MOLECULAR SPECTROSCOPY

Thermo Scientific FT-NIR software
is verified and validated internally
as part of our formalized Product
Development Process. This
includes verification of:

* RESULT analysis software

« ValPro qualification package

» TQ Analyst software for
quantitative analysis

¢ All algorithms used in the

software packages

Thermo Scientific
ValPro for Antaris:
TQ Analyst Algorithms

Validation tools for your software and
chemometric methods
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| 2 |Quantitative analysls by Simple Beer's Law

| 3 |In Beer's law analysis, the absurbance of 3 component al a particular requency is assumed Lo be caused by a single component

4 |The challenge 15 to find a frequancy that is frea of autside intararencas (such as athar componants)

5 | and that best (most linearly) describes the amount of component present

3 For this problam the measurement is made at 5257 80 cm-1 corractad for 3 bagaline drawn horizontall;

7 The inlensily 2l 5357.80 cm-1 is delermined frum a three poinl, Lagrangian interpolation.

o | The haselng 15 the infensity af the data point nearest o G212 94 cmel

| 8 |The calibration step uses a sot of standards of known concentration to solve the equation: A=k C. The unknewn in the equation
For thig problem there are 20 standards with known concentrations.

|| During prediction you know A (fom the spectrum) and k (rom the calibration step]. This allows you to sobwe for C, the unknown co

@ expectad answer is 2.9267

| | The answer is in spreadsheet entry C83 | 2 996663067

17 | Standard | Standard2  Standard3  Standard 4 Standard5 | Standard6 St
18| Concentration 1.0 1.0
19 Frequency
20 | 5343534536 0.493664 0.983529 1.48044 201008 248705 0.486617
21 5247.391469 0.496217 0.993708 1.48762 201964 250341 0.489192
22| 5851.248402 0.49516 0.991471 1.48443 201267 249507 0.458054
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Example spreadsheet of a TQ Analyst™ Algorithms ) )
Our level of extensive testing, as documented

in the Thermo Scientific ValPro System
Qualification manual, is generally sufficient to
satisfy your industry’s regulatory requirements
for the validation of commercial off-the-shelf
(COTS) software. However, in some cases to
satisfy more stringent internal requirements,
it may be necessary to show regulatory
authorities that the algorithms you are using
in the analysis of spectroscopic data are
producing the answers you expect. We have
developed a tool that will allow you to verify
mathematical integrity of algorithms utilized in
Thermo Scientific TQ Analyst software pack-
ages. This powerful verification tool provides:
e Automated algorithm verification
 Confidence in the integrity of your
analytical results
e Reduced cost of compliance
e Simplified software algorithm validation

¢ Reduced time required to validate
chemometric models

Part of Thermo Fisher Scientific
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The following steps are performed in \

a Principal Component Regression (PCR)

calibration for dimensions h=1, 2, ..., a:

1. Initialize a matrix U that has r
rows and has h =0 columns.

. Increase hby 1 and select the
column of X (actually Xj, because
it depends on the value of h) with
the greatest sum of squares. This
is a first estimate for the principal
component scores (or latent
variables). Call this vector uy, uj,.
This vector is of size rx 1.

3. Compute the squared norm of uj,.

Uy = uy' uy
4. Calculate the row vector by, as
b, =u, X/ u by isof size px 1

N

\

Example documentation of TQ Analyst's PCR
Algorithm
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Product Specifications

The TQ Analyst Algorithms package
offers written explanations, including formu-
las for the algorithms, along with a series
of Microsoft® Excel spreadsheets. These
spreadsheets can be used as templates to
externally validate the algorithms and
methods you develop. Over 40 algorithms
are described in the documentation and
executed in the Excel spreadsheets, including:
e Quantitative algorithms such as classic

least squares (CLS) and partial least
squares (PLS)

e Qualitative algorithms such as Similarity
Match and Distance Match

e Measurement Only methods for
measuring peak height and location

 Baseline corrections
e Pretreatments such as derivatives

Thermo Scientific Antaris FT-NIR
instrument users in regulated industries who
are required to prove validation of processes
to auditors will find this tool invaluable.

www.thermoscientific.com

©2007-2010 Thermo Fisher Scientific Inc. Al rights reserved. Microsoft is a registered trademark of Microsoft Corporation.
All other trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries. Specifications, terms and pricing are subject to change.
Not all products are available in all countries. Please consult your local sales representative for details.

Thermo Electron Scientific Instruments LLC,
Madison, WI USA is 1SO Certified.

PS50451_E 11/10M

Africa-Other +27 11570 1840 Europe-Other +43 13335034 0 Japan +81 45 453 9100 Spain +34 914 845 965

Australia +61 3 9757 4300 Finland/Norway/Sweden Latin America +1 561 688 8700 Switzerland +41 61 716 77 00

Austria +43 133350340 +46 8 556 468 00 Middle East +43 133350340 UK +44 1442 233555

Belgium +32 53 73 42 41 France +33 160 92 48 00 Netherlands +3176 5795555 USA +1 800 532 4752

Canada +1 800 530 8447 Germany +49 6103 408 1014 New Zealand +64 9 980 6700

China +86 10 8419 3588 India +91 22 6742 9434 Russia/CIS +43 133350340 SCIENTIFIC

Denmark +45 70 23 62 60 Italy +39 02 950 591 South Africa +27 11570 1840




