viewprint Setup] on the [File] menu.

If the [Open the Setting dialog box when run ViewPrint or ViewPrint Preview.] checkbox is selected
in the [Print Preference] window, items can be set every time [Viewprint] or [Viewprint Preview] is

selected.
[Title] Set the title of the report to be printed.
[Data] Print scan parameters.
[Acquired Date&Time] Print the date and time of the measured data or the creation date and time
of the data.
[Acquired by] Print the name of the analyst.
[Filename] Print the filename.
[Spectrum name] Print the spectrum name.
[Sample name] Print the sample name.
[Sample ID] Print the sample ID.
[Comment] Print any comments.
[Option] Print sample information set for [Option].
[No. of Scans] Print the number of scans.
[Resolution] Print the resolution.
[Apodization] Print the apodization function.
[Others] Print information related to pages and the date and time of printing.
[Page No.] Print page numbers.
[Total page] Print the total number of pages.
[Printed Date&Time] Print the date and time of printing.

Click [Page settings] to change the paper size and orientation.

ltem Description

[Paper] Set the page size and other relevant settings.
Select a size from A4, A3, and letter.
Select landscape orientation when data will not fit into portrait orientation.

[Orientation] Select portrait or landscape for the page orientation.

[Margins] Set the size of the margin.
The pink or blue color on the report is the margin area.
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11.2.3 Printing Using the ViewPrint Function

H Printing multiple data

The following example demonstrates opening "QUANT 1.ispd" through "QUANT4.ispd" located in the
"\Data\Tutorial" folder using the postrun program, tiling the display in a 2 x 2 configuration, and
printing the displayed report of single spectra for each spectrum file.

1. Click [Open] on the [File] menu and open "QUANT1.ispd" through "QUANTA4.ispd", which are
located in the "\Data\Tutorial" folder.

2. Tile the display of data.
1. Click [Join All] on the [Window] menu.
The data is overlaid.

2. Click [Overview] on the [Window] menu.
The full display of data is closed.

3. Click [Style in Tab] - [Tile] on the [Window] menu.
The data is displayed tiled in a 2 x 2 configuration.

&k Postrun (System Administrator) - Default Project - [View] o)==
’: E | Baseline Correction v | s
J Ed Printfom Dits Calculation I~ Add Macros
File Edit View Graph 3Dim Tool Window Help |
2lx
k| QUANT4
= ‘C:\Program Files\L i I
Active Data: QUANTL
QUANTL QUANT4 —T QUANTZ —T
=] ‘C:\Program Files\L i 1.25 10
Active Data: QUANT2
QUANT2 £ Abs
= ‘C:\Program Files\L i 1.00-
Active Data: QUANT3 o.
QUANT3
=} ‘C:\Program Files\LabSolutions' 075
Active Data: QUANTS 0.
QUANT4 B
050 /‘\- HH 04 i |
\ I JJ‘ 0 / \_\ 1
1./ ACT - M“J N
4000 35 2500 2000 1750 1500 1250 1 750 50 4000 35 2500 2000 1750 1500 1250 1 750 50
4-NITROPHENOL 266.20 mg 1jem 4-NITROPHENOL 220.00 mg 1fem
10 [QUANTT —T| 4, QUANTS —1J
Abs Abs
0. e
0.
H o 1
C ——| vl o4 ; i
— i o h i
2l |
Status.
10:02:42 AM 2/28/2011 Log start user: Sy 02- 1
10:04:36 AM 2/28/2011 Quart: Calibration ‘\ ' 0.2-
10:06:34 AM 2/28/2011 Quart: Calibration “\'\" ; M \“ 'V N m
00 e 00 et ¥
4000 35 2500 2000 1750 1500 1250 1 750 50 4000 35 2500 2000 1750 1500 1250 1 750 50
L E—— ’ 4-NITROPHENOL 200.00 mg jem 4-NITROPHENOL 242.00 mg fem
Ready 396532 1/cm, 0.970629 Ab: NUM
Tile Display

3. Click [Print Preferences] on the [Tool] menu.
The [Print Preference] window is displayed.

4. If the [Open the Setting dialog box when run ViewPrint or ViewPrint Preview.] checkbox is
selected, click [Viewprint] or [Viewprint Preview] on the main toolbar or on the [File] menu.

The [Viewprint Setting] window is displayed.
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5. Select the checkbox of each item to print.
Select the [Comment] checkbox in this example.

11.2 Printing Using the ViewPrint Function

Viewprint Setting @
Title: Test Report
Data Others

[] Acquired Date&Time [ Option:  Option Page No.

[ Acquired by Comment ] Total page

[T Filename [[IMa. of Scans Printed Date&Time

[ spectrum name [ Resolution

[] sample name [ Apodization

[T sample 1D
[ oK ] [ Cancel ] [ Page settings...

[Viewprint Setting] Window

6- Click [OK].

A report that includes comments is printed.

E aHManzu
Test Report 22812011 10:14:18 AM
TQUANTE — QUANTZ —
1 1 ! !
Abs _}\k‘ Abs
R DN
4000 3000 2000 1500 1000 500 4000 3000 2000 1500 1000 500
4-NITROPHENDL 266 20 mg 1/em 4-NITROPHENOL 220.00 mg 1em
QUANT1T —
14 £ i i i 14
Abs Abs _k\
AASE RIPA
4000 3000 2000 1500 1000 500 4000 3000 2000 1500 1000 500
4-NITROPHENDL 200.00 mg T/em 4-NITROPHENOL 242.00 mg 1iem

(| [
Comment

I Value
| #-HITROFHENGL 266 20 mg SPECTACLE Tutonal |

Example of Printout
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H Printing data and peak pick results

The following example demonstrates how to perform peak pick on the data in "default.ispd", which
was measured in "Chapter 4 Spectrum"”, and print the data and peak pick results.

1. Click [Open] on the [File] menu and open the "default.ispd" file.

2. Click [Peak Pick] in the manipulation button list.
If the peak pick results are not displayed, click [Manipulation Result] on the [View] menu.

3. Select the peak information to display and print.

1. Open the right-click menu on the graph and click [Graph Preferences].
The [2D Graphic Preferences] window is displayed.

2. Click the [Style] tab.
M

| General | coloring | Stvle | Advanced|

Data Style Style Options
Line at 2000 cm-1

‘ = ;

ﬂ

Rl i [CIEil peaks
Peak pick label

Peak pick label on top of peak
Active pen width: Peak borders

Default pen width:

Label
Mo. ¥ axis value ¥ axis value Comment Reset

Spectrum

Point pick label

[ oc J[ cancel J[ heb |

[2D Graphic Preferences] Window

3. Select the checkboxes under [Label] that correspond to the peak information to print.
Select the [X axis value] checkbox in this example.

134 LabSolutions IR Basic Operation Manual



11.2 Printing Using the ViewPrint Function

4. Adjust the display range if the peak pick results run off the edges of the data area or you wish
to zoom a specific range for printing.

&hé Postrun (System Administrator) - Default Project - [View] =3 R |
> Manipulation
E Peak Pick v
Edi Pritfom Dafa Calcutation hal
File Edit View Graph 3Dim Tool Window Help ‘
2=l (L] Ps1 ]
(= C:\Program Files\L i
Active Data: PSL
PsL 3 -.\ ,._...'—/—-v—""“-\/\/\ H N /\/ /'\J
N ) IV AT ALY
R W\/U " U U U U \1
0 .
40 36 32 2800 2400 20 1800 1600 1400 12 1 60 400
Palystyrene em-1
e———,
%T ]
] ' |
J ) L
] £ g 2 s
) o 3 - S—
] 2 =
- - T
20 d T BT T o e e e B R |
40 36 32 2800 2400 20 1800 16 1400 12 1 800 60 400
Polystyrene cme1
L) F—— v Peak Pick Tabe | paint ick Table | PauseRecord |
& Wo.| peak | ntensity | o | Base®) | Bass() | Area | Corr.Arsa | Areacolor| Comment |*
Status =
10:02:42 AM 2/28/2011 Log start user: Sy 1] s40.07 15.84 8892 601.78 47835 5048 381 3167.367 Auto L4
10:04:36 AM 2/28/2011 Guant: Calibration 2| 59437 021 410 696.30 653.87 1807 858 -538.522 Auto
10:06:34 AM 2/28/2011 Guant: Calibration 3]
101812 AM 2/28/2011 Manipulation: Pea 69823 045 0.05 700.18 696.30 383944 0.03% Auto
10:19:59 AM 2/28/2011 Manipulation: Pea 4] 70402 0.19 133 72138 70018 1387851 35.401 Auto
) 5| 7610 162 7593 81203 721.38| 5195883 | 3312870 Auto il
JE— Move to Peak Pick screen ¥
<[om B Lo
Ready NUM

Before Printing

5. Click [Print Preferences] on the [Tool] menu.
The [Print Preference] window is displayed.

6. If the [Open the Setting dialog box when run ViewPrint or ViewPrint Preview.] checkbox is
selected, click [Viewprint] or [Viewprint Preview] on the main toolbar or on the [File] menu.

The [Viewprint Setting] window is displayed.
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= Select the checkbox of each item to print.
Select the [Comment], [No. of Scans], [Resolution], and [Apodization] checkboxes in this example.

ﬁ

Title: Test Report

Data Others
Acquired Date&Time Option: W Page Mo.
Acquired by Comment Total page
Eilename Mo. of Scans Frinted Date&Time
Spectrum name Resolution

Sample name

Sample ID

[ (o] [(Pommtm.

[Viewprint Setting] Window

8- Click [OK].
A report that includes [Comment], [No. of Scans], [Resolution], and [Apodization] is printed.

B sHMADZU

Test Report 2/23/2011 10:21:01 AM

oe I A A T AT kT

?E”""’W AT NAMVAM 2 ﬂﬁn:fv
w'm{’

25
] 5
] b} i
] 3 g g
0 =l 2 =1
] 2528 2 8% SEinE
] Ca2d ] 383
4000 3500 3000 2500 2000 1730 1500 1250 1000 750 500

Polystyrane em-1

Hem Value
Commn Fusiyene
Mo of Scans 10
T ]
Fapp-Genzal

Pagk Intenaity Corr. Basza [H) Baee L} Area o, Area | Areacolor | Comment
[ TEEL G EO178 TTEs SWEaEl_ |stereer A
T |esdar [ 410 EE6.30 55387 e b L
ENEEE 185 005 TLOIE 506 383040 [IsEE] AU
[ [T0anr i 31 TH (e | TIETEET | Saa0l L]
[T [vee1d  [Ter TEEY T [ Ee e T RS )
[E [J2sza |13 7L AT3ET 1405 e R )
T[22 23 TS 175D 4TS PR R PP )
I R 512 5178 E41.47 1557 D0007E | 523650 AL
ML [T59EE [T TEEET T B [ AU
|70 [ 0sz BT JEEIEE iR BADOEEI |GOBESEd AU
] 158 E] IS ET Eli pErai S E R T A
(72 3010 15 TR 3OTZED S ET ZTE0E30 | 313008 A

1

Example of Printout

136 LabSolutions IR Basic Operation Manual



11.3 Creating Report Templates

11.3 Creating Report Templates

This section explains how to create report templates.

Create the report layout in the [Edit Printform] window when creating a new report template.
Prepare the data for printing before creating a report template.

When printing peak pick tables or search results, preparing a peak pick table or search results for
test purposes in advance can be convenient when creating a layout.

In addition to spectra, LabSolutions IR allows printing of a variety of information that includes all (or
some) of the contents of peak pick tables as well as scan parameters, search results, quantitative
results, text files, and image data.

Create a report template by arranging each type of information for printing in the report window of
the [Edit Printform] window.

The remainder of this section demonstrates how to create several actual layouts for printing.
Prepare the required spectra in advance.

P51 —

204

0

7 TTTT I LI LRI rTTT LI I TTTT TTTTd rTTTT | T | LI I T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Polystyrens cm-1

Scanned on - 2172011 3:03:29 PM

[ Ham Valug
1 Texl Pabsbyrens
8 | Mo of Scans 10

[10 [ Resolution 4 ome1

Example of a Layout for Printing
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11.3.1 Creating a Layout Containing Active Data and Specified Scan

Conditions (Date, Time, No. of Scans, Resolution)

The following example demonstrates how to create a layout for printing by arranging the active data
displayed in the postrun program (or view window of the Spectrum program) and some scan
parameters of the corresponding spectrum (comments, date, time, number of scans, and resolution)

on a page in the portrait orientation.
In this example, use "default.ispd" that was measured in "Chapter 4 Spectrum”.

1.

Display the "default.ispd" file in the postrun program (or view window of the Spectrum

program) and make it active.

Click [Edit Printform] on the main toolbar.
The [Edit Printform] window is displayed.

Click [New] on the [File] menu to create a new report template.

Open the right-click menu on the layout window and click [Page Setup].
The [Page Setup] window is displayed.

Set the printing orientation and margin and click [OK].
In this example, set the printing orientation to [Portrait] and all margins to "10 mm".

Click |:| (header and footer size).

The [Header Footer Configuration] window is displayed.

Enter the size of the header and footer and click [OK].
Set both the header and footer to "10 mm" in this example.

Click [+] to the left of [View] in the item window.

A submenu that contains [Graph], [Peak Pick Table], and [Scan Parameter] is displayed. Each item

indicates the following information.

his System

5 ReportTemplate
£} E‘_‘j Accessory
I.E Viewprint
E-{e) View

-{°v] Graph
-{v] Splitter Graph

Peak Pick Table

Point Pick Table
PauseRecord

Scan Parameter
Timecourse Parameter
Mapping Parameter
EBitmap

- L Film Thickness

H- Ll Purity

-0, Search Library

-0, Spectrum/Peak Search Results
-0 Text/Peak Search Results
+-{=7] Chemometrics

]-- Quant

- 48 Photometric

H-(Z2) Property

Printable Information

e WO o e O oy O e T O e OO P
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11.3 Creating Report Templates

Item Description

[Graph] Arrange the data displayed in the postrun program or the view window of
the relevant measurement program.

[Splitter Graph] Arrange the data displayed in split view, which is enabled by selecting
[Split View] on the [Window] menu.

[Peak Pick Table] Arrange the peak pick results of the displayed data.

[Point Pick Table] Arrange the Point pick results of the displayed data.

[PauseRecord] Arrange recordings that were paused during Time course measurement.

[Scan Parameter] Arrange all (or some) scan parameters of the displayed spectrum data.

[Timecourse Parameter] Arrange all measurement parameters of the displayed Time course data.

[Mapping Parameter] Arrange all measurement parameters of the displayed mapping data.

[Bitmap] Print the visible image obtained in microscope measurement or mapping
measurement.

9. Arrange the various information for printing.

Graph layout
Arrange graphs on the layout in the following manner.

1. Drag and drop [Graph] onto the report window.
A rectangular layout frame is displayed.

2. Use the mouse to adjust the layout frame to the appropriate size.
The layout frame corresponds to the area of the graph to be printed.

Changing position and size

The position and size of items in the report window can be changed.

e Move the mouse cursor over a B mark around the frame to display an up/down, left/right, or
diagonal arrow depending on the location of the mark on the frame. Drag while this arrow is
displayed to change the size of the layout frame.

e Move the mouse cursor inside the frame to display crossed arrows.

Drag while this arrow is displayed to change the position of the layout frame.

?
75] 754 ¥ RN
%T %T
50 50+------th}------f oo -
25 L | e -
0] ! _ : : of ! L no. ny\y
4000 3000 2000 1500 1000 500 4000 3000 2000 1500 700
Polystyrene cm-1 Polystyrene _ c é

Changing the Position and Size of Layout Frames

o If the pitch is set, the position and size of the layout frame can be adjusted according to the pitch.
The pitch settings can be configured by opening the right-click menu on the layout window and
clicking [Pitch Setup].

e Use the property window to specify the position or size numerically.

Select a layout frame to display its corresponding information in the property window.
Enter values for position (x, y), width, and height.
Leave the other items at their default settings.
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Scan parameter layout

Print Data Source -
Data Source | Active Tab
Indexx [1

Object Position |
X 421
A 460
Width a1
Height 561
View Options |
Spectra Layout | Auto
Graph Options | £
Grid Auto
Legend Auto
Active pen width Auto
Default pen width Auto
Line at 2000cm-1 Auto
Fil peaks Auto
Peak pick label Auto
Peal pick label on top o | Auto
Peak: borders Auto L
Point pick label Auto
¥-Range Auto
Y-Ranoe Auto S
Property Window

Arrange scan parameters, including comments, number of scans, and resolution.

GOx W D=~

Drag and drop [Scan Parameter] onto the report window and adjust its position and size.

Click [...] to the right of [Scan Parameter] in the property window.
The [Settings for printed items of scan parameters] window is displayed.

Click [+] to the left of [Main].
The sub-items are displayed.

Select the [Comment], [No. of Scans], and [Resolution] checkboxes.

Click [OK].

Settings for printed items of scan parameters E

Print | Parameter
[=] Iain
V] Comment
[ Sample name
[ Sample ID
] Option
[ Intensity Mode
[& Apodization
[ Win
[ IMax
[ | W] No. of Scans
] Resclution
[ FTIR Model
(s Atmosphere Correction
3 W Detail
3 I Instrument
[+ (& Advanced
E (& ASC Control
[E =] Others

[ ok

I [ Cancel ]

[Settings for printed items of scan parameters] Window
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Date and time layout

Click [+] to the left of [Property] in the item window.
Click [+] to the left of [IR spectrum].
Drag and drop [Aquired Date & Time] onto the report window and adjust its position and size.

Open the right-click menu on the layout window and click [Edit Mode].

OO~

Move the cursor to the start of the row and enter "Acquired Date & Time;".

@3 Pestrun (System Administrater) - Default Project - [Edit Printform] (==

File Edit View Graph 3Dim Tool Window Help ‘

| o o = - =
=L C\Program Files\LabSol O swme HEes « » AR
Active Data: PS1
Ps1 Print Data Source ]~

Data Saurce Active Tab
Index 1
Chject Postion
X 159 s —]
Y 350 i\
Width 1883 (‘r"\ U
Height 1906 %
View Opfions Y A il n m
Spectra Layout [Auto
Graph Options E
Grid Auto
Legend Autg ' 1, 1
Aelive pen widih At
| Default pen width Auto 4
| Line at 2000cm-1 Auto [
il peaks Auto 4
eak pick label Auto - 1
eak pick Iabel ontop o | Auto !
ok borders Auto [
oint pick label Auto
Range Auto
Y-Range Al 2
why System
& ReportTemplate
¥ Accessory
&, Viewprint.
View
1f Fim Thickness
Purity
Q Search Library
Q, spectrum/Peak Search Results
Q Text/Peak Search Results ; ;
(7] chemametrics 0 30 W0 BO P BT I
1 m ¥ B quant Folysyrane cmt
5 Photometric
BE] R Scanned on : 2/21/2011 3.08:25 PM }
Status
[10:02.42 AM 2/28/2011 Log start..
10:04.36 AM 2/28/2011 Quart: Ca ) T Ve
10:06:34 AM 2/28/2011 Quant: Ca I [
10:18:12 AM 2/28/2011 Maripulati BN [
10:19:59 AM 2/28/2011 Manipuiati 0 [Resonson [t
< e D

Ready

Report Template (Example of Layout)

10. Click [Save] or [Save As] on the [File] menu.
The report template is saved.

11. Click [Print Preview] on the main toolbar or the [File] menu.
A preview of printer output is displayed. This can be used to check the format before printing.

12. Click [Print] in the print preview window.
The [Print Setup] window is displayed.

13. Check settings such as the configured printer and number of copies and then print.

@ noTE

By registering the report template saved above to [View] in the [Print Preference] window, which
is accessible from the [Tool] menu, the report template can be used for printing by clicking
[Print] on the main toolbar or [File] menu, or the report template can be checked in the preview
window by clicking [Print Preview].
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11.3.2 Printing Two Sets of Data and Text (Comments)

The following example demonstrates how to create a layout for printing that contains the two spectra
displayed in the postrun program as well as comments for each spectrum, all arranged on a page in
the portrait orientation.

TR

B
[

.
=)

PRI

z ¥ =
}

20

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500 250
TOLUENE CAPILARRY Tiom

T XYLENE —

r“WTmeW

w"T

BUM

oo
=1
PRI B

PR

40

P I

20

4000 SSIOO 3000 2500 2000 1750 1500 250 1UI00 750 200 250
M-XYLEME CAPILLARY 1/om

Example of a Layout for Printing

= Display the "toluene.ispd" and "xylene.ispd" files in the postrun program (or view window of
the Spectrum program) and make them active.

= Click [Edit Printform] on the main toolbar.
The [Edit Printform] window is displayed.

= Click [New] on the [File] menu to create a new report template.

The [Page Setup] window is displayed.

= Set the printing orientation and margin and click [OK].
In this example, set the printing orientation to [Portrait] and all margins to "10 mm".

4. Open the right-click menu on the layout window and click [Page Setup].

= Click |:| (header and footer size).

The [Header Footer Configuration] window is displayed.
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7- Enter the size of the header and footer and click [OK].
Set both the header and footer to "10 mm" in this example.

8. Click [+] to the left of [View] in the item window.

A submenu that contains [Graph], [Peak Pick Table], and [Scan Parameter] is displayed. Each item
indicates the following information.

[F-4bd System
: L:& ReportTemplate
E‘_‘] Accessory
JE Viewprint
=-{l) View

~{n] Graph
-] Splitter Graph
~{EZ| Peak Pick Table
--{E8 Point Pick Table
-{EF| PauseRecord
-{EH| Scan Parameter
Timecourse Parameter
~{EH| Mapping Parameter
~{=] Bitmap
Ea--lﬂ_-ll_f Film Thickness
-l Purity
[ &, Search Library
[~ &, Spectrum/Peak Search Results
[~ &, Text/Peak Search Results
[
[
[
[

+-{="] Chemometrics
-EI-- Quant

-85 Photometric
-EI-- Property

Printable Information

ltem Description

[Graph]

Arrange the data displayed in the postrun program or the view window of
the relevant measurement program.

[Splitter Graph]

Arrange the data displayed in split view, which is enabled by selecting
[Split View] on the [Window] menu.

[Peak Pick Table]

Arrange the peak pick results of the displayed data.

[Point Pick Table]

Arrange the Point pick results of the displayed data.

[PauseRecord]

Arrange recordings that were paused during Time course measurement.

[Scan Parameter]

Arrange all (or some) scan parameters of the displayed spectrum data.

[Timecourse Parameter]

Arrange all measurement parameters of the displayed Time course data.

[Mapping Parameter]

Arrange all measurement parameters of the displayed mapping data.

[Bitmap]

Print the visible image obtained in microscope measurement or mapping
measurement.

The remainder of this example demonstrates how to print the active data displayed in the postrun
program or the view window of the Spectrum program.

LabSolutions IR Basic Operation Manual 143



I Chapter 11 Printing

9. Arrange the various information for printing.
Graph layout
Arrange graphs on the layout in the following manner.

1. Drag and drop [Graph] onto the report window.
A rectangular layout frame is displayed.

2. Use the mouse to adjust the layout frame to the appropriate size.
The layout frame corresponds to the area of the graph to be printed.

Changing position and size

The position and size of items in the report window can be changed.

e Move the mouse cursor over a M mark around the frame to display an up/down, left/right, or
diagonal arrow depending on the location of the mark on the frame. Drag while this arrow is
displayed to change the size of the layout frame.

e Move the mouse cursor inside the frame to display crossed arrows.

Drag while this arrow is displayed to change the position of the layout frame.

759 759
%T %T :
50+ 50+ -
D- T T T T T D- T T T T 4
4000 3000 2000 1500 1000 500 4000 3000 2000 1500 1
Palystyrene - cm-1 y 3 Paolystyrene c ,2

Changing the Position and Size of Layout Frames

o Ifthe pitch is set, the position and size of the layout frame can be adjusted according to the pitch.
The pitch settings can be configured by opening the right-click menu on the layout window and
clicking [Pitch Setup].

e Use the property window to specify the position or size numerically.

Select a layout frame to display its corresponding information in the property window.
Enter values for position (X, y), width, and height.
Leave the other items at their default settings.

Print Data Source ] -
Data Source [ Active Tab
Index [1

Object Position |
x 421
Y 460
Width a1
Height 561
View Options |
Specira Layout | Auto
Graph Options E
Grid Auto
Legend Auto
Active pen width Auto
Default pen width Auto
Line at 2000cm-1 Auto
Fill peaks Auto
Peak pick label Auto
Peak pick label on top o | Auto
Peak borders Auto | 8
Point pick label Auto
¥-Range Auto
Y-Ranoe Auto S
Property Window

144 LabSolutions IR Basic Operation Manual



11.3 Creating Report Templates

Scan parameter layout

Arrange the scan parameter comments.

oA L D=

Drag and drop [Scan Parameter] onto the report window and adjust its position and size.
Click [...] to the right of [Scan Parameter] in the property window.
The [Settings for printed items of scan parameters] window is displayed.

Click [+] to the left of [Main].
The sub-items are displayed.

Select the [Comment] checkbox.

Click [OK].

Settings for printed items of scan parameters @

| Parameter
Iain

Comment
Sample name
Sample ID
Option
Intensity Mode
Apodization
Min

Max

No. of Scans
Resaolution
FTIR Model
Atmosphere Correction
Detail
Instrument
Advanced
ASC Control
Others

-
IFEEEEE
ES

[H| =) ) =i

[ OK ] [ Cancel ]

[Settings for printed items of scan parameters] Window

Selecting spectra to print

The spectra for printing must be specified when multiple spectra are displayed in the view window.
Set the spectra for printing using the property window in the following manner.

1.

2.
3.
4.

Drag and drop [Graph] onto the report window.
Click the frame of the item to make it active.
Select [Tab by Index] for [Data Source] in the property window.

Enter the number of the data tab to print into the field next to [Index].

The number for [Index] should be specified according to the order of the data tabs in the view window,
as shown below.

bl PST (L] TOLUENE | k) XYLENE |
(1 ) ©)

View Window Data Tabs and Index Numbers

In this example, set the index of the item to print for [TOLUENE] to "2" and the index of the item to
print for [XYLENE] to "3".
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?b Postrun (System Administrator) - Default Project - [Edit Printform] W_E
File Edit View Graph 3Dim Tool Window Help |
_— & o —= = -
s sy D AT e HESS () AR
Active Data: TOLUEN ——————
TOLUENE Print Dala Source B
- C:\Program Files\LabSol | Data Source TabbyIndex [ ]
Active Data: XYLENE [ Index. 2
SVLENE Object Posiion |
& £ ChProgram Fles\LabSol [ = [TOLERE —
(] Active Data: PSL T o0 0 ey Fasie
psl Height 050 ot e Ya's s \
View Options - f"’
Specira Layout [Auto 0 ‘/\ I
Graph Options I "{ I
Grid Auto
Legend Auto
Active pen width Auto 40
| Defaut pen width Auto
[ Line at 2000cm-1 Auto
il peaks Auto 20
ek pick label Auto
eak pick label on top o | Auto
eak borders Auto i |
oirt pick label Auto 4000 35 2500 2000 1750 1500 1250 1 750 500 25
Range Auto TOLUENE CAPILARRY Jem
Y-Ranae Auto @
ViewiSoan Parameter
ey System
[és ReporTemplate [XYLEN] —~
b% Accessary 0
Viewprint Py
View %T r/‘ f‘] fr W’w \
Film Thickness i
A5 purity 0
@ search Library '
@, spectrum/Peak Search Results
Q, Text/Peak Search Results
% Chemometrics 40 |
Quant
el D 1E5 Photometric
i | @€ property 0
Status
10:02:42 AM 2/28/2011 Log start.
10:04:36 AM 2/28/2011 Quart: Ca 4000 35 2500 2000 1750 1500 1250 1 750 500 25
10:06:34 AM 2/28/201 1 Quant: Ca M-XYLENE GAPILLARY em
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Report Template (Example of Layout)

10. Click [Save] or [Save As] on the [File] menu.
The report template is saved.

11. Click [Print Preview] on the main toolbar or the [File] menu.
A preview of printer output is displayed. This can be used to check the format before printing.

12. Click [Print] in the print preview window.
The [Print Setup] window is displayed.

13. Check settings such as the configured printer and number of copies and then print.

@ noTE

By registering the report template saved above to [View] in the [Print Preference] window, which
is accessible from the [Tool] menu, the report template can be used for printing by clicking
[Print] on the main toolbar or [File] menu, or the report template can be checked in the preview
window by clicking [Print Preview].
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11.3.3 Printing Search Results

The following example demonstrates how to create a layout for printing the unknown sample
spectrum displayed in the search window, spectra in the search results, the hit list, and detailed
information regarding search results on a page in the portrait orientation.
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Example of a Layout for Printing

In the search window, search the [IRs Polymer2] library for [Polystyrene1.ispd], which is
located in the "\Data" folder.

Click [Edit Printform] on the main toolbar.
The [Edit Printform] window is displayed.

Click [New] on the [File] menu to create a new report template.

Open the right-click menu on the layout window and click [Page Setup].
The [Page Setup] window is displayed.
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= Set the printing orientation and margin and click [OK].
In this example, set the printing orientation to [Portrait] and all margins to "10 mm".

The [Header Footer Configuration] window is displayed.

6. Click |:| (header and footer size).
7. Enter the size of the header and footer and click [OK].
Set both the header and footer to "10 mm" in this example.
8. Click [+] to the left of [Spectrum/Peak Search Results] in the item window.

A submenu that contains [Hit Graph], [Hitlist], [Details], and [Parameter] is displayed.
Each item indicates the following information.

[F-ehd System

ReportTemplate

fj Accessory

E Viewprint

-- View

llﬂl_, Film Thickness

- Purity

Q,. Search Library

EQ\ Spectrum Peak Search Results

: Parameter

O, Text/Peak Search Results
-- Chemometrics

-- Quant

% Photometric

-- Froperty

1| m 3

Printable Information

Item Description

[Hit Graph] Print a spectrum found in the spectrum search or peak search.
The displayed spectrum hit or spectrum at a specified rank (hit number)
can be printed.

[Hitlist] Print the hit list from spectrum search or peak search.

[Details] Print detailed information regarding the spectrum hit in the spectrum
search or peak search.

The displayed spectrum hit or information at a specified rank (hit number)
can be printed.

[Parameter] Print the search parameters used in spectrum search or peak search.

The remainder of this example demonstrates how to print the unknown sample displayed in the search
window and the displayed spectrum hit.
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9. Arrange the various information for printing.

Spectrum hit layout

Arrange the spectrum hit on the layout.

1. Drag and drop [Hit Graph] onto the report window.
A rectangular layout frame is displayed.

7. Use the mouse to adjust the layout frame to the appropriate size.
The layout frame corresponds to the area of the spectrum that will be printed.

Changing position and size

The position and size of items in the report window can be changed.

e Move the mouse cursor over a B mark around the frame to display an up/down, left/right, or
diagonal arrow depending on the location of the mark on the frame. Drag while this arrow is
displayed to change the size of the layout frame.

e Move the mouse cursor inside the frame to display crossed arrows.

Drag while this arrow is displayed to change the position of the layout frame.

’

751 751
%T %T A
50 50 g
25 25
0] 0] A

A

4000 3000 2000 1500 1000 500 4000 3000 2000 1500 100
Palystyrene cm-1 Palystyrene _ =

Changing the Position and Size of Layout Frames

o Ifthe pitch is set, the position and size of the layout frame can be adjusted according to the pitch.
The pitch settings can be configured by opening the right-click menu on the layout window and
clicking [Pitch Setup].

e Use the property window to specify the position or size numerically.

Select a layout frame to display its corresponding information in the property window.
Enter values for position (x, y), width, and height.
Leave the other items at their default settings.

[ Print Data Source | -
Data Source Active Tab
Index: 1
Search Result Index 1
| Object Position |
X 150
A 350
Width 1500
Height 1200
[ Hitst 2
Hit to show Auto

Show searched spectrur | On
MNomalize searched spe | On

‘fiew Options |
Spectra Layout |Vemc:al
Graph Options |
Grid Auto
Legend Ato
Active pen width Ato
Default pen width Ato
Line at 2000cm-1 Auto
Fill peaks Off
Peak pick label Off i
Property Window
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Print settings for searched spectra

Set [Show searched spectrum] to [On] in the property window to print the spectrum hit in addition to
the unknown spectrum targeted in searching.
Display both spectra in vertical layout by setting [Spectra Layout] to [Vertical] in the property window.

Detailed information on the spectrum hit

1. Drag and drop [Details] onto the report window and adjust its position and size.

2. Specify the spectrum hit for printing.

The spectrum hit for printing can be changed using [Hit to show] in the property window.
Select [Auto] to print the spectrum hit displayed in the search window.

Enter the rank to print a spectrum hit at a specific rank in the hit list.

Select [Auto] in this example.

3. Specify the information for printing.
Specify the information for printing under [Hitlist] in the property window.

ltem Description

[Hit No.] Print the rank of the hit.
[Score] Print the score.
[Library] Print the library name.
[Name] Print the name of the spectrum in the library.
[Comment] Print the comment corresponding to the spectrum in the
library.
[Sadtler Information] Print detailed information from the Sadtler library.
[Aldrich/Hummel Information] Print detailed information from the Aldrich/Hummel libraries.
| Hitist |
Hit to show Auto
Hit Ma. On
Score On
Librany On
MName On
Comment On
Property Window
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12,
13.

11.3 Creating Report Templates

Hit list layout
Arrange the hit list on the layout in the following manner.

1. Drag and drop [Hitlist] onto the report window.
A rectangular layout frame is displayed.

7. Use the mouse to adjust the layout frame to the appropriate size.
The layout frame corresponds to the area of the hit list that will be printed.
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Ready

Report Template (Example of Layout)

Click [Save] or [Save As] on the [File] menu.
The report template is saved.

Click [Print Preview] on the main toolbar or the [File] menu.
A preview of printer output is displayed. This can be used to check the format before printing.

Click [Print] in the print preview window.
The [Print Setup] window is displayed.

Check settings such as the configured printer and number of copies and then print.

9 NOTE

By registering the report template saved above to [View] in the [Print Preference] window, which
is accessible from the [Tool] menu, the report template can be used for printing by clicking
[Print] on the main toolbar or [File] menu, or the report template can be checked in the preview
window by clicking [Print Preview].
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‘ Chapter 12 Easy Macro Program

This chapter explains the macro creation and execution functions of the easy macro program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter
This chapter explains the function for creating easy macro programs and the execution method.

B Operations that can be performed using this function
Create, edit, and execute macros using the easy macro program.

@ noTE

The following restrictions apply when using the easy macro program with the database and client
server editions of LabSolutions IR.

e Itis impossible to save a spectrum file which was loaded by using a macro item. When you use
a spectrum file as an object of Data Processing, please import it into a database beforehand.

e Filessaved in the database cannot be loaded. Macro programs can be executed to perform data
processing after loading the target data from the database in advance.

e Copy the reference spectrum file used in manipulation and the calibration curve file used in
chemometric quantitation to a local folder on the PC in advance using the database manager.

¢ Only filenames are used in spectrum measurement and the path and folder name are ignored.
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12.1 Easy Macro Program

The easy macro program in LabSolutions IR allows users to create macro programs by arranging
sequences of operations in order, beginning with LabSolutions IR startup.

Created macro programs can be registered to and executed from the launcher, main toolbar, and
Windows desktop.

The procedures that can be converted into macro programs are spectrum measurement and
manipulation functions.

12.2 Startup

Click [Easy Macro] in the LabSolutions IR launcher to start the easy macro program.

12.2.1 Easy Macro Program Editing Window Layout
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Easy Macro Program Editor Window

The easy macro program editor window is divided into the following four parts.

No. Name | Description

@ |Toolbar Displays the buttons for saving, loading, checking syntax, and
executing easy macro programs.

@ | Macro item list Displays a list of procedures that can be registered to macro
programs.

Select the desired macro item and drag and drop it into the macro
sequence editing window.

® | Description Displays an explanation of the selected macro item.
@ | Macro sequence editing Displays the created macro program.
window The user can copy, paste, and change the order of procedures.
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12.3 Creating Easy Macro Programs
12.3.1 Example of Creating an Easy Macro Program

12.3 Creating Easy Macro Programs

The example provided in this section demonstrates how to create an easy macro program that

performs the following operations.

LabSolutions IR spectrum program startup

\

FTIR initialization

\

Setting scan parameter

\

Display message to prompt the user to set the background measurement sample

\

Background (BKG) scan

\

Close the file (Background)

\

Display message to prompt the user to set the sample

\

Sample scan

\

Spectrum search

\

Saving of the spectrum

\

Printing

\

Macro complete message

\

Exit

1 = Select [New] from [File] on the toolbar.
This clears the macro sequence editing window.

2. Drag and drop [Program] - [Program Start] from the macro item list into the macro sequence

editing window and select [Spectrum] from [Program Name].

3. Drag and drop [Measurement] - [Initialize] from the macro item list into the macro sequence

editing window.
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4,

10.

Drag and drop [Measurement] - [Scan parameters (Main)] from the macro item list into the
macro sequence editing window and set the main measurement conditions.

In this example, configure the following settings.

Parameter Setting

[Mode] Transmittance (%T)
[Resolution] 4cm’”

[No. of scans] 10

[Max/Min] 400-4000 cm’™
[Apodization] Happ-Genzel
[Detector] Standard

[Mirror speed] 2.8 mm/sec

[Beam] Internal

Drag and drop [Control statement] - [Message] from the macro item list into the macro
sequence editing window and set the message display conditions.

7. Enter the text "Set the background sample." into [Message].

2. Enter "0" for [Display time (s)].
Entering a value of "0" will display the message until the user clicks [OK] before proceeding to the next
step in the macro.

Drag and drop [Measurement] - [BKG scan] from the macro item list into the macro sequence
editing window.

Drag and drop [File] - [Close] from the macro item list into the macro sequence editing
window.

Here, [Close] item is inserted to avoid searching and printing the Background data.

@ noTE

[Search], [Manipulations], [Chemometrics Quantitation], and [Print] items are applied to all of the
spectra on memories.

Drag and drop [Control statement] - [Message] from the macro item list into the macro
sequence editing window and set the message display conditions.

7. Enter the text "Set the sample." into [Message].

2. Enter"0" for [Dysplay time (s)].
Entering a value of "0" will display the message until the user clicks [OK] before proceeding to the next
step in the macro.

Drag and drop [Measurement] - [Sample scan] from the macro item list into the macro
sequence editing window.

Drag and drop [Search] - [Spectrum search] from the macro item list into the macro sequence
editing window and set the spectrum search parameter filename.

Set "\Program Files\LabSolutions\IR\Parameters\standard.isrp" (when the installation folder is
"C:\Program Files") for [Search parameter filename].
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11. Drag and drop [File] - [Save] from the macro item list into the macro sequence editing window.

12. Drag and drop [File] - [Print] from the macro item list into the macro sequence editing window
and set the file of the report template into [Report template filename].
Set the "//Search_Result.irtm//" file located in the "C:\Program Files\LabSolutions\IR\Data"
folder (when the installation folder is "C:\Program Files").

13- Drag and drop [Control statement] - [Message] from the macro item list into the macro
sequence editing window and set the message display conditions.

7. Enter the text "Processing complete!" into [Message].

2. Enter"0" for [Time (sec)].

Entering a value of "0" will display the message until the user clicks [OK] before proceeding to the next
step in the macro.

14. Drag and drop [Program] - [Program End] from the macro item list into the macro sequence
editing window.

12.3.2 Checking Easy Macro Programs

Click [Check] on the toolbar.
Any errors encountered in the created macro sequence during the check are displayed.

12.3.3 Saving Easy Macro Programs

The created macro sequence can be saved to file.

1- Select [Save As] from [File] on the toolbar.
The [Save As] dialog box is displayed.

2 = Save the created macro sequence.
In this example, save the macro sequence with the filename "measure-search-print.iscq".
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12.4 Editing Easy Macro Programs

This section describes how to edit macro sequence programs.

Once editing is complete, click [Check] on the toolbar to confirm that the changes to the macro
sequence are valid.

12.4.1 Loading the Easy Macro Program

1 = Select [Open] from [File] on the toolbar.

2 = Open the saved easy macro program.

12.4.2 Inserting Macro Items

1. Select the macro item for insertion from the macro item list.

2. Drag and drop the macro item onto the macro sequence editing window at the desired
insertion position.

The macro item is inserted at the position of the triangular mark.

12.4.3 Copying and Pasting Macro Items

1. Click the title of the macro item to copy.
The title is displayed in red.

2 = Select [Copy] from [Edit] on the toolbar.
3 = Click the macro item directly preceding the position for pasting.

4. Select [Paste] from [Edit] on the toolbar.
The macro item is pasted to the specified position.

12.4.4 Moving Macro Iltems

1. Click the title of the macro item to move.
The title is displayed in red.

2 = Drag the title to move the macro item and release the left mouse button at the position for
insertion.

The macro item is inserted at the position of the triangular mark.
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12.4.5 Deleting Macro Items

1 = Click the title of the macro item to delete.
The title is displayed in red.

2. Select [Delete] from [Edit] on the toolbar.

12.5 Executing Easy Macro Programs

Easy macro programs can be registered to and executed from any of the following locations.

B Easy macro program editing window
Click [Run] in the easy macro program editing window to execute the macro program.

B Launcher
Macro programs can be registered to a launcher button on the [Macro] tab.

B Main toolbar

Macro programs can be registered to an easy macro button on the main toolbar in the program or
postrun program.

B Window desktop

Create a copy (or shortcut) of the easy macro program file on the Window desktop and double-click
it to execute the macro program.
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12.5.1 Executing an Easy Macro Program

Execute a registered easy macro program.

1 = Click the registered button on the launcher or main toolbar, or double-click on the icon on the
Window desktop.

The [Macro Execute] window is displayed.

% Example -Macro Execute

+ || [ ]|
Close Stop Pause

[>= DDD1 : Program Start |
0002 : Initialize

0003 : Scan Parameters (Main)

0004 Message

0005 : BKG Scan

Q006 : Message

0007 : Sample Scan

(008 : Spectrum Search 57
Digplay Parameter Window

| »

m

gram Mame Spectrum

[Macro Execute] Window

Name Description

[Close] Closes [Macro Execute] window.

If the [Macro Execute] window was opened from the easy macro program
editing window, clicking this button returns to the easy macro program
editing window.

If the [Macro Execute] window was opened from the launcher, clicking this
button just closes the [Macro Execute] window.

[Stop] Stop the execution of the easy macro program. Macro programs cannot be
resumed.

[Run] Execute the easy macro program.

[Pause] Pause execution of the easy macro program. Macro programs can be

resumed from the paused state.

2. Click [run].

The easy macro program is executed.
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12.6 Important Notes Regarding Easy Macro Program
Creation

Be aware of the following points when creating easy macro programs.

12.6.1 Program Startup and Exit

Always start macro sequences with [Program Start] and end sequences with [Program End] when
the easy macro program is to be executed directly from the easy macro program editing window,
launcher, or Windows desktop.

[Program start] and [Program End] are not required when the easy macro program is to be executed
from the main toolbar in the Spectrum program or postrun program. Execute the macro program in
the context of the program to which it is registered.

12.6.2 Filename Specification Method
Filenames must be specified when registering [Sample scan], [Open], or [Save As] from the macro
item list into the macro sequence.

If, however, you wish specify the filename by selecting or entering it at the time of execution instead
of during macro sequence creation, select the [Open a prompt before execution] checkbox.

Executing a macro sequence in this state will display a [Prompt] window when the corresponding
item is reached, which allows the user to select or enter a filename.

% Executing Macro item: Open @

You can edt parameters when the Macro item includes parameters

@ Datafilename ]

Folder name:

Owveray

Cortinue

[Prompt] Window for [Open]

12.6.3 Scan Parameters

When a macro program with scan parameters runs, scan parameters are changed for it. When the
LabSolutions IR is activated as a user without a right of "Edit scan parameters"”, scan parameters
are changed for the macro program with scan parameters. Memorizing or saving scan parameters
before running the macro program is recommended.

When a user without a right of "Edit scan parameters" uses a Measurement program after executing
such macro program, he loads a scan parameter file which was saved by Administrator.
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12.6.4 Requirements and Restrictions

B Requirements regarding combinations of macro items

Item Requirement/Restriction

[Program start] e [Program Start] must always be paired with [Program End].

[Program End] e Even when starting the easy macro program from the Spectrum program or

postrun program, a new program is started if the [Program start] item is present
in order to execute the macro sequence.

[Start of repeat] Always enter [Start of repeat] before [End of repeat].

[End of repeat] Make sure that [Start of repeat] is paired with [End of repeat].

When using nested loops, make sure that [Start of repeat] and [End of repeat] do
not straddle other loops.

Example:

Good: Start of repeat D - (Start of repeat @ - End of repeat @) - End of repeat D
Bad: Start of repeat (D - Start of repeat @ - End of repeat ) - End of repeat 2

[Chemometrics When using [Chemometrics quantitation], specify to execute the postrun program
quantitation] in [Program Start]. An error will occur if spectrum measurement is specified for
execution.

B Requirements and restrictions regarding macro item and file combinations

Item Requirement/Restriction

Data files An error occurs if the target data is not present prior to the execution of
manipulation, printing, saving, or chemometric quantitation.
Example of the displayed error message:

e xMacroRunThis1*#17: id& = GetContainerld&(GetActiveObject) (10090)
(10090) OLE automation error’ parameter is incorrect.

e xMacroRunThis1*#143: For c = Lbound&(Ist&) To UBound&(Ist&) (10023)
(10023) Array index outside valid range.

Saving ¢ Because the purpose of easy macro programs is to automate execution, saving
by overwriting is performed when the [Prohibit overwriting of other data files]
checkbox is selected in the [Security Policy Settings] window in LabSolutions.

o If the [Overwrite the data file at the same time adding the IR data set] checkbox
is selected in the [Security Policy Settings] window in LabSolutions, data is not
saved when manipulation is performed in the easy macro program.

If saving is required, always insert the [Save] item or [SaveAs] item into the
sequence and save the macro program.

Manipulation e Errors do not occur during creation of the macro sequence if parameters that
cannot be calculated for a manipulation item are entered.
Errors will occur at the time of macro sequence execution.

¢ When executing manipulation using an easy macro program, spectrum names
may be different to when the same operations were performed manually.

B Requirements and restrictions regarding macro program exit

Item Requirement/Restriction

[Program End] When [Program End] is executed, a [Exit] window is displayed if unsaved data is
present in LabSolutions IR.

The easy macro program does not exit while the [Exit] window is displayed. Click
[Yes] or [No] in the [Exit] window to exit LabSolutions IR and close the [Scan
-Macro Execute] window.

Always insert a [Save] item or [SaveAs] item into the sequence before the
[Program End] item to ensure that data is saved.
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13.1 Turning the Power OFF

13.1.1 For IRTracer-100

Use the following procedure to turn OFF power to the IRTracer-100.
1 = Confirm that all necessary data in the LabSolutions IR software has been saved.

= Close the [LabSolutions Main] window, launcher, [LabSolutions IR] postrun program, and any
measurement programs.

= Turn OFF power to Shut down the PC.

4. Confirm that the disk access indicators for the hard disk and floppy disk drives are inactive
before turning OFF power to the PC.

= Turn OFF the activationmain switch at the lower right on the front of the IRTracer-100.

The green power indicator will turn off.
Keep the power supply cable connected to the IRTracer-100 to allow the internal dehumidifier to run.

@ noTE

Do not turn off the power or press the reset switch on the PC while Windows is running. This
may subsequently prevent Windows from running properly.
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13.1.2 For IRPrestige-21

Use the following procedure to turn OFF power to the IRPrestige-21.

1.

2.
3.
4,

Confirm that all necessary data in the LabSolutions IR software has been saved.

Close the [LabSolutions Main] window, launcher, [LabSolutions IR] postrun program, and any
measurement programs.

Shut down the PC.

Turn OFF the activation switch at the lower right on the front of the IRPrestige-21.

The green lamp will turn off.
Keep the power supply cable connected to the IRPrestige-21 to allow the internal dehumidifier to run.
(The orange lamp should be lit.)

@ noTE

Do not turn off the power or press the reset switch on the PC while Windows is running. This
may subsequently prevent Windows from running properly.

13.1.3 For the IRAffinity-1 Series

Use the following procedure to turn OFF power to the IRAffinity-1 series.

1.

2.
3.
4,

Confirm that all necessary data in the LabSolutions IR software has been saved.

Close the [LabSolutions Main] window, launcher, [LabSolutions IR] postrun program, and any
measurement programs.

Shut down the PC.

Turn OFF the activation switch at the lower right on the front of the IRAffinity series
instrument.

The green power indicator will turn off.
Keep the power supply cable connected to the IRAffinity series instrument to allow the internal
dehumidifier to run.

@ noTE

Do not turn off the power or press the reset switch on the PC while Windows is running. This
may subsequently prevent Windows from running properly.
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13.1.4 For the FTIR-8000 Series
Use the following procedure to turn OFF power to the FTIR-8000 series.

1 = Confirm that all necessary data in the LabSolutions IR software has been saved.

Close the [LabSolutions Main] window, launcher, [LabSolutions IR] postrun program, and any
measurement programs.

2.
3. Shut down the PC.
4.

Turn OFF the activation switch at the lower right on the front of the FTIR-8000 series
instrument.

@ noTE

Do not turn off the power or press the reset switch on the PC while Windows is running. This
may subsequently prevent Windows from running properly.
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‘ Chapter 14 [Easy Scan] Program

This chapter explains how to operate [Easy Scan] program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter
This chapter explains the easy measurement program function.

B Operations that can be performed using this function
Execute background (BKG) scan, spectrum scan, peak pick, and printing automatically.

@ noTE

Atmosphere correction function

Although LabSolutions IR is provided with an atmosphere correction function that eliminates the
effects of carbon dioxide and water vapor from the measured spectrum, this function may not be
effective in the following cases.

¢ When there is so much water vapor in the atmosphere that the spectrum is saturated
e Or conversely, when there is almost no water vapor due to purging
e When amide absorption occurs

In these cases, turn off atmosphere correction during measurement (on the [Tool] menu) and
proceed with measurement as usual without using the atmosphere correction function for
manipulation.
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14.1 [Easy Scan] Program

[Easy Scan] program assist in the execution of simple measurements.

When [Easy Scan] program are run, normal measurement can be executed by performing
operations according to displayed messages.

14.1.1 Preparation

B Configuration of LabSolutions IR

Configure the following on the spectrum measurement toolbar in the spectrum measurement
program in LabSolutions IR.

e Deselect the [Continuous] checkbox.

B Scan Parameters

When the program runs, scan parameters are changed for it. When the LabSolutions IR is activated
as a user without a right of "Edit scan parameters"”, scan parameters are changed for the program.
Memorizing or saving scan parameters before running the program is recommended.

When a user without a right of "Edit scan parameters" uses a Measurement program after executing
this program, he loads a scan parameter file which was saved by Administrator.

14.1.2 Note During Operations

The following operations will cause [Automation Error] to be displayed.
e [Cancel] is clicked in the [Login] window.
e Spectrum data is not obtained because scanning of the sample spectrum is aborted.
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14.2 Startup

1. Close all LabSolutions IR measurement programs and the postrun program.

2. Click the [Macro] tab in the LabSolutions IR launcher and then double-click [Easy Scan].
’v—

B sHIMADZU

LabSolutions IR

Macro

ASTM Validation | Validate FTIR based on ASTM E1421 Level Zeno
JP Validation | Validate FTIR based on Japanese Phamacoposia
EP Validation | Validate FTIR based on European Pharmacopoeia
ChP Validation | Validate FTIR based on Chinezse Phamacopoeia

Beood

S | Browse Validation reports
[l] | Execute Spectrum scan, Peak pick and Printing c...
=] | Make an identification report based on Japanese ...

Food Additives |dentification | Make an identification report of food additive samp. ..

Contaminant Analysis | ldentify components of contaminant using spectrum

FTIR-PC-nstrument 1 - System Administrator - Default Project

Launcher

The [Macro Execute] window is displayed.
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3- Click [Run].

B i =

[>>[0001 : Program Start |
0002 : Load Basic File

0003 : Program End

Display Parameter Window

Program Name ’Spedn.lm V]

[Macro Execute] Window

4. Enter a user ID and password into the [Login] window and click [OK].

@ noTE

When [Cancel] is clicked, [Automation Error] is displayed. Click [OK].

LabSolutions H IM

User|D:  Shimadzu -
Password: | | Change Password >> |
) )
[Login] Window
The program starts.

The LabSolutions IR spectrum measurement program starts and the [Easy Scan] window is displayed.
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14.3 Executing an [Easy Scan] Program

1. Turn ON power to the FTIR.

Click the [Macro] tab and click [Easy Scan].

3. The [Macro Execute] window is displayed. Click [Run].
The [Login] window is displayed.
4. Enter a user ID and password and click [OK].

The Spectrum program starts and the system is initialized automatically.
Clicking [OK] with respect to the confirmation message regarding consecutive measurement settings
displays the [Parameter Setting] window.

5. Enter a filename for saving the scan parameters and spectrum as well as a comment.

@Parame‘cer Setting @
M ade R ezolution Fange
© %7 ) 050 High 4000
@ ABS ©1.0 Low  [400
200
Mo. of Scan @ 4.00
20 (800
(1 16.00
Data
DataFile  [Data
Cornrnent |5|:uec:trum

[Parameter Setting] Window

In this example, configure the following settings.

Item Setting

Mode Transmittance or absorbance

Resolution 0.25, 0.5 (or 0.85), 1.0, 2.0, 4.0, 8.0, or 16.0

No. of Scan 1 to 4000

Range Normally 7800 to 350

Data File Enter a filename.
It is not necessary to add ".ispd" as the file extension. If the same
filename already exists, it will be overwritten without warning.

Comment Enter a comment.

6- Click [OK].
The message [Execute BKG scan?] is displayed.
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7. When performing background (BKG) scan, set the background sample in the sample
compartment or confirm that no sample is in the sample compartment and then click [Yes].

The background (BKG) measurement starts immediately.

.- E=] WinWrap Basic

Execute BKG scan?

e [ m

Starting Background (BKG) Scan

@ noTE

Click [No] to skip background (BKG) scan and proceed to the next step.
Always perform background (BKG) scan when measurement conditions have been changed.

Once background (BKG) scan is complete, the message [Execute BKG scan again?] is displayed.
Check the sample and click [Yes] to perform background (BKG) measurement again.

.. E=] WinWrap Basic

Execute BKG scan again?

(e )% ]

Background (BKG) Scan Complete

@ noTE

Click [No] to proceed to sample scan.
Once background (BKG) scan is complete, the message [Set a sample into Sample

Compartment?] is displayed.
Eg WinWrap Basic E

Set a sample inte Sample Compartment

Set the Sample
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8. Set the sample and click [OK].

Sample scan starts.

Once sample scan is complete, peak pick is performed and the detected peaks are displayed on a
spectrum.

The message [Are results acceptable?] is displayed after peaks are detected.

{4 Confirm detection resutts ESllton - view! = Er=]
] i (_\ Manipution i Easy Macro
Are results acosptable? = 3 m | o) - é‘: )—';;m'—"r;-‘ ’—‘m'ﬁ;m—'r;l
e J Search Edt Prirtform Basclne Corection el 'Add Macros sl
oK Increase Deciease
pr 1
I ——— ] Dat:
=% [ C\Program Files\LabSo palian|
Active Data: Data 5
Data i l n l
2 | (I
= v__,_} \~ UL/\,\,
] e /“"\_,-M\/\AAAA,
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
Specium cm-1
B Nk gT [Date —
B E
s ? gy
25 B3
i =
Abs ] u |
2
15
.
1 [ L3 N ,'\ k }
—y|| i
2 Measueme
3 lsasureme aol ~ A T VPP
K S R R A R A A R N A R A R Rl

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
Spectrum cm-1

Rl | '

FTIR Measurement ready 2016.86 cm-1, 1.74935 Abs

Peak Pick Results

9 = Click [Increase] or [Decrease] to adjust the peak pick results.

Click [Increase] or [Decrease] to increase or decrease the number of detected peaks and return to the
same message window.

10 Click [OK].

The spectrum is printed automatically.
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14.4 End of Program

1 « Click [OK].

The LabSolutions IR spectrum measurement program closes after printing is complete.

@ noTE

If any created files are unsaved, a message prompting whether to save the files is displayed
before the program closes. Click [Yes] to save the files.

& Some files have been changed.

Do you save the marked files?

C: ‘\Program Files'LabSolutionsIR. \Data\Data. ispd

[ ‘fes ] [ Mo ] [ Cancel

Save File Confirmation

2 = Click [Close] in the [Macro Execute] window.

0001 : Program Start
0002 : Load Basic File

[>>[0003 : Program End |

Display Parameter Window

[Macro Execute] Window
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Chapter 15 Contaminant Analysis Program

This chapter explains how to operate the contaminant analysis program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter
This chapter explains how to use the contaminant analysis program.

B Operations that can be performed using this function

Perform spectral analysis of contaminants and identify "major components" and "accessory

components". In addition, display analysis results that contain an approximate purity with respect to
each type of component and print the analysis results.
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15.1 Contaminant Analysis Program

The contaminant analysis program assists in the analysis of spectra that contain contaminants in
addition to the creation of reports.

Select the measurement method, "ATR" or "Transmittance/Reflectance", used to obtain the
spectrum for searching (unknown spectrum) in order to automatically set the libraries that
correspond to the measurement method. A search of the unknown spectrum is conducted and then
a peak comparison is performed using the peak tables associated with these libraries with respect to
the top 10 hits in the search results for the detected substances. The results of this peak comparison
show the major components ranked with (+++), (++), and (+).

e (+++): All detected peaks match the peak wavenumbers in the peak pick table.

o (++): All detected peaks, except one, match the peak wavenumbers in the peak pick table.

o (+): All detected peaks, except two, match the peak wavenumbers in the peak pick table.
Peak comparison is also performed using the peak tables with respect to the detected substances at

rank 11 and lower in the hit list. The results of this peak comparison show the accessory
components ranked with (+++), (++), and (+).

The criteria used to determine ranks (+++), (++), and (+) is the same as for the major components.

The spectra of substances with ranks (+++), (++), and (+) for major and accessory components can
be selected for overlaying on the unknown spectrum (or viewed in stack display) and the result can
be printed.

B During operations
The following operations will cause [Automation Error] to be displayed.
o [Cancel] is clicked in the [Login] window.

B Spectrum selection
This program loads data with an active pointer from the selected spectrum file for use in calculation.

In LabSolutions IR, when any type of manipulation is performed on the measured data, such as
baseline correction or Kubelka-Munk conversion, the results of manipulation are saved below the
original data in the file's hierarchy in the tree view. Because multiple spectra can coexist in a single
file, an active pointer is employed to represent the data that is displayed first when the file is opened.
This program uses the data with this active pointer in manipulation. Normally, the active pointer is
set to the data that was manipulated last.

If the active pointer is not set for the target data, open the file in LabSolutions IR, open the right-click
menu on the data in the tree view and click [Active Pointer], and then close the file.
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=1 CG\Program Files\LabSolutions'

Q Active Data: Differencel
EI Polystyrenel

[+-®0; Properties

[ Interferogram

]-- Background Interferogra -

[
E
E] Differenc=1 =
£
[

7-fu] O ¥ Display 40
ER S

%‘t‘) g |~

Save as 3

Export |-

Bk Close _:

Hide E

Hide All I —

Peaktable =

1

Tree View and Active Pointer

B Scan parameters in reports
Scan parameters are printed in reports if measured raw data is used by this program.
However, scan parameters are not printed and the corresponding location in the report is left blank if

the active pointer is set to data that has been manipulated. The reason is that manipulated data
does not include scan parameters because it is not raw data.

B Important notes regarding LabSolutions DB IR (database edition) and LabSolutions
CS IR (client server edition)
Although the target spectrum needs to be selected when the contaminant analysis program is
running, spectra in the database cannot be selected.

To access a spectrum from the database, export the target spectrum from the database to a local
folder on the PC in advance and then select the exported spectrum when the contaminant analysis
program is running.
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15.1.1 Program Sequence

| Start

v

Select the "Transmittance/Reflectance" or "ATR" method.

v

Load the spectrum of the unknown sample.

v

If the maximum peak intensity is higher than 1 absorbance, the message "The peak is
saturated and there is a possibility that a correct result is not obtained." is displayed.

v

Normalize the spectrum to between 0 to 1 absorbance.

v

Peak pick

v

Perform spectrum search using contaminant libraries that correspond to the
"Transmittance/Reflectance" or "ATR" method.

v

Peak comparison is performed using the peak pick tables that correspond to the contaminant
libraries with respect to the top 10 hits in the search results for the detected substances.

v

If wavenumbers 1 to 3 in the peak pick table are present in the detected peak wavenumbers,
the detected peak wavenumbers re compared with wavenumbers 4 to 10 in the peak pick
table.

If these wavenumbers are not present, comparison is not performed with peak wavenumbers
4 to 10. If these wavenumbers are present, the search results are displayed as major

components.

Peak comparison is performed using the peak pick tables with respect to the detected
substances at rank 11 and lower in the hit list.

v

If the detected peak wavenumbers are present, comparison is then performed with peak
wavenumbers 4 to 10. If these wavenumbers are not present, comparison is not performed
with peak wavenumbers 4 to 10. If these wavenumbers are present, the search results are

displayed as accessory components.

The search results are displayed as follows for the major and accessory components:
(+++): All detected peaks match the peak wavenumbers in the peak pick table.

(++): All detected peaks, except one, match the peak wavenumbers in the peak pick table.
(+):  All detected peaks, except two, match the peak wavenumbers in the peak pick table.

v

The spectra of substances with ranks (+++), (++), and (+) for both major and accessory
components can be selected (multiple selection possible) for overlaying on the unknown

spectrum (or viewed in stack display).

Print the identification results, unknown spectrum, and the spectra of the selected major and

accessory components.

End
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15.1.2 Improving the Quality of Identification

Be mindful of the following points in order to improve the quality of identification.

¢ Interpolating data measured at 8 cm™ to 4 cm™ will improve the likelihood of hits when performing
identification.

e Changing the wavenumber range will improve the likelihood of hits when spectra were measured
outside the wavenumber range of the relevant libraries, at for example, 4000 cm™ to 400 cm™.

(ATR Iib1rary range: 4000 cm™ to 600 cm™, transmittance/reflectance library range: 4000 cm™ to
700 cm™)

e Performing atmosphere correction prior to identification will improve the likelihood of hits.
e Correcting curved baselines will improve the likelihood of hits.

¢ A search may not return hits when identifying data measured in a region narrower than the
wavenumber range of the relevant libraries.

¢ Always make the data to be identified active before performing identification.
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15.2 Initial Configuration

Configure the basic settings of the contaminant analysis program. These settings should be
performed during installation. The procedure for initial configuration is described below.

1. Double-click [Contaminant Analysis] on the [Macro] tab in the LabSolutions IR launcher to
start the contaminant analysis program.

Run the program. The [Selection] window is displayed.

2 = Press the "Ctrl", "Shift", and "F10" keys together on the keyboard.
5 Selection

Select

|Trans£Hef. | ATH | | Cancel |

[Selection] Window
The [Password] dialog box is displayed.

3 = Enter a password.
The password is [shimadzu]. (Enter the password completely in lowercase.)

r Password

Paszward | tEEREERS

[Password] Window
The [Configuration] dialog box is displayed if the entered password is correct.

4. Select [English] for [Language] and click [OK] button.
r@ Configuration

Language English -

ook || Caneel |

[Configuration] Dialog Box

Setting Description
Language Japanese/English | Select the language used in the program. Select [English].
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15.3 Startup

1. Close all LabSolutions IR measurement programs and the postrun program.

2. Click the [Macro] tab in the LabSolutions IR launcher and then double-click [Contaminant
Analysis].
’v—

B sHIMADZU

LabSolutions IR

Macro

ASTM Validation | Validate FTIR based on ASTM E1421 Level Zeno
JP Validation | Validate FTIR based on Japanese Phamacoposia
EP Validation | Validate FTIR based on European Pharmacopoeia
ChP Validation | Validate FTIR based on Chinezse Phamacopoeia
Repart Viewer | Browse Validation reports

Easy Scan | Execute Spectrum scan, Peak pick and Printing c...

Phama Report | Make an identification report based on Japanese ...

dert | Make an identification report of food additive samp. ..

god dit £ ertifi tion
[I Contaminant Analysis ] | ldentify components of contaminant using spectrum

FTIR-PC-nstrument 1 - System Administrator - Default Project

Launcher

The [Macro Execute] window is displayed.
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3- Click [Run].

o E R

[>> 0001 : Program Start |
0002 : Load Basic File
0003 : Program End

Display Parameter Window

Program Mame lPostrun vl

[Macro Execute]

4. Enter a user ID and password into the [Login] window and click [OK].

@ noTE

When [Cancel] is clicked, [Automation Error] is displayed. Click [OK].

LabSolutions IM

User|D:  Shimadzu -
Password: | “ | ’ Change Password == ]
o
[Login] Window
The program starts.

The LabSolutions IR postrun program starts and the [Contaminant Analysis | window is displayed.
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15.4 Executing the Contaminant Analysis Program

Prepare spectrum data for contaminant analysis.

@n

2.

3.

OTE

The contaminant analysis program loads data with an active pointer from the selected spectrum file
for use in calculation.

Interpolating data measured at 8 cm™ to 4 cm™ will improve the likelihood of hits when performing
identification.

Changing the wavenumber range will improve the likelihood of hits when spectra were measured
outside the wavenumber range of the relevant libraries, at for example, 4000 cm™ to 400 cm™.
(ATR library range: to 600 cm™, transmittance/reflectance library range: to 700 cm™)

Performing atmosphere correction prior to identification will improve the likelihood of hits.
Correcting curved baselines will improve the likelihood of hits.

A search may not return hits when identifying data measured in a region narrower than the
wavenumber range of the relevant libraries.

Click [Contaminant Analysis] to start the Contaminant Analysis program.

The following message appears if the contaminant analysis program is started when data is currently
displayed on screen.

Click [Yes] if proceeding does not pose a problem.

Click [No] to exit the contamination analysis program.

This message does not appear if data is not currently displayed.

@ WinWrap Basic 3
Warning.!
The Spectrum window currently cpened, will close if ancther program is started,
Continue?
Wes ] | Mo

Warning Dialog Box

Select the measurement method ([Trans/Ref.] or [ATR]).

@ Selection @

Select

| Tranz/Fef.

‘ ATH | | Cancel |

Selecting the Measurement Method (Libraries)

Select the spectrum for analysis from the folder that stores the corresponding data and click
[Open].

Identification starts.
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The spectrum undergoes zero baseline correction first, and then peak pick is performed.

The libraries that correspond to the measurement method are selected and peak comparison is
performed using the peak tables associated with these libraries with respect to the top 10 hits in the
search results for the detected substances.

The results of peak comparison show the major components ranked with (+++), (++), and (+).

e (+++): All detected peaks match the peak wavenumbers in the peak pick table.
e (+1):  All detected peaks, except one, match the peak wavenumbers in the peak pick table.

e (4): All detected peaks, except two, match the peak wavenumbers in the peak pick table.

Peak comparison is also performed using the peak tables with respect to the detected substances at rank
11 and lower in the hit list. The results of peak comparison show the accessory components ranked with
(+++), (++), and (+).

The criteria used to determine ranks (+++), (++), and (+) is the same as for the major components.

The spectra of substances with ranks (+++), (++), and (+) for major and accessory components can be
selected for overlaying on the unknown spectrum.

[ETRem =T

Major Components
(++) Polypropylene (PP) 1
(++) "Folypropylene

Accessory Components
(+++) AI(OH)3

Identification Result Window
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15.4 Executing the Contaminant Analysis Program

The following message appears if the maximum peak absorbance of the loaded infrared
spectrum exceeds 1. While it is possible to proceed with identification by clicking [Yes], this may
result in misidentification.

@ WinWrap Basic

The peak is saturated and there is a possibility that a correct result is not obtained.

Continue.?

EX

(e )0

When Absorbance Exceeds 1

4. Select the detected components and click [Display].
The target spectrum of analysis and the selected detected spectrum are overlaid.

Selection

Select

Manipulation
Arithmetic v

EdtPfom [T Womazs ¥

w Help

[=-fsls) Contaminant
*T Properties
Ry EVBEShkE

T Active Dats: Contaminant |

B, Peak Pick Table
Contaminant_Normalize 00

Back Mext lc ~ g - I

10
Abs 7
05

4000 3600 3200 2800 2400 2000 1800
Cor i dwith an ATR y

200 2800
Car i dwith an ATR v

Spectrum Display

Click [Back] to return to the identification result window.
Click [Next] to proceed to printing.
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5. Click [Yes] to print.

Print out?

e [

Print Dialog Box
Example of report output

A report, such as the one shown below, can be output after analysis.

The first page contains the analysis results.

The second page contains the unknown sample spectrum and the spectra of the selected major and
accessory components. The third page onwards contains the spectra of the selected major and accessory
components that did not fit on the first page. Three spectra can be printed per A4 page.

<<< |dentification Report >>>

are Nane  GHPTMEET Fies ST IRIA R ¥R S | e

Major Components

[+++) Polyethylene Terephthalate (PET)
(+++) Polyester Film (TAIKO-FE)

(+++) Polyester Film (TOYOBO ESTER FILM &
ESPET FILM)

Accessory Components
(++)  KH2PO4

P I S
W ame  am g me om0 o 7
Pehien. TarghissulalPET] TrrarmssasMcreseise) \ram

1194) Major Sompanen Pstpnaner Fiem (TAIG-FE)

Report Example (Pages 1 and 2)

A dialog box prompting whether to repeat analysis appears after printing is complete or when [No] is
clicked in the print dialog box.

Click [Yes] to return to the contaminant analysis program editing window and continue with
contaminant analysis.

Click [No] to exit the contamination analysis program.

Continue?

oY || me

Repeat Analysis Dialog Box
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15.5 End of Program

1. Click [No] in the [Check] dialog box.
The LabSolutions IR postrun program exits.

2. Click [Close] in the [Macro Execute] window.

[ 32876FM -Macro Execute (25

+ || > | |
Close Stop Run Pausze

0007 : Program Start
0002 : Load Basic File

|:> D003 : Program End |

Display Parameter Window

[Macro Execute] Window
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15.6 Libraries and Peak Tables

H Libraries
The contaminant analysis program uses the six libraries shown in the table below.

The ATR method and transmittance/reflectance method each use three of these six libraries during
search execution. The ATR libraries consist of spectra in the 4000 cm™ to 600 cm™ wavenumber
range and the transmittance/reflectance libraries consist of spectra in the 4000 cm” to 700 cm™
wavenumber range. All libraries have a spectrum resolution of 4 cm™.

Users can register new spectra to these libraries.
The contents of libraries can be viewed in the [Edit Library] window.

Filename Description

Inorganic.” Inorganic, ATR method
Organic.* Organic, ATR method
Polymer.* Polymer, ATR method
T-Inorganic.* Inorganic, transmittance method
T-Organic.* Organic, transmittance method
T-Polymer.* Polymer, transmittance method

H Peak Tables
The peak pick table files are in CSV format.

The peak tables consist of the files "A_FMIAPeaktable.csv", "A_ FMOAPeaktable.csv",
"A_FMPAPeaktable.csv", "T_FMITPeaktable.csv", "T_FMOTPeaktable.csv", and
"T_FMPTPeaktable.csv", which are each associated with the libraries Inorganic.IDX, Organic.IDX,
Polymer.IDX, T-Inorganic.IDX, T-Organic.IDX, and T-Polymer.IDX.

When the user registers a new spectrum into a library, the peak wavenumber and substance name
can be entered along with the library ID.

The figure below shows part of the "A_FMPAPeaktable.csv" file.

A | B [ e [ D E [ F [ & | H 1 [0 T v L [ w T v T o |
L1 Threshald | Moise Leve Minimurm : Nurmber of Mumber of Tolerance of Wavenumber
L2 | 0 01 0.z 10 0 g
3
LLib.ID Species  |Wavanumt Wavenumb WavenumbWavenumk Wavenumt Wavenumb WavanumbWavenumb Wavenumb Wavenurnb Matarial M: Spectram Information
| 5 |1-Inorganic 106278 9509 7966 Silica Gel
| 6 |2 - Indrganic 1072420 75081 BIF.22 Diatarnaceaus Earth
L7 |3 - Inorganic 367632 101649 TALG

Part of the "A_FMPAPeaktable.csv" File

The function of each item is listed in the table below.

No. Item | Description
1 [Threshold] Enter the threshold value used in peak pick.
2 [Noise Level] Enter the noise level used in peak pick.
3 [Minimum area] Enter the minimum area used in peak pick.
4 [Number of Indicates the maximum number of peak wavenumbers to use in peak
Wavenumber] comparison (fixed to 10).
5 [Number of Peak This item is not used by the contaminant analysis program (fixed).
Ratio]
6 [Tolerance of Enter a wavenumber range to serve as the allowable error used in the
Wavenumber] comparison between the peak wavenumbers detected in the infrared spectrum
of the unknown sample and the peak wavenumbers listed in the peak pick table.
7 [Lib.ID] Indicates the library ID of substances that have corresponding peak
wavenumbers in the Inorganic.IDX, Organic.IDX, and Polymer.IDX libraries.
8 [Species] This item is not used by this software.
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No. ‘ Item Description
9 [Wavenumber 1] to | Enter the wavenumbers used in peak comparison. A maximum of 10
[Wavenumber 10] | wavenumbers can be entered and peak wavenumbers that are not present in
the registered substance can be specified by prefixing the relevant wavenumber
with a minus sign (-).
Enter peak wavenumbers that are definitely present or definitely not present in
substances in [Wavenumber 1] to [Wavenumber 3]. If these peak wavenumbers
are matched, comparison is performed with the remaining peak wavenumbers
of [Wavenumber 4] to [Wavenumber 10].
10 |[Material Name] Indicates the name of the substance displayed in the identification results.
11 [Spectrum This name is used in remarks for the corresponding spectrum.
Information]

B Adding Data to Peak Tables
Add new sample information to a peak pick table according to the procedure described below.

1.
2.

Enter a consecutive number for the numeric part of the library ID in [Lib.ID].
Do not enter any characters or numbers for [Species].

Enter the specific absorbance peak wavenumbers of the substance to register in
[Wavenumber 1] to [Wavenumber 10].

If there is peak wavenumber that cannot exist in the substance, prefix the wavenumber with a minus
sign (-).

Enter a name for the substance to be registered in [Material Name].

Enter information on the substance's chemical formula or name as text in [Spectrum
Information], as necessary.

Register the spectrum data to the library.

For details on the procedure for registering data to libraries, refer to the online help in the LabSolutions
IR software.

@ noTE

¢ Always make sure that the [Lib.ID] number matches the spectrum number in the library.
The search function will not operate correctly if these numbers do not match.

e The peak wavenumber information in peak tables has a significant effect on the accuracy of
identification.
Shimadzu recommends backing up peak pick table files before attempting to add or change
data. Take the utmost care when adding or updating data in peak tables.

Shimadzu recommends periodically backing up peak pick table files to an external storage
device as a measure to protect against hard disk failure or unforeseen accidents.

o After editing is complete, always save the peak pick table data to the "\Peaktable" folder of
the LabSolutions IR installation folder using the following filenames and format.

Select the "CSV" file format. (The program will not operate correctly if saved using the Excel
file format.)
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Filename Description

A_FMIAPeaktable.csv Inorganic, ATR method
A_FMOAPeaktable.csv Organic, ATR method
A_FMPAPeaktable.csv Polymer, ATR method
T_FMITPeaktable.csv Inorganic, transmittance method
T_FMOTPeaktable.csv Organic, transmittance method
T_FMPTPeaktable.csv Polymer, transmittance method
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Pharma Report and Food
Chapter 16 Additives Identification Programs

This chapter explains how to operate the Pharma Report program and the Food Additives
Identification program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter

This chapter explains the functions of the Pharma Report program and the Food Additives
Identification program using example operation of the Pharma Report program.

B Operations that can be performed using this function

There are three functions — Report, Print (Spectrum Comparison), Peak Detection — in this
programs.
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16.1 Outline

The Pharma Report program and Food Additives Identification program have the following functions.

B Report creating
Creates an analysis report to compare a sample spectrum with a standard spectrum based on
identification test in the pharmacopoeias. Peak wavenumbers and peak ratios are calculated and the
program judges Pass (OK)/Fail (NG) based on the errors of calculated peak wavenumbers and peak
ratios.
This program compares the sample spectrum to the standard spectrum with the specified
wavenumbers, and then calculates differences of peak wavenumber and ones of peak ratios.

When those differences are satisfied with tolerances, the judgment is Pass (OK). User should
specify the peak wavenumbers and tolerances for judgment.

B Spectrum comparison
Creates a report suitable to compare standard and sample spectra based on identification test in the
pharmacopoeias.
Identification for Tocopherol Acetate on the Japanese Pharmacopoeia 16th edition describes as;

Determine the infrared absorption spectrum of Tocopherol Acetate ..., and compare the spectrum with the
Reference Spectrum or the spectrum of Tocopherol Acetate Reference Standard: both spectra exhibit similar
intensities of absorption at the same wavenumbers.

This program prints out the sample spectrum and standard spectrum to compare them.

H Peak detection
Detect peaks being described in identification test in the pharmacopoeias, and creates a report.

Identification for Chlorpheniramine Maleate Powder on the Japanese Pharmacopoeia 16th edition
describes as;

...determine the infrared absorption spectrum ...,: it exhibits absorption at the wavenumbers of about 2940,
2810, 2770, 1589, 1491, 1470, 1434, 1091 and 1015 cm™.

This program prints out the sample spectrum and a peak table detected at the specified
wavenumbers.

M Differences between the Pharma Report program and Food Additives Identification
program
The Pharma Report program and Food Additives Identification program are
operated in the same manner.

Standard spectra that can be used in the Food Additives Identification program are stored in
"...\LabSolutions\IR\Data\FOOD_ADDITIVES\ATR\"
and "...\LabSolutions\IR\Data\FOOD_ADDITIVES\TRANS\".

Standard spectra for the Pharma Report program are not provided and must be prepared by users.
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16.2 Notes Regarding These Programs

Be aware of the following points when using these programs.

B Configuration of LabSolutions IR

Configure the following on the spectrum measurement toolbar in the spectrum measurement
program in LabSolutions IR.

Deselect the [Continuous] checkbox.

B Spectrum selection

These programs load data with an active pointer from the selected spectrum file for use in
calculation.

In LabSolutions IR, when any type of manipulation is performed on the measured data, such as
baseline correction or Kubelka-Munk conversion, the results of manipulation are saved below the
original data in the file's hierarchy in the tree view. Because multiple spectra can coexist in a single
file, an active pointer is employed to represent the data that is displayed first when the file is opened.
These programs use the data with this active pointer in calculation. Normally, the active pointer is
set to the data that was processed last.

If the active pointer is not set for the target data, open the file in LabSolutions IR, open the right-click
menu on the data in the tree view and click [Active Pointer], and then close the file.

[l Pty

=/~ C\Program Files\LabSolutions'
[uls] Active Data: Differencel
= Pelystyrenel
+'T: Properties
4[4 Interferogram
+ Background Interferogra -
41 [ul] Differencet i

ol DV Display 4

+ O Active Pointer
B

B S |~

Save as =

Export =

Bk Close -

Hide E

Hide All =

Peaktable I

e —

Tree View and Active Pointer

B Scan parameters in reports
Scan parameters are printed in reports if measured raw data is used by these programs.

However, scan parameters are not printed and the corresponding location in the report is left blank if
the active pointer is set to data that has been manipulated. The reason is that manipulated data
does not include scan parameters because it is not raw data.
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B Scan Parameters

When the program runs, scan parameters are changed for it. When the LabSolutions IR is activated
as a user without a right of "Edit scan parameters", scan parameters are changed for the program.
Memorizing or saving scan parameters before running the program is recommended.

When a user without a right of "Edit scan parameters" uses a Measurement program after executing
this program, he loads a scan parameter file which was saved by Administrator.

B During operation
The following operations will cause [Automation Error] to be displayed.
e [Cancel] is clicked in the [Login] window.
e Spectrum data is not obtained because scanning of the sample spectrum is aborted.
e Spectrum data is not opened because [Cancel] is clicked in the [File open] window.

B Peak intensity

When the absorbance of peaks is too strong, the following message is displayed because correct
peak tops and peak ratios may not be calculated due to peak saturation.

r@ Warning @

-

Absorbance may be too high.

When the Absorbance Is Too Strong

H Important notes regarding LabSolutions DB IR (database edition) and LabSolutions
CS IR (client server edition)
LabSolutions DB IR (database edition) and LabSolutions CS IR (client server edition) store scanned
spectra in a database, which results in the following restrictions.
e Spectra scanned using these programs in LabSolutions DB IR (database edition) and
LabSolutions CS IR (client server edition) are stored in a database instead of a local PC.

e Because these programs cannot open spectra in the database, export the required spectrum
from the database to a local folder on the PC in advance and then select the exported spectrum.
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16.3 Startup

1. Close all LabSolutions IR measurement programs and the postrun program.

2. Click the [Macro] tab in the LabSolutions IR launcher and then double-click [Pharma Report]
or [Food Additives Identification].

| #

B sHIMADZU

LabSolutions IR

Macro

ASTM Validation | Validate FTIR based on ASTM E1421 Level Zeno
JP Validation | Validate FTIR based on Japanese Phamacoposia
EP Validation | Validate FTIR based on European Pharmacopoeia
ChP Validation | Validate FTIR based on Chinezse Phamacopoeia
Repart Viewer | Browse Validation reports

| Execute Spectrum scan, Peak pick and Printing c...

Phama Report | Make an identification report based on Japanese ...
Food Additives |dentification | Make an identification report of food additive samp. ..

Contaminant Analysis | ldentify components of contaminant using spectrum

FTIR-PC-nstrument 1 - System Administrator - Default Project

Launcher

The [Macro Execute] window is displayed.
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3- Click [Run].

= = e

[>> 0001 : Program Start |
0002 : Load Basic File
0003 : Program End

Display Parameter Window

Program Mame lSpectrum vl

[Macro Execute] Window

4. Enter a user ID and password into the [Login] window and click [OK].

@ noTE

When [Cancel] is clicked, [Automation Error] is displayed. Click [OK].

Fassword: | ’ Change Password => ]

() e L]

[Login] Window

LabSolutions

User |D: Shimadzu -
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The selected program starts.

The LabSolutions IR Spectrum program starts and the [Pharma Report] window or [Food Additives

Report] window is displayed.

16.3 Startup

Pharma Report

[Ciarnp.] buttan @ Start Pharma Beport.

[Edit Comp.] button : Create or Edit Comp. information

[

Palyzstyrene [Printaut) ] [

Palpstyrens [Peak) ] [

Palyzstyrene [Repart) ] [

[
[
[
[
[ J |
[
[
[
[
[

|
|
|
]
]
|
|
|
|
]

| it |

[ R ]

[Pharma Report] Window

Parameter [ Description
Button Start identification of the component shown on the button.
Edit Comp. Create a new component or edit existing component information.
Exit Exit the program.
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16.4 Registering and Editing Components

1. Click [Edit Comp.] in the [Pharma Report] window or [Food Additives Report] window.
The [Edit Components] window is displayed.

Edit Components @

[Mew] Click blank button

[Edit] Click component name buttan

Polystyrene [Printout] ] [

Palpstyrens [Peak) ] [

Palyztyrene [Repart]

[
[
[
[
[
[
[
[
[
[

[Edit Components] Window
Parameter Description
Button with a component name Edit the corresponding component information.
Empty button Create a new component.
Back Return to the [Pharma Report] window or [Food Additives Report]
window.

2. Click an empty button to add a new component or a button with a component name to edit the
corresponding component information.

16.4.1 Report Function Settings

The Report function creates an analysis report to compare a sample spectrum with a standard
spectrum based on identification test in the pharmacopoeias. Peak wavenumbers and peak ratios
are calculated and the program judges Pass (OK)/Fail (NG) based on the errors of calculated peak
wavenumbers and peak ratios.

This program compares the sample spectrum to the standard spectrum with the specified
wavenumbers, and then calculates differences of peak wavenumber and ones of peak ratios. When
those differences are satisfied with tolerances, the judgment is Pass (OK). User should specify the
peak wavenumbers and tolerances for judgment.

Prepare following files before execution.

e Standard spectrum (transmittance)

e Peak table (can be created in this program)
e Scan parameter file (.iscp file)
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1.

OTE

16.4 Registering and Editing Components

This program uses the data with an active pointer in the selected spectrum file in calculations.

Scan parameters are printed in reports if measured raw data is used by these programs. However,
scan parameters are not printed and the corresponding location in the report is left blank if the
active pointer is set to data that has been manipulated.

Click a button in the [Edit Components] window.

The [Component configuration] window is displayed.

Method

FEEEEEEREE S

Comp. Mame

=

Component configuration

Meas. Parameters

Std. Spectrum

Mo, wWavenumb

P f -
2 |60g B

3 s 5 5 B

g 155 [5 c [

o o o o

¢ o5 5

7 IW ’5_ Talerance(0-1] 1+/- ,W
f IW ,5— [ Hegister] [ Delete ]

o 0 5

10 [3060 5 Cancel

|F'0|5Jst_l,llene [Report)

lHepnlt -

|E:'\F'ru:|gram FilestLabS olutionsh R \Parameters\ Standard.iscp

L]
(]

|E:'\F'ru:|gram Filez\LabS alutions\ RYDatahkyokuhoutPS1izpd

Tolerance(cm-1] Mo. of Ratio Peaks

Parameter

Comp. Name

[Component configuration] Window

\ Description

Enter the name to be displayed on the button in the [Pharma Report]
window or [Food Additives Report] window.

Method Select [Report].
Meas. Parameters Specify the scan parameter file to use for sample measurement in the
program.

Select a file from a list by clicking the [...] button.

Std. Spectrum

Specify a standard spectrum.
Select a file from a list by clicking the [...] button.

Use

Select the wavenumbers to use in calculation.

Wavenumber

Enter peak wavenumbers.

Tolerance(cm-1)

Enter the tolerance (cm-1) for the corresponding wavenumbers.

No. of Ratio Peaks

Select the number of peaks to be used in peak ratio evaluation.

AtoD

Enter the numbers ([No.]) of the peak wavenumbers to use in
evaluation.

Tolerance(0-1)

Enter the tolerance for the peak ratio.

Register Save the configuration, register it to the selected button, and close the
window.

Delete Delete the selected configuration and close the window.

Cancel Discard the configuration and close the window.
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2. Enter information for the component.

1.
2.
3.

= © o N

Enter a name in the [Comp. Name] field.
Select [Report] for [Method].

Specify the scan parameter file to use for sample measurement in the program in the [Meas.
Parameters] field.
Select a file from a list by clicking the [...] button.

Specify a standard spectrum in the [Std. Spectrum] field.
Select a file from a list by clicking the [...] button.

Enter the required peak wavenumbers into the fields under [Wavenumber].
Up to 10 wavenumbers can be entered.

Select the wavenumbers to use in calculation.

@ noTE

A wavenumber must be entered and its corresponding checkbox selected to be used in
calculation.

Enter the tolerance (cm-1) for the corresponding wavenumbers.

Select number of peaks to be used in peak ratio evaluation using [No. of Ratio Peaks].
It is possible to specify up to four peaks.

Enter the numbers ([No.]) of the peak wavenumbers to use in evaluation in the fields [A] to [D].

0. Enter the tolerance for the peak ratio.

3. Click [Register].

4. Click [Back] in the [Edit Components] window.

@ noTE

If the Pharmacopoeia describes peak wavenumbers to be used, they are used as peak
wavenumbers. If there are no descriptions, user should specify them.

Since there are no descriptions for peak wavenumber tolerance, wavenumber for peak ratio
calculation and its tolerance on the Pharmacopoeia, user should specify them.

16.4.2 Spectrum Printing Function Settings

The spectrum comparison function creates a report suitable to compare standard and sample
spectra based on identification test in the Pharmacopoeias.

Identification for Tocopherol Acetate on the Japanese Pharmacopoeia 16th edition describes as;

Determine the infrared absorption spectrum of Tocopherol Acetate ..., and compare the spectrum with the
Reference Spectrum or the spectrum of Tocopherol Acetate Reference Standard: both spectra exhibit similar
intensities of absorption at the same wavenumbers.

This program prints out the sample spectrum and standard spectrum to compare them.

Prepare following files before execution.
e Standard spectrum (transmittance)
e Scan parameter file (.iscp file)
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16.4 Registering and Editing Components

This program uses the data with an active pointer in the selected spectrum file in calculations.

e Scan parameters are printed in reports if measured raw data is used by these programs.
However, scan parameters are not printed and the corresponding location in the report is left blank
if the active pointer is set to data that has been manipulated.

1. Click a button in the [Edit Components] window.
The [Component configuration] window is displayed.

Component configuration @
Carnp. Mame |F'0|5Jst_l,llene [Prirtout]
Method l Prirtout - l
Meas. Parameters |E:'\F'ru:|gram FilestLabS olutionsh R \Parameters\ Standard.iscp D
Std. Spectrum [C:AProgram FileshLabS olutionshRAD atahKpokuhoutPS 1.ispd (]
Uge Moo Wavenumbe  Tolerance(cm-1] Mo. of Ratio Peaks 0
1 /|0 0 A ’_
2 |0 1] ;
3 |0 0
4 [0 0 C
5 |0 a D ,_
E |0 1]
= o i Talerance(0-1] 1+/- 0
g Il ! [ Reqizter ] [ Delete ]
q |0 1]
10 |0 o Cancel
[Component configuration] Window
Parameter \ Description

Comp. Name

Enter the name to be displayed on the button in the [Pharma Report]
window or [Food Additives Report] window.

Method

Select [Printout].

Meas. Parameters

Specify the scan parameter file to use for sample measurement in the
program.
Select a file from a list by clicking the [...] button.

Std. Spectrum

Specify a standard spectrum.
Select a file from a list by clicking the [...] button.

Register Save the configuration, register it to the selected button, and close the
window.

Delete Delete the selected configuration and close the window.

Cancel Discard the configuration and close the window.
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2. Enter information for the component.
1. Enter a name in the [Comp. Name] field.
2. Select [Printout] for [Method].

3. Specify the scan parameter file to use for sample measurement in the program in the [Meas.
Parameters] field. Select a file from a list by clicking the [...] button.

4. Specify a standard spectrum in the [Std. Spectrum] field. Select a file from a list by clicking the
[...] button.

3. Click [Register].

4. Click [Back] in the [Edit Components] window.

16.4.3 Peak Detection Function Settings
The peak detection function detect peaks being described in identification test in the
Pharmacopoeias, and creates a report.

Identification for Chlorpheniramine Maleate Powder on the Japanese Pharmacopoeia 16th edition
describes as;

... determine the infrared absorption spectrum ...,: it exhibits absorption at the wavenumbers of about 2940,
2810, 2770, 1589, 1491, 1470, 1434, 1091 and 1015 cm™.

This program prints out the sample spectrum and a peak table detected at the specified
wavenumbers.

Prepare following files before execution.
¢ Peak table (can be created in this program)
e Scan parameter file (.iscp file)

@ noTE

This program uses the data with an active pointer in the selected spectrum file in calculations.

e Scan parameters are printed in reports if measured raw data is used by these programs. However,
scan parameters are not printed and the corresponding location in the report is left blank if the
active pointer is set to data that has been manipulated.
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1. Click a button in the [Edit Components] window.
The [Component configuration] window is displayed.

Component configuration :
Comp. Mame |F'0|5Jst_l,llene [Peak)
Methad lF'eak Detection -
Meas. Parameters |E:'\F'ru:|gram FilestLabS olutionsh R \Parameters\ Standard.iscp D
Std. Spectrum |

Uge Moo Wavenumbe  Tolerance(cm-1] Marker w No.
1[40 ! M1 [1750
2 (609 i
2 [10z8 0 M2 [2200
4 |1155 1] M3 |3600
£ [1370 i i ln_
£ [1585 i
= [1g00 i Talerance(0-1] 1+ ,':'_
g (1942 i
[ Reqizter ] [ Delete ]
9 (2850 i
10 [3060 o Cancel
[Component configuration] Window
Parameter \ Description
Comp. Name Enter the name to be displayed on the button in the [Pharma Report]
window or [Food Additives Report] window.
Method Select [Peak Detection].
Meas. Parameters Specify the scan parameter file to use for sample measurement in the
program.
Select a file from a list by clicking the [...] button.
Use Puts a check on the wavenumber to be used for peak detection.
Wavenumber Inputs peak wavenumbers.
Marker W.No. Select the number of wavenumbers for marking.
M1 to M4 Enter the wavenumbers for marking.
Register Save the configuration, register it to the selected button, and close the
window.
Delete Delete the selected configuration and close the window.
Cancel Discard the configuration and close the window.

2. Enter information for the component.
1. Enter a name in the [Comp. Name] field.
2. Select [Peak Detection] for [Method].

3. Specify the scan parameter file to use for sample measurement in the program in the [Meas.
Parameters] field.

Select a file from a list by clicking the [...] button.
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4. Specify a standard spectrum in the [Std. Spectrum] field.
Select a file from a list by clicking the [...] button.

5. Enterthe peak wavenumbers under [Wavenumber].
Up to 10 wavenumbers can be entered.

6. Select the wavenumbers to use in peak detection.

@ noTE

A wavenumber must be entered and its corresponding checkbox selected to be used in
peak detection.

~N

Select the number of wavenumbers to use for marking using [Marker W.No.].

8. Enter the wavenumbers for marking.
It is possible to specify up to four wavenumbers.

3. Click [Register].

4. Click [Back] in the [Edit Components] window.

@ NOTE

If the Pharmacopoeia describes peak wavenumbers to be used, they are used as peak
wavenumbers. If there are no descriptions, user should specify them.
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16.5 Execution of Identification
Click the desired button in the [Pharma Report] window or [Food Additives Report] window.

16.5.1 Execution of the Report Function

1. Click the desired button in the [Pharma Report] window or [Food Additives Report] window.

2. Select the method for specifying the sample.

Click [Yes] to open a previously saved sample or click [No] to scan the sample.

(BE Check ==

Hawe you alieady meazured zample?

Yes ] I Mo I I Back

Selection Method for Sample Spectrum

To open a previously saved sample
1. Click [Yes].
7. Select the sample file and then click [Open].

@ Load Sample Spectrum @
\_/'”\_/I | .« IR » Data » Kyokuhou » - |$¢| | Search Kyokuhou p'
Organize - Mew folder =+ 0 @

=

¢ Favorites i Name Date modified Type

Bl Desktop . Param 6/2/2011 12:48 PM File folder
4 Downloads ,',)_J_L] ps1 IR Spectrum
= Recent Places ,'_J_L] ps2 10/19/20109:15 AM IR Spectrum

= Libraries L

3 Documents

J Music

&= Pictures

E Videos

"% Computer
£, Local Disk (C:)
—w Local Disk (D)
iy DVD RW Drive (E: . -

3

File name:  Ps2 ~ | GetFile Path (*.ispd) -

[ Open |v][ Cancel ‘

Selecting a Spectrum
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To scan the sample

1. Click [No].

2. Enter a comment for [Comment] and the file path for [Filename] and click [OK].
The FTIR is initialized automatically.

m
Cornrett |Sam|:u|e
Falder name |E: “Program FileshLabS olutionsh IR \DataskOKOHOU B
Filename |Sam|:u|e.i$|:u:I
Auto increment

Entering a Comment and Save Destination for the Spectrum

3. Setthe background (BKG) sample and click [Yes].

. F=] WinWrap Basic

Execute BKG measurement?

e [

Measuring the Background (BKG)
4. Setthe sample and click [OK].

Eg SMP Measurement E

Set a sample into Sample Compartment for sample measurement

| ok || cancel

Measuring the Sample

3 = The calculation is executed according to the following procedures.
1. The peak of standard spectrum is detected referring to the peak table.

2. The peak of the sample spectrum is detected referring to the detected peak list of standard
spectrum.

3. Errors (differences between peak wavenumber of standard spectrum and that of sample
spectrum) are calculated.

4. Peak ratios are calculated for the standard spectrum.

5. Peak ratios are calculated for the sample spectrum.
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6. Ratio of peak ratios in (5) to peak ratios in (4) for evaluation.

/. Judge according to the result of (3) and (6).
Results that exceed the acceptable range for wavenumbers in step 3 and results that deviate from the
acceptable range for judgment values in step 6 are assessed as [NG].
The overall judgment is assessed as [OK] if no results deviate from the acceptable range.
If a single result is assessed as [NG], the overall judgment result becomes [NG].

When calculation is complete, the spectrum and a message showing the overall judgment result ([OK]
or [NG]) are displayed.

4. Click [OK].

WinWrap Basic @

Judgment - OK

Judgment

5. Click [Yes].
A report is printed.

@ Selection @

Do pou print & report ¢

Print window

6. The following message is displayed after printing a report or after clicking [No] in the print
window.
Return to [Pharma Report] window or [Food Additives Report] window by clicking [Yes].
Close the program by clicking [No].

WinWrap Basic 3

Continue Pharma Report?

Yes | l Mo

Exiting the Program
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/772012 B:30:39 AM O KI
System Administrator H

35IDD

2000
Polystyrene Film
C¥Program Files¥LabSolutions¥IR¥Data¥Kyokuhou¥PS1 ispd
1t Valug
1| Comment Poiystyrang Fim
E | Apodizaton Hapo-Genzal
2 | No.of Scans 20
10 | Rasoltion 4 m-1

T
Bl
'
1!
I
07
1
4
wT ]
1.
R T
I I I AL 8 I
4500 4000 3500 3000 2500 2000
Polystyrens Film
C:¥Program Files¥LabSolutions¥IR¥Data¥Kyokuhou¥PS2 ispd
Item Valug
1| Comment Polysiyrens Fiim
£ | Apodization Happ-Genzal
% | NO.Of Scans 20
10 | Resolution 2 om-1
Peak position
Sample Standard Tolerance Error
{cm-1) (¥T) {em-1) (%T) {em-1}) {cm-1})
APl 540.0 7.4 540.0 7.4 5.00 o.o
_ 62L.0 4.7 621.0 64.B S.00 o.o
B P3 1026.0 14.0 lo028.0 1.0 S.00 o.o
P4 1155.3 46.0 1155.3 46.0 5.00 o.o
-] 1371.3 34 4 1371.3 34.4 5.00 o.o
:T:‘ﬁ 1583 .4 36.3 1583 .4 36.3 5.00 o.o
C 27 1600. 8 5.7 1600.8 5.7 S.00 o.o
_ P 1342.2 53.2 1342 .2 53.3 S.00 o.o
_ 2846.7 9.9 2948.7 9.9 S.00 o.o
D P10 3056.9 3.7 3058.9 3.7 S.00 o.o
Tatio
Sample Standard Tolezance Errox
A/B 0.5274 0.5307 L+/-0.3 0.9336
AjC 1.2885 1.3022 L+/-0.3 0.9858%
/D 2.0054 2.0069 L+/-0.3 0.9382
EB/C 2.4432 24539 1+/-0.3 0.93956
B/D 3.8025 3.781E L+/-0.3 1.0055
C/D 1.5564 1.5411 L+/-0.3 1.008%
Example

The report consists of the scan parameter, judgment ([OK] or [NG]), spectra of standard and sample,
and calculated table.

Markers to show the selected peaks for detection and evaluation are displayed.

e The upper part of the calculated results shows the detected peak wavenumbers and their
transmittance for both the sample and the standard spectra. The right row shows the error, which
is calculated by subtracting [Peak wavenumber of standard] from [Peak wavenumber of sample].

e The lower part shows the peak ratios of evaluation peaks for both the sample and the standard
spectra. The right row shows the error, which is calculated by dividing [Peak ratio of sample] by
[Peak ratio of standard].
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@ noTE

Transmittance values (%T) shown on the "Peak Wavenumber" section are values rounded off to one
decimal place.

"Peak Ratio" values are calculated by converting the rounded transmittance shown on the "Peak
Wavenumber " section into an absorbance, calculating the ratio from the absorbance, and then
rounding off the ratio to four decimal places.

16.5.2 Execution of the Printout Function

1. Click the desired button in the [Pharma Report] window or [Food Additives Report] window.

2. Select the method for specifying the sample.

Click [Yes] to open a previously saved sample or click [No] to scan the sample.

F=] Check (3]

Hawve pou already meazured zample?

ez ] | Mo | | Back

Selection Method for Sample Spectrum
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To open a previously saved sample
1. Click [Yes].
2. Select the sample file and then click [Open].

m

%O| .« IR » Data » Kyockuhou » - | +y | | Search Kyokuhou 2 |
Organize « New folder =+ [ @
2 Favorites Name Date medified Type

Bl Desktop . Param 6/2/2011 12:48 PM File folder

& Downloads ,@ Ps1 10/19/2010 9:15 AM IR Spectrum

‘E] Recent Places | Hi] ps2 10/19/2010 9:15 AM IR Spectrum
- Libraries -

@ Documents

Jl Music

[ Pictures

i Videos

18 Computer m
&, Local Disk (C2)
—w Local Disk (D:)
@@ DVD RW Drive (E:

< m | 3

File name: ps2 + | GetFile Path (“ispd) -

I Open Ivl [ Cancel ] )

Selecting a Spectrum

To scan the sample
7. Click [No].

2. Enter a comment for [Comment] and the file path for [Filename] and click [OK].
The FTIR is initialized automatically.

Comment |Sam|:|le
Folder name |E:\F'ru:ugram Files\LabS olutionzsR\D ata®Oy 0K UHOLU | |
Filename |Sam|:u|e.ispu:|

Auta increment

Entering a Comment and Save Destination for the Spectrum

210 LabSolutions IR Basic Operation Manual



3. Setthe background (BKG) sample and click [Yes].

@ WinWrap Basic

Execute BKG measurement?

Lye ]|

Mo

Measuring the Background (BKG)

4. Setthe sample and click [OK].

16.5 Execution of Identification

Eﬁ SMP Measurement

Set a sarmple into Sample Compartment for sample measurement

-

()

oK

N

Cancel

Measuring the Sample

3. A report is printed.

Selection

Do pou print & repart 7

Print Window

4. The following message is displayed after printing a report or after clicking [No] in the print

window.

Return to [Pharma Report] window or [Food Additives Report] window by clicking [Yes].

Close the program by clicking [No].

WinWrap Basic

Continue Pharma Report?

23

Yes | l

No

Exiting the Program
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Example

The report consists of the scan parameter, spectra of standard and sample.
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16.5 Execution of Identification

16.5.3 Execution of the Peak Detection Function

1. Click the desired button in the [Pharma Report] window or [Food Additives Report] window.

2. Select the method for specifying the sample.

Click [Yes] to open a previously saved sample or click [No] to scan the sample.

(BE Check ==

Hawe you alieady meazured zample?

Back

Selection Method for Sample Spectrum

To open a previously saved sample

1. Click [Yes].

2. Select the sample file and then click [Open].

@ Load Sample Spectrum

4 Libraries

3 Documents
J'- Music

&= Pictures

E Videos

1% Computer
£, Local Disk (C:)
—w Local Disk (D)

Fi

iy DVD RW Drive (E: .

m

L1

le name: P52

4

g
o) | .« IR » Data » Kyokuhou » - |¢¢| Search Kyokuhou pl
Organize « Mew folder == » [ i@l
=
- Favorites i Name Date modified Type
Iy
Bl Desktop . Param 6/2/2011 12:48 PM File folder
4 Downloads ,@ ps1 10/19/2010 9:15 AM IR Spectrum
5l Recent Places ,@ Ps2

10/19/2010 9:15 AM

IR Spectrum

3

| Get File Path (*.ispd)

7

(o

[

Cancel ]

Selecting a Spectrum
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Chapter 16 Pharma Report and Food Additives Identification Programs

To scan the sample
1. Click [No].

2. Enter a comment for [Comment] and the file path for [Filename] and click [OK].
FTIR is automatically initialized.

Eg Input path and filename, comment E

Caormnrment |5ample
Falder name |I::"~F'rugram FileehLabS alutiongyRYDatah kY OrKUHOL | |
Filename |Sample.ispd

Alto increment

Entering a Comment and Save Destination for the Spectrum

3. setthe background (BKG) sample and click [Yes].

*Q' WinWrap Basic

Execute BKG meazurement?

== ]

Measuring the Background (BKG)
4. Setthe sample and click [OK].

Eg SMP Measurement E

Set a sample inte Sample Compartrent for sample measurement

| ok || cencel

Measuring the Sample

3 = Peak detection is executed according to the following procedures.

1. The peak of the sample spectrum is detected referring to the peak table.
When the peak is not detected, the error message is displayed.

2. The peak position is plotted on the screen.
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16.5 Execution of Identification

4. Click [Yes].

A report is printed.

@ Selection @

Do pou print & repork 7

Print window

5. The following message is displayed after printing a report or after clicking [No] in the print
window.

Return to [Pharma Report] window or [Food Additives Report] window by clicking [Yes].
Close the program by clicking [No].

@ WinWrap Basic £2

-

Continue Pharma Report?

Yes || Ne

Exiting the Program

2/7/2012 8:32:24 AM
System Administrater

L1l
Y

75 N\'\/\U Wmhl /\""—- M

25
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'ij

T —
Ay A Al ﬂ
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| I
1942 18—
|
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—
—
—
L
R

i
1371 28— =]
=
155 28—
———

=
1111
e c——

1563.457

1027.9¢

=
[+
2] 306880 ==25
=
=]
]
1600.81

]
=
= =
i | & |
; i
4500 4000 3500 0D 2500 2000 1750 1500 1250 1000 750 500
Polystyrene Film 1fem
C:¥Program Files¥LabSolutionsIR¥D ata¥Kyokuhou¥PS2ispd Beak wavenmmber Mark wavenumber
Pl: 540.0 11 Ml 1750.0
] 6210 0.2 M2: 2200.0
item Valug B3: 1026.0 0.9 3 3600.0
[1_[Comment PoyEtyTEne Fim B4: 1155.3 0.3 H4: 0.0
& | Apodization Happ-Genzel P5: 1371.3 0.5
ENEEEED m P6: 1583.4 0.4
[0 | Resombion dcm-i P 16008 1.2
P8: 19422 0.3
] 28487 1.0
P10 3058.9 1.4

The report consists of the scan parameter, spectrum of sample, detected peak wavenuymbers and
their intensities (absorbance or %T), and a list of marked wavenumbers.
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16.6 End of Program

1 = Click [No].
The LabSolutions IR Spectrum programs exits.

Continue Pharma Report?

Yes | No

Ending program

2 = Click [Close] in the [Macro Execute] window.

0001 : Program Start
0002 ; Load Basic File

[> 0003 - Program End |

Display Parameter Window

[Macro Execute] Window
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Chapter 17 Purity Judge Program

This chapter explains how to operate the Purity Judge Program.

Refer to the help file provided with the LabSolutions IR software for examples not included in this
manual.

Refer to the help file provided with LabSolutions IR for detailed explanations, tutorials, and other
information regarding LabSolutions IR functions.

B Explanations included in this chapter
This chapter explains how to use the Purity Judge Program.

B Operations that can be performed using this function

Make pass/fail judgment by calculating the conformity score between the sample spectrum and the
reference spectrum. Judgment parameters can be registered in advance so the judgment can be
performed automatically by simply selecting the spectrum. The result of jusgment can be printed.
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17.1 Purity Judge Program

By selecting the sample spectrum and reference spectrum, the Purity Judge Program calculates the
conformity between the two spectra, displays the results as "Pass" when the results exceed the
threshold value of the set pass/fail judgment or "Fail" when the results are below the threshold value
together with the threshold values, and enables printing of the results report. The sample spectrum
can be selected as the currently active spectrum or can be read from a specified file. The reference
spectrum can be selected from the pre-registered spectra (maximum of 20 spectra). Judgment
parameters (calculation method, threshold value for pass/fail judgment, and reference spectrum file
path) can be registered to each reference spectrum. The purity is calculated by the same method as
the calculation performed when [Manipulation] - [Purity] is selected.

B During operations
The following operations will cause [Automation Error] to be displayed.
e [Cancel] is clicked in the [Login] window.

B Spectrum selection
This program reads the data that contains active pointers within the selected spectrum file and uses
this data to perform calculations.

In LabSolutions IR, when any type of manipulation is performed on the measured data, such as
baseline correction or Kubelka-Munk conversion, the results of manipulation are saved below the
original data in the file's hierarchy in the tree view.

Because multiple spectra can coexist in a single file, an active pointer is employed to represent the
data that is displayed first when the file is opened.

This program uses the data with this active pointer in manipulation. Normally, the active pointer is
set to the data that was manipulated last.

If the active pointer is not set for the target data, open the file in LabSolutions IR, open the right-click
menu on the data in the tree view and click [Active Pointer], and then close the file.

[l FOry

[=1-/== C:\Program Files\LabSolutions'
Active Data: Differencel
-] Polystyrenel =
-5 Properties
(-] Interferogram 500
[0-{#] Background Interferogra
EII-- Differencel
[£
[£

E R

H-ful O ¥ Display
RS
%g 5 1=
Save as —
Export =
Bk Close -
Hide E
Hide All -
Peaktable I

Tree View and Active Pointer

B Important notes regarding LabSolutions BD IR (database edition) and LabSolutions
CS IR (client server edition)

Although the target spectrum needs to be selected when the purity judge program is running,
spectra in the database cannot be selected. To access a spectrum from the database, export the
target spectrum from the database to a local folder on the PC in advance and then select the
exported spectrum when the program is running.
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17.1 Purity Judge Program

Program Sequence
1. Purity Judgment

| Start

v

Run any Measurement program or Postrun program of LabSolutions IR.

y

Click the [Purity Judge] button at the [Easy Macro] on the Main Toolbar.

A 4

Click [Run] on [Macro Execute] window.

\ 4
Select the "Active data" or "File" to load a spectrum on main menu.

v
Select the reference spectrum by clicking the registered button or [Other].

A 4

Score is calculated and then the Judgment result is displayed.
Select [Ye] or [No] for printing.

\ 4
Print the judgment report when [Yes] is clicked.

\ 4
Return to [Main Menu]. Click [Cancel] to end the program.

A 4

Click [Close] on [Macro Execute] window.

End
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2. Reference spectrum registration

| Start |

Select the "Config." on main menu.

\ 4
Click an empty button to add a new reference spectrum

A 4

Input information of a reference spectrum.

A4
Click [Registry] to save the reference spectrum.

Click [return] on [Configuration] window.

Return to [Main Menul].

End
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17.2 Startup

17.2 Initial Configuration

The purity judge program is set to English display in the initial configuration. The language setting
needs to be changed in order to display in other languages.

The method for switching the language setting is shown below. For details on how to startup the
purity judge program, see "17.3 Program Startup".

1. Click the [Language] button on the [Main Menu] window.

Eﬁ Main Menu @

Select & Buttan,

[The Spectum window curmently opened, will cloze if File button is clicked.]

[ Active Data J [ File l l Canfig. ] l Language

(s

[Main Menu] Window
The [Language] window is displayed.

2. Change the language if required and click [OK].

@ Select Language @
Language English - ok

E nalizh

-

Chinesze

[Language] Window

Setting Description
Language English Select the language used in the program.
Japanese Select [English] for English,
Chinese select [Japanese] for Japanese,

or select [Chinese] for Chinese.

17.3 Startup

1. Start the LabSolutions IR measurement program or the postrun program.

2. Click [Purity Judge] in [Easy Macro] of the main toolbar.

[Easy Macro] in the Main Toolbar

The [Macro Execute] window is displayed.
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3- Click [Run].

=

20 b= 0 e

[>= 0001 : Load Basic File |

Display Parameter Window

Macro filename |_Mnamﬂ28?ﬂjnmpare_bas |[ ]

[Macro Execute] Window

4. The [Main Menu] window is displayed.

Select a Button.

[The Spectrurm witdow curently opened, will close if File button is clicked.]

Active Data ] l File l l Config. l l Language

e

[Main Menu] Window
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17.4 Registering and Editing Reference Spectrum

17.4 Registering and Editing Reference Spectrum

1. Click [Config.] in the [Main Menu] window.

The [Configuration] window is displayed.

F

Configuration

[Mew] Select a Blank Button

[Edit] Select the appropriate Button.

Palyztyrene

[
[
[
[
[
[
[
[
[
[

J |
J |
J |
J |
J |
J |
J |
J |
J |
J |

return

Iltem

Button with a reference
spectrum name

[Configuration] Window

Edit the reference spectrum.

Description ‘

Empty button

Register a new reference spectrum.

return

Return to the [Main Menu] window.
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2 = Click an empty button to add a new reference spectrum or a button with a reference spectrum
name to edit.

The [Configuration] window is displayed.

m

M arme | Judgement Threshold |0

Correlation

M armalization FPeak

Hone - Cormrelation -

Ratio

Smoothing

Mo smoathing -

Standard Sample

Filename

)

[Configuration] Window
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17.4 Registering and Editing Reference Spectrum

Parameter Description

Name Input a name for a reference spectrum.

Judgment Threshold Input a value between 0 and 1.0.

When the calculated Score is higher than this value, judgment is
“Pass”. Default value is “0”.

Judgment Threshold must be set according to configurations of
Purity parameters such as [Normalize], [Peak purity] and
[Smoothing points].

It give you better result to apply Baseline Correction before
calculation. And selecting [Normalize]-[Max. Intensity]
automatically compensates differences of concentration or
sample thickness.

Normalization Select either of [None] or [Max. Intensity].
None: Not normalized.
Ma. Intensity: Performs normalization.
Peak Select either of [Correlation] or [Correlation*2].

Correlation: Calculates according to the correlation.
Correlation?2:  Calculates according to the square of
correlation.

This correlation can be calculated using the following formula:
Here, Xx;, ), are the respective intensities for the same

horizontal coordinate value, and n is the number of data points.
n

Z(xi _)_C)(yi —f)

i=1

O SO s

Smoothing Select either of [None] or [Value].
Smoothing points based on the Savitzky-Golay method.

Filename Select a file name of the reference spectrum.

File can be selected from the file list by clicking [>>] button.
Registry Save the configuration, register it to the selected button, and

close the window.
Delete Delete the selected configuration and close the window.
Cancel Discard the configuration and close the window.
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3 = Enter the information of the reference spectrum.

1. Enter the [Name].

2. Enter the [Judgement Threshold].
Enter a value between 0.0 to 1.0.
Select the [Normalization] method.
Select the [Peak] calculation method.

Select the [Smoothing].

S OaA®

Specify the [Filename] of the reference spectrum.

Alternatively, click [>>] and select from the list.
4. Click [Registry].

5. Click [return] in the [Configuration] window.
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17.5 Executing the Purity Judge Program

Prepare the sample spectrum data to be used for purity judgment.

@ noTE

e The purity judges program loads data with an active pointer from the selected spectrum file for use
in calculation.

e Same spectrum data cannot be used as both a reference and a sample.
¢ Allfiles which are opened are closed when [File] button is clicked.

e Combination of “%T and “%T”, "Abs and Abs”, “%T and Abs”, and “E and E” as Y axis unit can be
applied to Purity Judgement program.

1. Start the [Purity Judge Program]. The [Main Menu] window is displayed.
@ Main Menu @

Select a Button.

[The Spectum window curently opened, will close if File button is clicked.]

[ Active D ata

‘ File ‘ ‘ Config. ‘ ‘ Language ‘ | Cancel

[Main Menu] Window

2. Select the sample spectrum.

The sample spectrum can be selected from [Active Data] or [File].
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3 = Select the reference spectrum.

The reference spectrum can be selected from the pre-registered spectra, or entered from

[Other].
Select a Buttan,

Palpstyrene ] [

|

[ J |
[ J |
[ J |
[ J |
[

[

[

[

[

J |
J |
J |
J |
J |

return

[Selection] Window

4. The conformity is calculated, and the judgment results, score and threshold value are
displayed. Also, the sample spectrum and reference spectrum graphs are overlaid.

The Y-axis unit of the graph matches that of the sample spectrum.
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17.5 Executing the Purity Judge Program

] Wanipuiation Easy Macro
Arthmetic v Purty Judge v

Nomatze iid Add Waeros... =

File Edit View Graph 3Dim Tool Window Help

;Iﬁ ]

2

Status

CA\Program Files (x86)\LabSolt
Active Data: PolystyreneZ

m

10:37:30 AM 1/27/2014 Log start user: Sys
10:37:53 AM 1/27/2014 Macro started: Pla

’

2=l

Y TN A Ao S

il Y

rogram Files (x86)\LabSol o
ctive Data: Polystyrenel %T ]
. B A B Y T ANV
4400 4000 3600 3200 2800 2400 2000 1800 16 1400 120 000 s 600 0
Polystyrena o1
N T T Polyshyrensl —
450— 5 Result =
%T
400 . Pass Score: 09997
- Threshold: 0.9500
=] Print out?
o
—
250
200

10:38:00 AM 1/27/2014 Puril 0

RN AR R RS RN RNy K RRN RR RN RRN NRR Ry RARENCRRES KARR Y RARRRARRNNN
E F—T— ’ Palystyrene el
Running... 279441 cm-1, 461.019 %T NUM

Results
5. Click [Yes] to print.
[ Result =
Judgement: Pass Score: 0.9997

Threshald: 0.9500

Print out?

e [ m

[Result] Window

Example report output

A report, such as the one shown below, can be output after analysis.
The report is one page and consists of the following information.

Pass/fail judgment

Score and Threshold

Overlaid graph of the sample spectrum and the reference spectrum (The active data of the
sample are indicated by the surrounding rectangles.)

Files names (file paths) of the sample spectrum and the reference spectrum
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Score: 0.9997

Pass Threshold: 0.9500

Polystyrene1l
i Polystyrenez

%T

400
350
300
250

200

150

100

I NA fee \W‘\v .unv._f o

T TTT TTT[TTTT TT T T TTTIT[TTT TTT TTTT[TTTT ‘ TT1T ‘ TTTT[TT
4500 4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Polystyrene em-1

Test sample file nane
C:¥Progran Files (x86)¥LabSolutions¥|R¥Data¥Pol ystyrene2. ispd

Standard sample file nane
C:¥Progran Files (x86)¥LabSolutions¥|R¥Data¥Pol ystyrenel . ispd

Report example

The screen returns to the [Main Menu] window after printing has completed or when [No] is clicked in the
[Result] window.
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_ 17.6

17.6 End of Program

1. Click [Cancel] in the [Main Menu] window.

The [Main Menu] Window closes.

2 = Click [Cose] in the [Macro Execute] window.

C LT

[> D001 - Load Basic File |

Display Parameter Window

Macro filename Amacrat32879Compare bas |[ ]

Macro Execute
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‘ Chapter 18 Appendix

18.1 Using LabSolutions IR Data with Other Applications

In Windows, data from one application program can be easily processed in another application
program. For example, spectra measured in LabSolutions IR can be pasted as image data into word
processing software and peak pick tables output to the report window can be loaded and processed
by spreadsheet software.

This section describes a simple example of creating a report using the WordPad application, which
is included in Windows.

The explanation in this section assumes that users possess elementary knowledge regarding the
operation of Windows and WordPad. For details on unclear terms or operating procedures, refer to
the Windows instruction manual.

18.1.1 Creating a Report Using WordPad

The LabSolutions IR software includes a print function that can be used to easily output spectra if a
printer is connected to the PC. However, this print function is insufficient for creating documents that
include figures inserted into text, such as articles and reports.

This section uses an example to describe the operations for pasting spectra displayed in the
LabSolutions IR software directly into a document in WordPad.

@ NOTE

Both the LabSolutions IR and WordPad software must be running at the same time to perform the
following operations. Multiple applications may not be able to run at the same time if your PC does not
have sufficient memory.

The following example assumes that WordPad is installed and functioning correctly.

B Transferring spectra
Use the following procedure to include spectra displayed in LabSolutions IR into a document.

1 = Start WordPad.
2. Create a new document or load a previously created document in WordPad.

3. Switch to the LabSolutions IR software.

Click on any visible part of the LabSolutions IR window or press the "Alt" and "Tab" keys together to
switch applications.

4. Make the relevant data tab active and display the area for copying.

5. Click [Copy] on the [Edit] menu.
The [Clipboard Image Size] window is displayed.

6. Enter "800" for [Width in pixel] and "600" for [Height in pixel] and click [OK].
The graph is temporarily copied to the Windows clipboard.
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7. Switch back to WordPad.

8- Position the cursor at the location to paste the graph and click [Paste] on the [Edit] menu.
Calibration curves can also be transferred to WordPad using the same procedure.

B Transferring text

Use the following procedure to include text formatted data into a document, such as quantitative
results and the contents of peak pick tables.

1 = Start WordPad.
2 = Create a new document or load a previously created document in WordPad.

3. Move the mouse pointer to the start of the text to be copied (peak pick table title or start of the
table) and drag to select the text range for copying.

@ NOTE

The same operation can be performed using the arrow keys while holding down the "Shift" key.

4. Once the text is selected, click [Copy] on the [Edit] menu.
The text is temporarily copied to the Windows clipboard.

5. Switch back to WordPad.

6. Position the cursor at the location to paste the text and click [Paste] on the [Edit] menu.

234 LabSolutions IR Basic Operation Manual



18.1 Using LabSolutions IR Data with Other Applications

18.1.2 Using Spectrum Data with Other Applications

Spectrum image data can be converted into ASCII format as a method for using the data in other
applications.

Click [Export] on the [File] menu to convert spectrum data into the Jcamp-DX, ASCII, or csv format
for use in other applications.

For details on each format, see "1.3.5 File Formats of the LabSolutions IR Software" or refer to the
online help in the LabSolutions IR software.

Format Description

Jcamp-DX format This is a common data format used by spectrophotometers.
Use this format to transfer data between LabSolutions IR and FTIR software or
spectrum search software developed by other companies.

ASCII format This type of file is used to output the list of vertical axis values (transmittance
or absorbance).
The wavenumber range and data interval are written to the header.

ASCII Simple Text This type of file is used to output the list of wavenumbers and vertical axis
(csv) format values (transmittance or absorbance).
The file format is convenient for loading data into spreadsheet software.

B Notes on using the Jcamp-DX format

By using the Jcamp-DX format, spectra measured using LabSolutions IR can be loaded into FTIR
software and spectrum search software developed by other companies. Similarly, spectra measured
using FTIR software from other companies can be loaded into LabSolutions IR.

The settings for Jcamp-DX conversion should be modified according to the target software.

1. Click [File Preferences] - [File Filters] on the [Tool] menu.
The [File Filters] window is displayed.

2. Select [JCAMP Data File] and click [Options].

3- Configure the following settings.

Parameter [ Setting

Compression format Select [Packed] or [Fixed].

Description, history Leave empty.

Conversion option Select this checkbox.

Factor (%T calculation) Select whether to set 100 % transmittance as 1 or 100 (%) for
calculation.
This setting should be tested as it differs depending on the particular
software.
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18.2 Using Libraries Created in IRsolution with
LabSolutions IR

Libraries created using the IRsolution software can be used in LabSolutions IR without modification.

18.3 Using Libraries Created in HYPER-IR with
LabSolutions IR

Libraries created using the HYPER-IR software cannot be used in LabSolutions IR without
conversion.

Convert these libraries using the following procedure so they can be used in LabSolutions IR.

1. Click the [Start] button, navigate to [Accessories] under [Programs], and click [Command
Prompt].

2. Set the current directory to the LabSolutions IR installation folder.

Example input
cd program files\LabSolutions\IR (then press the "Enter" key)

3. Convert libraries using the "ConvertLibsR.exe" command.

While the file extension of the library name is not required, make sure to specify the drive name and
folder name.
The command syntax is shown below.

Syntax
[ConvertLibsR.exe] [old library name] [new library name]

Example input
ConvertLibsR.exe c:\spdata\tutorial\tutorial c:\spdata\tutorial\new_tutorial (then press the "Enter"
key)

Library conversion occurs at the command prompt and a new library is created.

4. Repeat step 3 to convert any other libraries.

5. After conversion is complete, type "exit" and press the "Enter" key.
The command prompt exits.
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18.4 Using Commercial Libraries

LabSolutions IR can perform spectrum searches that utilize infrared spectrum databases such as
Sadtler (produced by Bio-Rad Laboratories) and Hummel (produced by S.T. Japan) libraries.

This section describes how to perform the settings required to use these libraries.
/A\CAUTION

Disconnect any devices attached to the PC via USB (Universal Serial Bus)
before installing the necessary drivers.

Instructions Any such devices may be damaged when drivers are installed with these devices
connected.

18.4.1 Using the Sadtler Libraries with LabSolutions IR

The Sadtler libraries produced by Bio-Rad Laboratories can be used with LabSolutions IR.

In order to access these libraries, a security device must be connected to a USB port. The Sadtler
libraries used with the IRsolution software as well as the control file (IR.CTL) supplied with the
libraries for IRsolution can be used with LabSolutions IR.

However, in some cases old versions of the Sadtler libraries cannot be used without conversion.
Consult Bio-Rad Laboratories for details on conversion.

H Installing the protection key driver

The driver for the protection key is installed together with LabSolutions IR and is configured
automatically when the security device is connected.

B Connecting the protection key

After driver installation is complete, connect the protection key supplied together with the libraries to
the specified port on the PC.

H Installing the library files
Install the Sadstler libraries according to the following procedure.

1 = Create a folder to store the Sadstler library files on the hard disk.
2. Copy the library files to the hard disk from the disk that contains the Sadtler libraries.

3- Deselect the [Read-only] checkbox in the attributes of the all of the copied files.
7. Selectall the copied files using Windows Explorer.
2. Open the right-click menu and click [Properties].
3. Deselect the [Read-only] checkbox and click [OK].

B Copying the control file
The control file for the Sadtler libraries is named "IR.CTL" and is supplied on a disk or floppy disk.

Copy this file to the same folder that the library files were copied to (do not copy it to the
LabSolutions IR folder).

Deselect the [Read-only] checkbox for the control file in the same manner as the Sadtler library files.
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H Starting LabSolutions IR and registering the Sadtler libraries

Start LabSolutions IR and register the Sadtler libraries in the search window in the same manner as
other libraries.

The spectrum search method using the Sadtler libraries is not different from using any other
libraries.

18.4.2 Using the Hummel Libraries with LabSolutions IR

The Hummel infrared spectrum database produced by S.T. Japan can be used with LabSolutions IR.

Because the format of these libraries is different to those for HYPER-IR, be sure to specify the
LabSolutions IR format at the time of purchase. A protection key must be connected to the printer
port in order to use the Hummel libraries.

H Installing the protection key driver

The driver for the protection key is installed together with LabSolutions IR and is configured
automatically when the security device is connected.

B Connecting the protection key

After driver installation is complete, connect the protection key supplied together with the libraries to
the specified port on the PC.

B Installing the library files
Install the Hummel libraries according to the following procedure.

1- Create a folder to store the Hummel library files on the hard disk.
2. Copy the library files to the hard disk from the disk that contains the Hummel libraries.

3 = Deselect the [Read-only] checkbox in the attributes of all of the copied files.
7. Select all the copied files using Windows Explorer.
2. Open the right-click menu and click [Properties].
3. Deselect the [Read-only] checkbox and click [OK].

B Copying the control file

The control file for the Hummel libraries is named "LCWIN.ACL" and is supplied on a floppy disk (the
file format is the same as that for HYPER-IR and IRsolution).

Copy this file to the LabSolutions IR installation folder, the default location being "C:\Program
Files\LabSolutions\IR" (note that this is different to the location for the Sadtler libraries).

Deselect the [Read-only] checkbox for the control file in the same manner as the Sadtler library files.

H Starting LabSolutions IR and registering the Hummel libraries

Start LabSolutions IR and register the Hummel libraries in the search window in the same manner
as other libraries.

The spectrum search method using the Sadtler libraries is not different from using any other
libraries.
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18.5 Precision of Internal Manipulation

LabSolutions IR performs manipulation using double-precision floating-point numbers. All data
saved to file retains this same degree of precision.

The number of digits following the decimal point of printed data or data displayed on screen is
rounded to either the user-specified or default number of digits. This rounding process only applies
to printed data and data displayed on screen and does not affect the precision of saved data or any
subsequent calculations.

For example, differences may appear between a manually calculated calibration curve that is based
on printed or on-screen tabular data and a calibration curve that is calculated by LabSolutions IR
using double-precision floating-point numbers.

Item Description

Double-precision floating-point | IEEE compliant 64-bit numbers
numbers Mantissa: 53-bit, Exponent: 11-bit
16 digits at 10 + 308 in decimal notation
Rounding process Numbers of five or higher are rounded up and numbers lower than five are
rounded down.
Comparison of rounded Numbers of five or higher are rounded up and numbers lower than five are
numbers rounded down.
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