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1 Overview

Vision provides a complete set of diagnostics functions to test whether the Metrohm instrument
performs according to the manufacturer’s specifications. Instrument performance tests verify the
reliability of NIRSystems spectrophotometers, which insures the linearity, limits of detection, and
precision of NIR methods.

The Vision software drives all Metrohm spectrophotometers. There are differences in the
performance and diagnostic testing associated with the instruments. For the Model 5000 and 6500
instruments, please refer to the Instrument Performance Test Guide for further explanation on
performance tests. For the XDS instruments, there are additional set-up and evaluation diagnostics,
with slight differences for the various analyzers. Proper application of these tests is recommended to
ensure instrument matching and the seamless transfer of calibration methods developed on the XDS.
There are specific requirements for process instruments as well. Refer to the instrument manual for
your particular instrument. For tests that require the use of external standards, be careful that the
correct standards are used depending on your instrument type. Please be sure to follow the correct
section in this manual for your particular instrument type.

More detailed information about XDS Analyzers can be found in the installation and user manuals
provided with the analyzer:

e 8.921.8001EN Manual NIRS XDS RapidContent and RCA Solids Analyzer
e 8.921.8004EN Manual NIRS XDS SmartProbe Analyzer

e 8.921.8005EN Manual NIRS XDS RapidLiquid Analyzer

e 8.921.8006EN Manual NIRS XDS Interactance OptiProbe Analyzer

e 8.928.8001EN Manual NIRS XDS Process Analyzer — MicroBundle

IIIIIII5



Instrument model

Module

Standards

Numbering

standards

5000 or 6500 RCA, DCA, Smart Probe, AP-0200 Reflectance RSS 1xxxx
Sample Transport Standards
(Reflectance), etc.
5000 or 6500 Liquid Analyzer, Sample AP-0220 Transmission TSS3xxxx
Transport (Transmission.) Standards
5000 or 6500 InTact AP-0230 Single Tablet TSS2xxxx
Standards
5000 or 6500 MultiTab AP-0240 Multi Tablet TSS2xXXX
Standards
XDS RCA, Rapid Solids Module, | XC-1010 Reflectance RSS 1XXxX
Smart Probe, OptiProbe Standards
(reflectance)
XDS Rapid Liquid Analyzer XC-1310 Transmission TSS3XXXX

NIST traceable standards for use on the Metrohm NIR spectrophotometers
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Vision SP includes enhanced Diagnostics, designed specifically to meet the needs of users in regulated
industries who must maintain complete instrument records of performance over time, including
conformance to photometric and\ wavelength standards. Among the features are the following:

Diagnostic Database structure to support multiple instruments, multiple sampling
configurations

Built-in table with acceptance specifications for all current, standard Metrohm NIRSystems
instrument and sampling modules, applied by instrument configuration

Recallable test results, with control charts to show performance changes over time
Control charts offer both calculated control limits and manufacturer’s tolerances

A unique screen display to show data in various formats, permitting enlargement of each area
for better interpretation

Test timer supports all available tests, prompts operator when tests are due
Instrument Self-Test (similar to NSAS Self-Test)

Photometric Certification tests for supported reflectance and transmission standards
Wavelength Certification for supported (and user-defined) wavelength standards
Instrument Performance Verification (IPV) for regular user tests of photometric performance
Low-Flux Test in support of pharmaceutical requirements

Reference Standardization for users of reflectance instruments

Instrument maintenance log with comment fields

Blank Correction (for XDS transmission measurements)

Instrument Calibration (for ensuring calibration transfer between XDS instruments)
Window Correction (For XDS process systems)

USP tests including Noise, Low-Flux Noise, Wavelength Accuracy and the Photometric
Linearity Test — with results displayed according to the USP chapter <1119>.
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%/ ¥ISION: Data Acquisition Mode: test_vision , User: NIRS

File Edit Mode Configure Acquire | Diagnoskics USP Tests  Masker  Wiew Window  Help

Ia" products j _D Performance Test : El El @l

Wavelength Certification

m o ] Reference Standard ]

iZreate Blank Carreckion

Sample | Window Correction r

Low-Flux Test
Instrument Self Tesk
Wavelength Linearization

zain Adjusk

Photometric Tesk

IPY Setup

Diagnostic Database r
Maintenance Log L

Show Skatus
Instrument Configuration
Instrument Calibration

The tests in this manual are listed in the order in which they appear in the Vision software drop down
menus. More information on the order of running tests can be found in the Installation and user
manuals for the particular instrument being used.

When an instrument is first connected to Vision, Vision will determine whether there is a diagnostic
record for this instrument configuration. In order to establish the correct instrument record in the
Diagnostic Database, choose the option to create the diagnostic record when the initial screen
appears telling that a Diagnostic Record does not exist for this instrument.

Wision has no Diagnostic Record For this instrument!
Do wou wank ko create Diagnostic record?

Saying “yes” will not initialize the testing, but will enter the instrument configuration information in
the Diagnostic Database.

An instrument configuration is defined as a given monochromator and it assembled sampling
components, including fiber-optics, if used. Where fiber-optics are used, the sampling tip type, fiber
material and fiber length all constitute part of the monochromator configuration.

For most users with a single instrument, the configuration may never change, and is thus not an
overriding issue in diagnostics. Other users may operate several instruments from one computer, or
may change sampling modules based upon the sample characteristics. Diagnostic test results must be
maintained separately for each configuration, to assure use of correct tolerances, and for correct
information in control charts.
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Instrument Configuration

Sample Module Type:

Instrument Type: ES00 Benchtop
Instrumnent 5 erial Mumber ey
Motherboard Serial Mumber 95121431
‘Wavelength Fevision Level C

EPROM “ersion 152

Static: Sample Module

Fiber Length [meters]:

Multiplexer Channel:

o]

Sample Module Serial Mumber: |24BC{ ﬂ
Amplifier Type: Reflectance

Amplifier Serial Number: 5766 |
Fiber Tip Type:

Fiber M aterial:

Cancel |

Confirmation of Instrument configuration

If the instrument configuration is not
recognized upon connection, Vision prompts
for full instrument configuration information,
including serial numbers of the
monochromator and modules. A typical screen
for a simple configuration is shown.

For instruments with fiber-optic sampling
devices, the tip, material, and fiber length are
required. For multiplexed process systems,
enter this information for each channel.

Vision builds a database of diagnostic

information for the instrument. It is vital to
enter correct information, to assure
application of correct tolerances for tests and
for accurate tracking of test results.

Tools for export, import and archiving of information in case of computer upgrades, changes, or
instrument moves, are explained under Diagnostic Database.

1.1 Vision Diagnostics Screen Display

Vision Diagnostics use a split-screen display to provide as much information as possible to the user.
This is a screen displayed during the Performance Test; other tests use the same display format.

Because each part of the screen may be used at different points during the test, all are displayed in
small size, and can easily be enlarged for better viewing. Each part of the screen is discussed in the

section following.

3/ YISION: Data Acquisition Mode: refstds2-14 . User: NIRS - [refstds2-14]

| File Edit Mode Configure Acguire Diagnostics [1SI Wiew ‘window Help .= ﬂ
|aII products j D B ﬁ J k?
= E500 Benchtop | 4| [romn Spectra
- Instument SH:5317 Instrument Type E500 Benchip 17151 4
+- [ Static Sample Module, . 12500 1|
=[] Static Sample Module, Instrument Serial Mumber B 7 ¢ oma |y
=3 Reflectance. Ampl Matherboard Serial Number 96121431 % _g'?;’;' I .
- Lamp Noise T, wiavelength Fevision Level C E _u:g;n ] |
= Performance T H o
-6 Full Rangs EFROM Yersian 152 E el
- Testh Sample Module Type: Static 5 ample Modul ey
4 Testhr T - 27m - @@ 1
+-[ Testh S D S il EEH M D D A0 D 190 23m W
- Testh Detector Tyupe Standard C Wavelength
+] ﬂ Instrument SH:5917 Fiber Tip Type
+ ]
= ﬂ Ingtrument SH:5953 (Ebizr (Cizrts = @|%|§| = |ﬁ‘| L-‘-|E-'-‘-| a'b]:|-° =)
= ﬂ Static Sample Module, Fl | » | | | I\Noise;(‘ Reference )\ Eanduvicth /
= Reflectance, Ampl
¥ ﬁ Wavelength C segl 0.075 -0.036 i -]
M = b | i | segl 0028 | -0017 1550
EERAED |2 l segld 0093 | 0047 2420
D mm :‘ omaonr L ® o o 3 | o 0102 | 0038 704
| | segl 010z | -0.036 704
To close Diagrastic Datsbase panssonn | LT segd 0029 | 0013 1375
piEwer - Select men. ] | seg3 0090 | -0032 2488
iagnostics/Diagnostic
D atabaseView Diagnostics 4 0 0.099 -0.066 758
D atabase. = segl 0.091 -0.066 Ti8
- E] 2] WE] =58 018 segl 0033 | -0030 1514
o navigate - Click on tree
nodes. T[4 > TrI 508}, 578 1143}, 1680 s 2166 ), 2306 / seg3 0092 | D060 486
. ' ', Performance History | * [+ Noise A Summa] «] | »[]
To zoom views with results - - —
Double click right mouse buttan d| \ Tolerance Limits /i Gorirol Liits_/ 2T I3 [T (W
For Help. press F1 4:03 P4

Vision Diagnostics Screen Display
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The user may size the boxes manually using the mouse to move the partitions left, right, up or down.
The configuration box, spectrum box, and control chart boxes are all a double right-click to enlarge
or restore. After enlargement, double-click is repeated to return to the original display mode.

The instrument selection tree lists all instruments for  [@- [ Eatch Reaction Monitar

which information is stored in the database. & 8500 Benchton
=l ﬂ Instrument SH:5917
Click on the “+" sign beside each node to see all - Static Sample Module, SM:none

. . . - PReflectance. Amplifier SN:5758
items underneath. Each instrument lists all stored @[ Lamp Noise Test

configurations, tests, along with the date and time =8 %Trfarmance Test
¢ B~ Ful Range 400-2500

of each test. B[ Testfiom: 2417400, 13:47:17

B Test from: 2/16/00, 8:40:46
: F- [ Test from: 2/15/00, 17:41:43
B Instument Certification
B Reference Standardization
- Static Sample Module, SH:5762

H- [ Instument SH:-5917

E- Instrument 55953

H-F Instrument SH:E211
The Hint box tells how to zoom each of the four N
boxes, along with other useful suggestions. @ | Hint | j
The hint box is useful throughout Vision, and To close Diagnostic Databass Viewer - Select

o o menu Diagnozstics/Diagnostic D atabaze Aiew

suggests steps to the user to help navigate Vision Diagnastics Database.

most efficiently. To navigate - Click on tree nodes.

To zoom views with rezultz - Double click right
mouze button over Control chart view, [nfo
wiew, ahd Spectra view, or double click, left
mouze button over Spreadshest view.

=
The upper middle box lists the full instrument et T O 7
configuration. The box shown is for a process Iratnusen Seial Numbes 30170041
system, which includes fiber-optic probes. Sttt e
Wavelengh Reviocn Lavel iy
With process systems, the “Sampling Module Type” T e
o . ) Sanple Modue Tppe Mutpleses
is integral to the instrument, and carries the same Sangie Modue SesaiNusbse (41
serial number as the instrument. i JecladaDielect
Fist Tip Type Intesactancs Reflectance Proba
Comments can be added for individual test results L e e
by clicking on the “Add Comment” combo box. Muliplessr Chanaed Charcel Numbes 1
Ampiher Typs Transmitance
The upper right box shows spectra where Ampiier Sevial Nurker @i
applicable. In this case, noise spectra for a tested Fenlims HC) RN
. . SoanRangs Exterded IG Ful Rangs 500-2100
instrument are displayed. 1D s
Comment.
#idd Comrent
7 Testrotusedin st B
Date Cinsted 12487200 J:J
4 | »
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Other information displayed is the reference scan, or
the polystyrene/didymium spectra used for
wavelength linearization.

A left-click on the spectrum gives a cursor which
gives wavelength and absorbance information for a
selected spectrum, as throughout Vision. The
selected spectrum is identified by a color bar above
the wavelength and absorbance.

When this window is active the user may click on
the camera icon to copy the spectral image to the
clipboard. The user may click on the printer icon to
print spectra.

The lower left quadrant shows control charts, when
enough data is stored for a given instrument
configuration to plot control charts.

The top row of tabs is for selection of test (RMS
noise is shown). Other choices are Peak-to-Peak,
Bias, Bandwidth, and the Wavelength Linearization
peaks.

The bottom tabs select between tolerances or
control limits. Control limits are calculated on one
specific instrument and give an excellent insight into
any changes that may occur over time. Trends may
be noted and acted upon before the parameter has
gone outside of tolerance.

The lower right box shows tabular data. Click on the
tabs at the bottom to see each view. The options
are Noise, Summary, Wavelength, and OpQual
(Operational Qualification). The OpQual tabs provide
a summary of the actual instrument performance
versus specification values.

A double right click on the table takes the user to
Formula One Worksheet mode, which permits easy
cut-and-paste export of results to other
Windows™-based programs. When finished with
Formula One, click on the “X" to close.

10mi0 Spectra
17151
12593
& oaw
T Do
* = o
ﬁ-u:asn
5 -1
E
-19268
I 0 OO 30 6D 190 2 2Em
Wavelength
@|%| S| | WE| =]
Hniseﬂ Reference ,)“.l Bandwicth ,f

o|S| [+ LE s8] 2] o[
[A[ 4w e[ PP} RMS A Bias } Bandil } 306 } 373
Performance His’tor'_l.rf—
AT A T » o] Tolerance Limits A Control Limitz 7

Wavelength Accurac_lg

Diate: 21400  Time: 14:50:14
Instrument Model: 6300 Benchtop
Serial mumber: 5017

Sampling Bystem:  Static Sample Modul
Amplifier: Reflectance

Wavelength Accuracy and Bandwidth

Hran Peak 1 Feak2 | Peak3
i b = QTR Th 1143 &7 il
| v [N Foise A Summar| 4] | ¢
T T Y 11 (W

IIIIIII11




2 Performance Test

2.1 Overview

Performance Test is a comprehensive test of instrumental performance, and is the final assurance that
the instrument is ready to run samples. The key items verified during this test are:

e Instrument Noise in several wavelength regions depending on the instrument type and
configuration

e Internal Wavelength Performance (wavelength positions on non-traceable, internal reference
materials)

e Internal Wavelength Precision (Repeatability)
e NIR Gain

e Visible Gain (where applicable)

Select Performance Test from the Diagnostics Fle Edk Mode Configure Acquie :D\agnosticsl Master View Window Help

menu. Click on Run Performance Test. The test [pons v DS hin Pernincs T
—— ‘Wavelength Certification »  Performance Test Timer
will commence Immedlately =0 x| B Reference Standard b Canfigure Test Parameters..,
[ LowFlx Test
Performance Test takes approximately 15-25 Sance | e o et
. d dln upon settings ‘Wavelength Linearization
minutes to run epen gup gs, Gan Adst
instrument status and instrument type. Photometic Test

1PV Setup

The test co-averages the results of 32 scans, irrespective of DCM settings for the number of scans.
This assures correct application of acceptance specifications and consistent comparison of test results
to initial factory test results.

The samples per test are set to a default of 10, but this can be changed under Performance Tests,
Configure Test Parameters. Use the default settings unless there is a compelling reason to change
them.

All diagnostic test results are stored in the Instrument Performance Test 2| x|
Diagnostic Database, regardless of which project
the user is logged into while performing the Humber of Lests [
tests. The user may store results in Excel format Samples per Test : [10
using the drop-down menu shown. Test results in

. . Save Resultz Al -
the Diagnostic Database can be recalled at a later in Excel Format
time.

ar. I LCancel | Help
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As the test runs, a screen like that shown to the
left is displayed. When finished, a message box is
displayed to indicate test completion and status.

At the end of the Performance Test, all measured
values are compared with acceptance criteria
stored in Vision. If all results meet acceptance
criteria, the test is successful and this dialog box
is displayed.

Before clicking “Close All Reports”, the user is
directed to the tabular display in the lower right
quadrant.

To enlarge the tabular display of results, place
the cursor over the tabular display in the lower
right quadrant and double-click twice. Now click
on the OpQual tab, near the bottom of the
screen to see a summary of noise test results.

The OpQual tab brings up the display shown.
This shows results of the Noise Test for each of
the up to four wavelength regions. The results
are shown along with the specification values
and a column to show if the test results are valid.

For each wavelength region, results are given for:

e Peak-to-Peak Noise (P-P)

e Root-Mean-Square Noise (RMS)

e Bias (A measure of baseline energy changes)

IEle Edt Mode Lonlgwe Acquie Diegnastics Magir View Windon Hep sl
ald o ¥ &
Test complete: <] [immer Spectra
PASSED! Tope OS5 K05 25w
umen Serial Humber [ | R
- :
PintRepat Cove Repat Ihetboard Seiial Number w37 E o
! ; ? um
dength ReviionLevel [ i &
J EPHOM Version e | e
Sample o Type: RCh, Repd ConentAra | am
Saingle Hodue Seral Number 0010 @ W W e e w zo B
_F Detect Type Standard Dete .
I — Fioe T Ty e
= : Fioet Ceurt _ LR E IR EE G
in - B0 g L 2 Y ey e
Testisumning —_—_ —
Ta halthe tst - lick stap sign el 0 | 00% _j
ey sg ool§ | 0w |
To zaam s with resuls segd o | 000
Doutleelck ight movse buton sepd G T
over Contiol chat vew, Info S 0 0w | 08
view, nd Specia view, ot
double clck lft mouse ulton segl sl | D143
over Spreadshest view gl 0067 | 0063
sp3 0i0 | 009 E
]

For Help, press F1

A
[

L] |

T est complete

Performance Test I

FASSED!
Print Report LCloze Report |
e Ed Mode Coofgae foque Digrosics Mgl Yiew Windw Hep Testconete ol x)
R
Close A Repat: EE
Test Specfication _|Achual [Vt
& 02000 lo.1888 [tes
S Tooan logs1s [¥es
B Tooine [oames [¥es
ScanRange 0100 E|
Test Specication |Actual [Vebd
PP 10.0800 00477 Yes
RMS 00120 10.0056 Yes
Eaes 0.0100 00015 Yes -
SeanRange:  1100-170
Test Speceieation  |Actual [Vebd
PP o800 jooriT T
RS [ED lo.00s0 [Yes
Biss [oo100 [omat e
ScwnRange  17T0-2500
Test Specsication  |Acusl Ved
PP 2000 lo1em [Yes
BMS oeso joote2 [Yes =
13 e 7 vy P s A I
4H 3
7 [ P
DT et

Each of these parameters is described in more detail in the next section and in the Instrument
Performance Test Guide supplied with the Metrohm instrument. If the test is reported as “Passed” the

user may proceed with sample analysis.
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A note on Wavelength Linearization:

Sometimes when initiating Performance Test, Vision will report “Instrument Error: Run Wavelength
Linearization”. The error report is posted near the end of the first set of 32 co-averaged scans, as
Vision processes the data. This error occurs when an instrument configuration has been changed, the
lamp is not on, the reference is not in the correct position, or due to a beam blockage. A
troubleshooting table is provided at the end of Diagnostics to assist you in solving this issue.

2.2 Noise Test

The tabular output of the instrument Noise portion of Performance Test provides a wealth of
information about the instrument. Instrument noise should appear as random spectral variability.
Structure in the noise spectrum or high noise is often caused by changes in environment but also may
be indicative of instrument problems. The Noise Test is the most sensitive diagnostic test used to
determine instrument performance. The display provides information about noise and amplifier gain.

Moise Test (m&)  Scan Range: 700 - 2500
segl 700 - 1100
segl 1100 - 1700
seg 3 1700 - 2500
Scan [BOC | P-P |[MMingwoam [Wavelength) Madmom Wavelength|  Bias RS Crain
1 0| 0165 | 0118 2472 0.047 T84 -0.034 0.013 2| 20
segl 0098 | 0051 1048 0.047 734 0012 0018
seg 2 0037 | -0054 1112 -0.014 1516 -0.034 0.006
seg 3 0.145 | 0118 2472 0.027 2473 0,043 0013
2 0 | 0085 | -0036 T34 0.049 772 0.015 0.009 2] 20
segl 0085 | -0036 T84 0.049 772 0.009 0012
seg 2 0.030 0,004 1178 0.034 1510 0.015 0.005
seg 3 0059 | 0011 2284 0.048 2412 0.018 0.010
3 0| 0118 [ -0059 1048 0.059 2453 0.010 0011 2] 20
segl 0065 | -0059 1048 0.006 254 -0.021 0016
segl 0.039 0.000 1196 0.039 1512 0.014 0.006
seg3 0087 | -0028 2406 0.059 2453 0.022 0.010
4 0| 0135 | -0072 736 0.063 2433 0.017 0.010 2] 20
segl 0072 | 0072 726 0.000 718 -0.019 0.010
seg 2 0.034 0011 1122 0.045 1508 0.027 0.006
seg 3 0083 | -0020 2414 0.063 2433 0.028 0012

Instrument Noise (Displayed at lower right quadarant during Performance Test)

Vision breaks each instrument test up into segments (wavelength regions), based upon the
instrument configuration. Acceptance specifications are applied to each segment. Segments can be
adjusted by the user under Tests Params (under Data Collection Method) prior to acquisition of any
spectra. Unless there is a reason to change segments, the user is encouraged to use the defaults.

Laboratory instruments generally use a ceramic reference in reflectance, or air in transmission.
Process instruments offer the option of reference vs. reference, sample vs. sample, or sample vs.
reference. Each result column in the noise test is explained:

SCAN#

Identifies which of the 10 sets of sample scans is being reported. A sample scan is defined as 32 sets
of co-averaged reference vs. reference scans for a laboratory instrument.
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EOC

End of convert. Communications failures during the instrument scan and with the computer are
reported here. This number should be zero, and if not the source of communication errors should be
investigated. Occasionally, EOC failures are due to random electrical noise or unexplained
disturbance, and if not frequently repeated they are not considered a problem.

P-P

Peak-to-Peak noise is the difference between the largest and smallest value in the noise spectrum.
(There may be a round-off error of .001 due to the mathematical algorithm.) The unit of measure is
milliabsorbance units, or one-thousandth of one absorbance unit. For example, .139 equals 0.000139
absorbance units. The number may also be expresses verbally as microabsorbance units, or “139”.
Peak-to-peak noise may be thought of as the greatest variation from one scan to the next scan of the
noise spectrum across all measured wavelengths.

Minimum

This is the highest intensity negative peak height, in milliabsorbance units, of the noise spectrum. The
wavelength where the minimum occurs is reported in the next column.

Wavelength
The wavelength where the peak minimum occurred.
Maximum

This is the maximum peak height, in milliabsorbance units, of the noise spectrum. The wavelength
where the maximum occurs is reported in the next column.

Wavelength
The wavelength where the peak maximum occurred.
Bias

The bias is the average absorbance value of all points in the noise spectrum. Immediately after the
instrument is turned on, the bias is quite high, and as the instrument warms up, bias settles to near
zero with slight random excursions above and below. In normal operation, fully warmed-up, the bias
should run in a range of +/-0.100 milliabsorbance units.

RMS

The Root Mean Square of the noise across the full spectral region in milliabsorbance units is reported.
Each sampling configuration has acceptance specifications programmed in Vision. These are applied
automatically. As with peak-to-peak noise, RMS is commonly referred to in microabsorbance units.
(One-million™ of an absorbance unit.) In this case, 20 microabsorbance units is equivalent to 0.020
milliabsorbance units.

Gain

The “gain factor” for Autogain amplifiers is shown. For full-range instruments the NIR gain is shown
first, then the visible gain. Metrohm’ instruments use a system of gain optimization called
“AutoGain,” which uses the first scan of each data collection to adjust the gain level for the best
resolution of signal.

The detector picks a gain factor to optimize signal. The gain factor depends upon the sample
absorbance, requiring no user adjustment. This can be helpful when troubleshooting. For example, if
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the instrument reference is not in place, gain factors may climb to the maximum value, and may also
explain why RMS noise and P-P are outside of bounds.

2.3 Bandwidth: Wavelength Accuracy and Precision

Bandwidth is measured during the Performance Test on non-XDS instruments and during the
Wavelength Certification test for XDS instruments. Metrohm instrument contains internal wavelength
reference materials, which are used as a means to maintain monochromator wavelength
measurement. These internal wavelength materials are protected and are moved by software
command, transparent to the user. When Performance Test is run, the relative wavelength positions
and repeatability of these wavelength materials are monitored and reported.

2.4 Model 5000 and 6500

The Bandwidth tab shows instrument bandwidth as well as wavelength accuracy and precision. In the
NIR region, an internal polystyrene reference is analyzed by transmission measurement under
software control. 10 replicate scans of the polystyrene standard are used to calculate these
parameters.

Wavelength Accuracy and Bandwidth

Hean Peakl | Peak2 | Peak3 | Peakd | Peak3 Peakéd |Bandwidth
1 B06.19 | E7ET6 | 114365 [ 168091 | 216670 | 2306.14 10.06
2 20618 | B7ET75 | 114363 [ 163090 | 216669 | 2306.13 10.05
3 20618 | E7ETS | 114363 [ 168089 | 216669 | 2306.13 10.05
4 B06.1% | ETETS | 114363 [ 168000 | 216669 | 2306.12 10.05
5 B06.18 | ETETS | 114563 [ 168090 | 216669 | 2306.13 10.05
f 20618 | #7875 | 114343 [ 168089 | 216669 | 2306.13 10.05
7 B0A.17 | ETETS | 114362 [ 168089 | 21666E | 2306.12 10.06
3 B06.18 | ETETS | 114363 | 168089 | 216669 | 2306.13 10.05
9 20618 | B7ET75 | 114363 [ 163090 | 216669 | 2306.13 10.06
10 206108 | E7ETS | 114363 [ 168089 | 21666% | 2306.13 10.05

|

Summary of Accuracy and Bandwidth
Peakl | Peak2 | Peak3 | Peakd | Peak3 Peakd  |Bandwidth
Average | 206.1% EVETS | 114363 | 1680.90 | 216649 | 2306.13 10.05

Delta n.0g -0.10 -0.00 -0.00 -0.03 0.03 1.05
=D 0.004 0.004 0.006 0.00& 0.00% 0.00& 0.004
Il 20619 | 7876 | 114365 [ 163091 | 216670 | 2306.14 10.06
Mlin 20617 | BVETS [ 114362 | 168089 | 216668 | 2306.12 10.05

Max-Mlin) 00164 | 00176 | 00232 | 00232 0.0198 00215 0.0057

The polystyrene absorbances which nominally occur at 806.10, 878.75, 1143.63, 1680.90 2166.72
and 2306.10 nm (Rev. C) are used to calculate wavelength accuracy and precision. A peak-finding
algorithm is applied to the polystyrene spectra to determine the peak maxima. The average peak
position obtained for 10 replicates determines the wavelength accuracy, and the standard deviation
of those values determines measurement precision.

Delta is the difference between the accepted nominal values, and those reported by the instrument.
The specification for reported vs. nominal is +/- 0.30 nm (+/- 0.50 for process instruments). Therefore,
any peak found to be within 0.30 nm is considered acceptable. The software flags any peak outside
the acceptance range and suggests that Wavelength Linearization be performed.

S/D is the standard deviation of the 10 replicates. This measures the stability of peak positions and
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bandwidth. With respect to peak position, the specification on S/D is 0.015 nm or less, depending
upon instrument model and type.

The instrument bandpass (bandwidth) is calculated using the ratio of the absorbance at the
polystyrene peak at 2167 nm and the valley at approximately 2154 nm (after an offset correction.)

The S/D test is also run in the 400-1100 area of the spectrum on models 5500 and 6500. In this area,
didymium/polystyrene is used for two of the peaks, at 806.10 and 878.85 nm. Bandwidth is not
calculated in the 400-1100 nm area.

Process instruments (and certain laboratory instruments) cannot use the polystyrene peak at 2306.10
nm due to attenuation of the signal in the fiber-optics, or limitations in wavelength range. On such
instruments the tests will not report values for the 2306.10 peak, and will perform wavelength tests
on peaks within the wavelength response of the instrument.

Note: Wavelength positions are empirically determined, and have been set based upon the best
measurements possible given the technology available. As instrumental or standardization
breakthroughs lead to greater precision in setting nominal peak positions, Metrohm reserves the right
to issue revised nominals.

2.5 Wavelength Accuracy / Precision Measurement on the XDS

The XDS instrument, like the model 5000 and 6500, uses an internal wavelength reference material.
When Performance Test is run, the relative wavelength positions and repeatability of these
wavelength materials are monitored and reported. The internal standard for the XDS is comprised of
polystyrene, erbium oxide and samarium oxide and six peaks across the range from 500-2310nm are
used to determine the internal wavelength performance of the instrument.

Note that these internal wavelength materials need not be precisely on the assigned nominals. These
nominals are arbitrary. The internal wavelength materials are a method to assure stable readings on
the external wavelength standard, measured at the sample plane during Instrument Calibration and
Wavelength Certification.

3/ VISION: Data Acquisition Mode: 0078 , User: NIRS - [Diagnostic Database Viewe: | i =& x|

=] Fil= Edit Mode Configure Acquire Disgrostics Master View Window  Help 1= x|
Cr— = I T N =R
o

‘ Internal Wavelength Performance

‘ Date: 3/28/2003  Time, 12:25,50
Tnstrument Model: D8

; st

19

e A
: 21160012
Sampling System:  RIM, Rapid Solid Moduls
Amplifior Feflectance
Sampl, System S 3013-51
Amplifior S/1: 7808
Tust Type Porformance Tosl
Scan Range a0 - 2500
AuthoyOperator.  NIRSystems Default User

View Internal Jongt]
Feakl | Peak2 | Peak3 | Peakd Fuak 5 Fuak i
526 6983 | 8007377 |1072.8989| 1222 4562 | 16791716 | 2307 4219
5267038 | 8007457 1072 9048( 1232 4613 | 16791766 | 23074258
526.6093 | 8007380 1072 §990( 1222 4576|1679, 1745 | 2307 4245
5267031 | 800 7413 |1072.9030] 1222 4604 | 16791769 | 2307 4250
5266984 | 8007379 1072 9004( 1233 4572 | 16791733 | 23074277
5267015 | 8007411 1072 S033[ 1222 4617|1679 1771 | 23074270
5267003 | 800 7397 |1072.9019] 1222 4614|1679 1764 | 2307 4238
3266003 | 800 7364 1072 5995|1223 4570 | 16791736 | 23074246
5267012 | 800 7404 [\072 OUZ1| 1223 A573 | 1679 1753 | 3307 4270
5267000 | 8007393 [1072.9014] 1222, 4595 | 16791947 | 2307 4248

w
oo |

o

=|<|

To [

° sz

i
ot | e (e A Summan I
= | T

Lel.» Vo

For Help, prass FI iz
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2.6 Operational Qualification

A summary of noise results is available in the OpQual (Operational Qualification) screens. This screen
gives specifications (for a given instrument configuration), the average of measured values, and an
indication of whether the result is valid for that configuration. The measured values are the average
result for 10 sets of scans, covering each wavelength region. Many users find this screen easier to

interpret, and more concise, than the tabulated data for each set of scans.

The OpQual2 tab contains summary information on wavelength accuracy and precision. For Model
5000 and 6500 instruments it also contains information on the bandwidth, as shown:
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Scan Range: T00 - 2500
Usger [T NIES
10 samples taken at 32 scans/sample

Moise Test (mA) ScanFRange: 700- 1100

Test Specification Actual Walid

P-F 0.300 0.121 Yes

RME 0.020 0.011 Yes

Bias 0.100 -0.007 Yes
Sean Range: 1100 - 1700

Test Specification Actual Walid

P-F 0.300 0,099 Yes

RLE 0.020 0.014 Tes

Bias 0.100 -0.012 Yes
Sean Range: 1700 - 2500

Test Specification Actual Walid

P-F 0.300 0.047 Yes

RLIE 0.020 0.007 Tes

Bias 0.100 -0.008 Yes

|5 Moise A Surnmary A Bandwidth A OpQual [/

Operational Qualification Summary Screen: Noise Test

Bandwidth Test

Hominal Specification Artual Valid
100 +-10 10.05 Ves
Wavelength Accuracy
Wavelength  |Specification Aocouracy Frecigion < 0010 |Valid
806.18 806.10+-0.30 | 0.08 0.004 Tes
ETRTS BTEE5H-030  |-0.40 0.004 Tes
114363 1143.63+~030  [-0.00 0,006 Tes
163050 1630.00+40.30  [-0.00 0.006 Tes
2166 69 2166.72+030  |-0.03 0,005 Tes
2306.13 2306.10+030 | 0.03 0.006 Tes
|

Operational Qualification Summary Screen: Bandwidth, Wavelength Results




2.7 Performance Test Timer

The Performance Test Timer permits the user to
automatically set the instrument to run the
Performance Test unattended. It may be set for
a time interval or on a daily basis at a preset
time. Use military time for time of day, i.e.,
20:45 for 8:45 p.m. Be sure the instrument is
left on with the reference in the correct position
for Performance Test.

Diagnostic Timer

& By Time of Day

o |

Time: ﬁi__ :Fﬁf_

Cancel |

If the specified time has passed, Performance Test begins immediately upon successful connection

with the instrument.

Note that there is a Diagnostic Timer under Diagnostic Database, where many functions can be set
up for timed testing and storage of results. See Diagnostic Database for more information.
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3 Wavelength Certification

Wavelength Certification uses an external standard, with known peak positions, to verify the
wavelength scale of the instrument. The program is designed to run a certified Wavelength Standard
available from Metrohm. For reflectance measurements the standards are traceable to SRM-1920,
supplied by NIST. The standard for XDS reflectance instruments is SRM-1920 plus talc. For liquid
transmission systems the wavelength standard is polystyrene-didymium (XC-1310/XC1320) or
SRM-2035 (XC-1330). Vision also offers the option of a user-defined wavelength standard, with

appropriate tools for peak-finding and tolerances.

3.1

Run Wavelength Certification

C||Ck on Dlagnostlcsl Wavelength File Edit Mode Configure Acquire | Diagnostics Master  Wiew Winl:lﬂw Help
o . = Performance Test rhl o wgl =l @il
Cel’tlflcatlon, RU n Wavelength Iall products J —D Wavelength Certification  » 2un Yavelength Certification
Certlflcatlon m ] Reference Standard ¥ Sebup Custom Wavelength Standard
. B caff-rs-uzme - Lowe-Flux Test
#- [ Flour-rs-uamd o I Instrument Self Test
The N um ber Of Sam p|eS ShOU |d be ﬁ talc-rs-uSme Wavelength Linearization
& wood-rs-u3md Gain Adjust
10, as shown. Select the correct el Tk
standard for the instrument type Py Sstup
. L tic Datab. »
being used from the drop down Mamtenercoton >
menu Show Status
' Instrument Configuration
) " " Do Mok Save Results
Click "OK"” when ready. Instrument Calibration
Vision requests the Standard File for the T TS|

wavelength standard. This file is located on the
diskette or CD packed with the 6-piece standard
set.

It may be read using the A: drive, or may be
copied into the C:\Vision directory as shown
here.

The file name will be similar to that shown
below.

Click “Open” to proceed.
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Mumber of samples: |1 i

Standard: [wavelength Standard [SFM-1920 +Talc) = |

Crcn_|

Select Standard File

21|

Laak in: I@Vision ﬂ - r:j( '

. J— ]|
File name: |TSSSDD2D. da Open I
Files of type: INS.&S Files: [*.Dut) j Cancel |

™ Open az read-only
A




File Sample Type Detector

Name

RSS1xxxx | Reflectance Reflectance

TSS2xxxx | Tablets (MultiTab, Transmission
InTact)

TSS3xxxx | Transmission Transmission

The standard file contains spectra of standards taken on the appropriate Metrohm master
instrument. It is important to use a certified wavelength reference that has been checked and verified
for correct wavelength response.

When prompted by the software, insert the vision x|

appropriate standard into the sample drawer. The
label should face the user when inserting the & Please insert wavelength standard WST30020

standard.
[a]4 I Cancel |

If the standard file chosen is for the wrong type of standards, Vision will inform the user of the error.
Since Wavelength Certification is run regularly, the user may copy the standards file from the diskette
to the C:\Vision directory of the computer for simplicity. This file must be updated upon
recertification of the standard set.

The wavelength standard is scanned, and a Spectrum of SRM 1920

peak-finding algorithm locates the peaks

produced by the standard material. The

horizontal axis is wavelength, and the vertical axis o

is absorbance. These peaks must be measured . /\AN\ M

within the tolerance defined in Vision to be o JJ\A AMfA ) J\\/V\ \\Jw/
considered valid or acceptable. o g

After the test is complete, a spectrum of the v
standard is shown in the upper right quadrant of

the screen. An example of the spectrum of
SRM-1920 measured on an RCA is shown.

Absorbance log(1/R)

1200 1800 2000 2200 2400

140 00
Wavelength (nm)
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A tabular report is shown in the lower right Bnsramen Wavelength Certicaton
quadrant, giving each peak, its nominal position = i
and its measured position. The difference from
nominal and the repeatability of position are
calculated. This is a sample report for an XDS
analyzer.

T
Refirciuncs

[F2ES
Tnstsctar

ETTErTi )

126130 168100

Feakdom | FPeakd (o)
1261 71 1630 68
126171 163060
1261 71 1630 65
1268171 163069
1260 71 1630 69
126071 1630 69
126071 1630 60
126071 1630 65
126070 1630 60
RS 168070

This report is stored in the Diagnostic Database
and can be accessed from the Diagnostic
Database Viewer at a later time.

Foakdiom | Feacdum) | Poakt(am) | FPeakdiam)
1271 FIIETT]

1930 18815 19700 5130 1620

Bandwidle

[FT]

1% 7
1366 1161 1002 120 878

1231

125

129

1239

For XDS instruments, the Wavelength Certification also tests certain measured instrument profile
peaks in the wavelength standard. These peaks are used to set the “Instrument Wavelength Profile,”
and one peak is used for bandwidth calculation.

When running Wavelength Certification on the XDS, the test may pass, but give a recommendation
to re-run the instrument calibration to improve instrument performance. For the XDS, there is a tab
at the bottom of the test results for the Instrument Calibration Verification results, which has much
tighter tolerances. If the peak positions measured during the Wavelength Certification are outside of
these tolerances, yet still acceptable for Wavelength Certification, it is recommended that the user
re-run Instrument Calibration to ensure instrument matching and seamless calibration transfer.

If Wavelength Certification fails on an XDS instrument, run Instrument Calibration under Diagnostics,
then repeat the Wavelength Certification Test. If it fails on model 5000 or 6500 instruments, run
Wavelength Linearization under Diagnostics, then repeat the Wavelength Certification. If the system
fails the test again, contact Metrohm Technical Support.
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3.2 Setting up a User-Defined Wavelength Standard

Click on “Setup Custom Wavelength Standard” to create a user-defined wavelength standard to be
used to verify wavelength axis repeatability. (The material must have sharp, well-defined peaks, and
be very stable to serve as a wavelength reference.) Name the standard. Collect a reference scan on
the instrument reference, typically a ceramic for reflectance, air for transmission. Scan the
user-defined wavelength standard when prompted. An example is shown for illustration:

= Select == x|
Spectra

221348 4
1.9818 -
1.74601 -
1.5184 -
1.2867 -

Intensity

1.0550 -
0.8232 4
0.5915 -
0.359% -

01281 T - - g g g . g g B g . . . . . . . 1
400 505 610 715 820 925 1030 1135 1240 1345 1450 1555 1660 1765 1870 1975 2080 2185 2280 2395 2500

Wavelength
Lol = N Y NN = ot PP [N
- i‘ Peak Position (nm) Lower Tolerance (nm) Upper=~|
@ | Hint | 1 112354] 015
MNow you can keep on selecting new wavelength nominals. 2 1680.72 0.15
3 1761.58 015
1F you want to delete the selected nominal, select the cell which 4
contains the nominal, 5
then click the "Del” button at the bottom of the spreadsheet. = =
You can alzo edit the tolerances by typing a new number in the h | L4 ’\ Sheet | h ‘ | L4 r
comesponding cell J J
|| jm

Set up Custom Wavelength Standard

To select peaks, click on the vertical line, draw it to a peak, and then release the mouse button. A
small “+"denotes the peak. A peak-finding algorithm is applied for accuracy in peak assignment. The
Peak Position is shown in the table. Up to 16 peaks may be selected. The default tolerances are

+/- 0.15nm, which may be edited by the user. To delete a peak, highlight the box in the table and

click Del. When finished, click “Done”.

To use the custom wavelength standard, select Run Wavelength Certification. Select the standard you
created from the drop-down box. Peak positions and tolerances defined for that wavelength
standard during setup are applied.

EEEEEE® 23



4 Reference Standardization

Reference Standardization is used in reflectance, with all laboratory instruments and all XDS process
instruments. The purpose of Reference Standardization is to minimize any differences in
instrument-to-instrument response that could be attributed to differences in the reflectance reference
material supplied with the instrument.

To use the Reference Standardization feature, the user must go to Options and click on Reference
Standardization. All new Data Collection Methods (DCMs) created for this project will be reference
standardized. This can be verified when a DCM is created and the Reference Standardization box in
the upper right of the DCM screen is checked.

Reference Standardization is a method to provide a virtual 100% reflectance reference at each data
point, to serve as a true spectroscopic reference with no character attributable to the physical
reference used. This is important to achieve a high-quality spectrum on each instrument, and to
enhance transferability between instruments. Reference Standardization should always be used when
working with an XDS analyzer.

A photometric standard of known reflectivity (as measured on an absolute reflectance scale) is
scanned on the instrument. The internal ceramic standard is scanned. The differences of the ceramic
standard from 100 % reflectivity are mapped, and a photometric correction is generated. This
correction is then applied to every spectrum taken on the instrument, to make each spectrum appear
as if taken with a reference of a 100 % reflectance. This assures that bright samples do not saturate
the instrument, or produce negative absorbance values.

Vision software stores the Reflectance Standard file, which is downloaded to the instrument, and is
applied as a correction to each spectrum. Please refer to the Installation and User manuals on how to
perform Reference Standardization on XDS Process Analytics Instruments.

To set the “"Options” for a given Project, click on Configure, Options.

Instrument must stabilize before data acquisition:

. o . . . Thiz Projects’ Optionz | Susterm Project D efault
This prevents spectral acquisition if the instrument is | E=EREEE=rEE

cold.

These option settings will be uzed only for this Project

[~ Instument must stabilize before data acquisition

Performance Test must pass before data acquisition:

[~ Performance test must pass before data acquisition

This prevents the user from taklng data on a ¥ [ ata collection method must mateh instrument configuration
non_functional instrument_ [~ Bun perfarmance test after wavelength linearization
v Use suto-Linearization

Run performance test after wavelength linearization: ¥ Reference Standardization

X L. I Blank Carrection
Forces user to run tests sequentially. This is not I Macter Stardacioaton M
necessary with XDS, but may be used for other W Ts Tt it B arivt
models. [ Use Window Corection (DS only)

Ok, I Cancel Apply Help
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Use Auto-Linearization:

Maintains correct wavelength registration automatically, using internal wavelength materials to keep
instrument in precise adjustment over time.

Reference Standardization:

Used to create a virtual 100% reflectance reference, using a traceable photometric standard. This is
explained in the next section. This feature must be used to assure method transferability on XDS
instruments, and to aid in transfer on other models run in reflectance.

Blank Correction:

This is used to create a correct transmission reference on transmission systems (such as the XDS
Rapid Liquid Analyzer). With this option chosen, the system takes a scan of the sample chamber and
the reference chamber, then applies a correction factor. It is explained more fully in the XDS RLA
manual. It is recommended for Calibration Transfer.

Master Standardization:
This method is typically not used.

Use Instrument Calibration (XDS only):
This is a method to adjust the instrument wavelength profile to an external, traceable wavelength
standard. This feature must be used on the XDS to assure method transferability.

Use Window Correction (XDS only):
Select this when using the XDS Process instrument with either Transmission Pair, or Interactance
Immersion probes. This option should not be used with Interactance Reflectance.

4.1 Creating a Reference Standard

The instrument should be fully warmed-up,
tested and operating correctly when creating a
reference standard, to eliminate any chance of
error. Click on Create Reference Standard

ISI Wiew Window Help

Performance Test » El )
g Ly

Wavelength Certification

Create Reference Standard

Low-Flug Test Reset Reference Standard

Instrument Self Test Load Reference Standard
Wavelength Linearization Reference Standardize Project
Vision software stores the File Edit Mode Configure  Acquire | Diagnostics Master  Wisw  Window Help
Reference Standard file, which is [ products - DO E:;E::g“t‘: B hl LY =]
downloaded to the instru ment, m _ |E||i| Reference Standard Create Reference Standard
. i . - I . CreateBlank Correction Reset Reference Standard

and IS app“ed as a correction to Sarnple I Create Window Correction Load Reference Standard

Lows-Flux Test Reference Standardize Project
each spectrum. Please refer to the I e Tact
Installation and User manuals on Wavelength Linearization

Gain Adjust
how to carry out Reference Photometric Test
Standardization on XDS Process D

. Diagnostic Database »

Analytics Instruments. e ——— ,

Show Status
Follow these steps to create a Instrument Canfiguration

libr ati

reference standard for laboratory e cabraten
instruments:

Select Diagnostics, Reference Standard, Create Reference Standard.
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Before Reference Standardization begins Vision
must establish the instrument configuration and
have it verified by the user. This assures that test
data is sent to the correct location in the
Diagnostic Database.

This screen is shown:

If the Sample Module Serial Number field is
empty, locate the sample module serial number
on the side or back of the module. Record the
serial number and enter it in this field.

Click “OK” to accept the instrument
identification.

Vision requests that the user place the ceramic
reference into position. If working with the RCA
or XDS RCA, make sure the cover is closed after
placing reference standard in position.

Click on "OK". The status bar indicates scan
progress.

Vision requests that the Certified 80%
Reflectance Reference be placed in the sampling
area. For consistency, place the standard with
the calibration label parallel to the holder (RCA
and Sample Transport or other straight line
inside the module.

Instrument Configuration . 2=
Instrument Type: xDS
Instrument 5 erial Mumber nooo4

Motherboard Serial Mumber 00000130

Wavelength Revizion Level A

EFROM Version 12

Sample Module Type: FC4, Rapid Content &nalyzer

Sample Module Serial Humber: IUDD‘I j
Amnplifier Type: Reflectance

Amplifier Serial Humber: I j
Fiber Tip Type:

Fiber b aterial:

Fiber Length [meters]:

Multiplexer Channel:

VISION |

& Position Feference

(0] 4 Cancel |

& Please position the Certified 80%: Reflectance Reference

(o] 4 I Cancel |

X

Note the position of the Certified Reflectance Standard and always use this position.

Place the standard, and click on “OK".

The Certified 80% Reflectance Reference has been run on the Metrohm master reflectance
instrument. After it is created and loaded, the information is used to apply a correction to the

instrument reference.

Vision requests the Standard File for the Certified 80%
Reflectance Reference. This file is on the diskette or CD
packed with the standards, and may be copied to the

Vision directory for ease of use, as shown here.

The file is named “RSSxxxxx.da"”. Click on the file, and then

click “Open”.
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Look j I 2l Vision j - oF E-
8] R5550001.da
File name: IRSSSDDDI .da Dpen I
Files of tope: [ Standerd Files (F55+ D) =] ceed |
™ Open as read-only
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For the Smart Probe the Certified 99% Reflectance
Reference is used. It comes with a diskette or CD, which
must be used during Reference Standardization of the

Smart Probe or OptiProbe.

Place the standard onto the Smart Probe, hold in place,

and click on “OK".

Vision prompts the user to rotate the Certified 99% Reflectance Reference. This is done to minimize
the directional effects of the standard, and provide best consistency. Note the label on the standard,

and rotate 90 degrees at each prompt.

Vision takes a spectrum of the Certified
Reflectance Reference, as indicated by the status
bar on screen. When finished, Vision plots a
spectrum of the ceramic instrument reference,
as shown.

Click "OK" to plot a spectrum of the Certified
Reflectance Reference.

The Certified 80% Reflectance Reference is
shown with the spectrum of the ceramic
instrument reference.

Click “OK" to plot a correction spectrum.

The correction spectrum represents the amount
of spectral correction required to provide a
virtual 100% reflectance reference at each data
point.

Absorbance

-0.0062

-0.0156

-0.0250

-0.034

Reference Standardization (Blank correction)

00505

0.0501

0.0407

Ceramic Reference

0.0313
0021

00128

T xl

& Ready ko plat standard fl. .

0.0032

400 540 BBO 820 960 1100 1240 1380 1520 1660 1800 1940 2080 2220 2360 2500
Wavelength

Absorbance

-0.0062

-0.0156

-0.0250

-0.0343

Reference Standardization (Blank cotrection)

0.0595

00501

Certified 80% Reflectance Reference

0.0407

00313 Ceramic Spectrum

0.0219

0.0126

ﬂ

& Ready to plot carrection. .

0.0032

400 540 §60 820 960 1100 1240 1360 1520 1GG0 1800 1940 2080 2220 2360 2500
Wavelength

Absorbance

-0.0007

-0.0118

-0.0231

-0.034

Reference Standardization (Blank correction)

0077y
0.0657
0.0555
Certified 80% Reflectance Reference
00443
0.0330 Cerarmic Reference Spectrum
no218

0.0106 Correction

sion X

& Ready to plot corvection and Certified 80% Reflectance: Standard

3 - - - - : ]
400 540 B0 820 960 1100 1240 1380 1520 1660 1800 1940 2080 2220 2360 2500
Wavelength
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A final spectrum (green when plotted on-screen) Reference Standardization (Blank correction)
is plotted to verify that the corrected spectrum woor |
produces the same results as the Certified bosss:

Reflectance Reference.

Final Corrected Spectrum
{Overlays Certified Refl. Reference)

0.0330 4 Ceramic Reference Spectrum

Click “Close Report” to continue. The correction
is automatically downloaded, and is saved in the
Diagnostic Database. The correction will be
applied in real time to all spectra taken with a
DCM where “Reference Standardization” is »

3 - .
400 540 B0 820 960 1100 124D 1380 1520 1660 1800 1940 2080 2220 2380 2500
checked . Wavelength

00218

Correction

Absorbance

00106 -

-0.0231 -

Note that cleanliness of the sample window and probe tip is very important when this program is
run. If the window or probe tip is not extremely clean, the character of the window contamination
will be imparted to the reference correction. Therefore, maintain a clean window and probe tip at all
times.

4.2 Loading a Reference Standard

The reference standardization file is stored in the Diagnostic Database, attached to the record for the
instrument configuration under which it was taken. If the instrument configuration is changed, then
returned to the original configuration, the reference standardization file must be re-loaded to the
instrument. Click on Load Reference Standard to download the correction to the instrument. A
confirmation of successful download appears. From this point, any spectrum taken in a reference
standardized project will have the correction applied.

The database supports multiple reference standards, such as one for each reflectance configuration.
The instrument, however, only can hold one reference standardization file at a time. Therefore, when
the instrument configuration is changed, the reference standardization file must be reloaded. The
model 5000 and 6500 instruments, however, can only hold one reference standardization file at a
time. Therefore, for model 5000 or 6500 instruments only, when the instrument configuration is
changed, the reference standardization file must be reloaded as given in the next section. For XDS
instruments, up to nine sets of reference standardization and instrument calibration data are stored
on the motherboard of the instrument. When the XDS instrument configuration is changed, the
software recognizes it, and the appropriate Reference Standardization files are applied.

4.3 Reset Reference Standard

(not applicable to xds analyzers)

When a sampling module is changed on a model 5000 or 6500 instrument, new reference
standardization is required for the module being used. (Only one is stored in the instrument.) First,
change the module; perform Wavelength Linearization, then Performance Test. If these tests are
successful, click on Reset Reference Standard to remove the existing correction from the instrument.
Click on Create Reference Standard, then Load Reference Standard to download the new file to the
instrument.
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5 Create Blank Correction

This option is applicable only to the XDS Rapid Liquid Analyzer. Refer to the XDS Rapid Liquid
Analyzer Installation and User Manual (PN 720-750-1300) for further details.

The option of “Blank Correction” provides an optimum photometric match between XDS Rapid Liquid
Analyzers. This must be selected in Project Options. A software algorithm applies the correction to
each spectrum automatically.

Blank Correction has been shown to substantially minimize slight photometric differences between
XDS Rapid Liquid Analyzers, permitting simplified transfer of equations from one instrument to
another. It must be applied for each cuvette size that is being used, as the correction is based on the
spacer for a given cuvette.

Select “Create Blank Correction” from the menu. Vision gives on-screen, step-by-step instructions for
the creation.

The menu selection for Blank Correction is available when the option is selected in This Project’s
Options, and the Data Collection Method (DCM) has the Blank Correction box checked. This is
explained under Reference Standardization and Project Options.

Upon selection of Blank Correction from the I

Diagnostics menu, Vision takes an instrument

reference. Next, this dialog box prompts the & Plzase remove the cuvette and place the spacer!
user to remove any cuvettes, and verify

placement of the proper spacer. ITI Cancel |

When instructed, insert the correct spacer into
the sample drawer and tighten the knurled knob
fully. Be sure to use the right spacer for the
cuvette size, or the Blank Correction will give the
wrong spectral correction.

Click “OK"” when the spacer is in position. Vision
will scan the sample area.

After the sample area is scanned, a dialog box
prompts that Vision is ready to plot the Blank
Correction. Click “OK" to proceed.
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This spectrum is a Blank Correction, and is a o Referonce Standardization (Blank correction)
typical shape. The shape may vary slightly, i
RIATE L
depending upon the spacer used. Vision applies o
the correction automatically to all subsequent RE
spectra taken with this Data Collection Method T
g asim
(DCM). z
a 4 ST
S s
.26
=T.170L
I =0 T 20 100 1150 130 140 15mM 17 1900 D90 232X 250
Wavelength
When finished, click on “Close Report” to [Reference standardization (Blank correction) |
proceed. Test complete
PaSSED!
Print Report Cloze Repoart

Because the correction is tied to a particular DCM, it is suggested that a separate project or DCM be
used for samples taken with different size cuvettes or vials. If the DCM is used for a different size
cuvette, Blank Correction must be repeated with the new spacer.
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6 Window Correction

Window Correction is applicable to XDS process instruments used with Interactance Immersion and
Transmission Probes only. Further information on this can be found in the XDS Process Analytics
Instrument Installation and User Manual (PN 720-750-2400). It is a method that permits the user to
calibrate the fiber-optics using an Interactance Reflectance probe, then to insert the fibers into the
probe that will be used in the process, and map the optical difference in response between the two
geometries.

From the Diagnostics menu select Create Window Correction.

Note: The menu selection for Window Correction is available when the option is selected in This
Project’s Options, and the Data Collection Method (DCM) has the Window Correction box checked.
Selecting Project Options is explained under Reference Standardization and Project Options.
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7 Low-Flux Test

Low-Flux Test is included for users who must run this test in support of regulatory requirements such
as the United States Pharmacopoeia (USP) General Information Chapter on Near-Infrared
Spectroscopy, <1119>. It can be run either on its own or in a truncated fashion as part of the USP
tests. The reported values and specification limits are different between the two types of Low-Flux
Test, with the USP test tolerances being much broader.

Low-Flux Test uses a nominal 10% reflectance standard in the sample position. (Reflectance
Standards contain a 10% reflectance standard (R101xxxx), which may be used for this test.) A noise
test is run using this standard. Because the reflectivity is less than the instrument standard, the test is
considered a good method for testing instrument noise in the range of reflectivity of many common
sample absorptions. This test verifies that the instrument is working properly at higher levels of
absorbance.

O

The Low-Flux Test is performed in reflectance and may use the 10% Certified Reflectance Standard
used in IPV Setup and the Photometric Test. If the user substitutes another 10% sample, it should be
of fairly flat spectral character, and be as close to 10% reflectance as possible. If the sample chosen is
too dark (less than 10% reflectance) the test will be unnecessarily severe, and the instrument may fail
the test. The acceptance specifications loaded into Vision are for the Certified 10% Reflectance
Standards and the internal screen that can be used on the XDS instruments.

The XDS instrument has an internal 10% neutral density (transmittance) screen, triggered by
software, which can be used in place of an external 10% reflectance standard. This screen gives
equivalent results during the Low-Flux Test, and minimizes the possibility of operator error in placing
the standard.

TO Inltlate the LOW'F'UX TeSt’ fO”OW thls VIN: Ante' U:s Master View Window Help

sequence: oo =1 D Gl bl X S ]
M Reference Standard v

From the Diagnostics menu bar, select Low-Flux T | e

TeSt . Instrument Self Test

‘Wavelength Linearization
Gain Adjust

Photometric Test

IPY Setup

Diagnostic Database 3
Maintenance Log »
Show Status

Instrument Configuration
Instrument Calibration
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On the XDS instrument, Vision asks if the user
wishes to use an external sample (standard) for
the test. Click “Yes” to use an external 10%
reflectance standard.

When doing the Low-Flux Test on non-XDS
instruments the following window will appear.

The 10 % reflectance standard should be
positioned and the test runs.

& Do you want bo use external sample?

]

& Please place 10% standard in the holder
Cancel |

If the user clicks “No” to the external standard (on the XDS only), then Vision will automatically
trigger the 10 % internal screen for this test. No user action is required. Vision runs the Low-Flux
Test, which takes about 20 minutes. At the end, the results are displayed.

Results from a typical run are shown:

In the tabular result in the lower right quadrant
of the screen, click on the tab marked
“Summary” to see the summarized results as
compared to acceptance specifications. Vision
reports a pass or fail based upon successful test
completion. Results are stored in the Diagnostic
Database for later recall. The user may print
results, or click “Close” to complete the test.

Date: 7/13/3002
Instrument Model
Serial mumber.
EPROM Version:
Wavelength Rev:
Motherboard SN
Sampling Tystem
Amplifier

Low Flux Noise Test

Time: 154244

HIRSystems ¥DS

0004

164

A

00000130

Rapid Content Module with Spot Size
Reflectance

Noise Test (mé)  ScanRange: 400 - 2500

segl 400 - 700
segl 700 - 1100
seg3 1100 - 1700
segd 1700 - 2500
Sean [EOC] PP avelength] Maudnum [Wavelenglh] Bias | BMS | Gain
1| o 033 | 0% 239% 0484 400 0011 | 0035 | a0]400
seg ! 0550 | 0106 439 0484 400 0023 | o068
seg2 0025 -0oiz 733 0013 882 0.001 0006
seg’ 0165 | 0079 1529 0,085 108 | -000s | 0025
segd 0551 | 0338 3% 0213 2421 003 | 0076
3 | o new | o6 2473 0512 2466 0024 | 003 | 30/400
seg ! 0540 | 0008 47 0441 408 0015 | o063
seg2 0111 -0014 206 0097 1100 0.001 onog
seg’ 0133 | 0060 1100 0078 1546 0013 | 0025
segd 0674 | 0183 2478 03512 2466 0044 | 007s
3 | o oo | 054 2459 0336 2431 0024 | 0053 | 30/400
seg ! 0389 | 0157 403 0212 400 0000 | 0034
seg2 0024 -0007 1081 o017 246 0.005 ono4
seg’ 0128 | 0029 1104 0.100 1309 0029 | 0.0z
segd 0900 | 054 2489 0336 2421 0040 | 008l
4 | 0] tast | dom 400 0301 494 | 0012 | 0059 | 0400
seg ! 1313 | om0 400 0188 406 0036 | o082
segl 0.049 -0016 784 0033 1100 -0003 0nos
seg’ 0152 | 0108 111 0044 1643 | 0015 | 0028
segd 0706 | 0315 2422 0.391 2494 | 000 | 0078
5 o] tiz | oen 400 0523 2496 0033 | 0063 | 30/400
seg 1 064l | 0601 400 0.040 455 0% | 0080
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8 Instrument Self-Test

The Instrument Self-Test is a test of major components of the instrument. It tests and verifies the
status of each item listed, and serves as a way to know if something has failed. Vision operates each
component through defined tests and can flag major problems.

Instrument Self Test I
Test Descrption | Fazs/Fail | teszages |
Power Supply | Pass | Model 2 lamp configuration installed
Lamp Regulatar | Pass |
Lamp Filament 5hart | Pazz |
15 Wolt Power Supply | Pass |
Instrument Fan | Pazs |
(Grating Circuity | Pazz |'Wersion 2 motherboard: test does not apply
Reflectance Amp-200% | Pass |
Transmizsion Amp-200 % | N4 [ Amp iz not ingtalled
Reflectance Amp | Pazz |MIR pazzed ISIELE pazzed
Transmizsion Amp | |
4| |+

Fun
Test Type
Frirt | Instrument Statuz Test Status
_ & Once Lamp: OFf
" Confinuous Grating: 0ff
Cancel |

Instrument Self-Test Screen

The instrument tested in the illustration above did not have a Transmission Amplifier, indicated by the
message “Amp is not installed.”

This test should be performed with the instrument reference in place. To run the test a single time,
check Once under Test Type. The test will ask if the instrument fan is operating on laboratory
instruments, which can be verified by checking for airflow at the instrument fan filter.

At the conclusion of the test click Print for a hard copy.
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9 Wavelength Linearization

9.1 Wavelength Linearization on Model 5000 and 6500

Wavelength scale registration of the instrument is an important characteristic. Metrohm instruments
are designed to provide wavelength response consistent with NIST-defined wavelength standards. To
this end, an internal polystyrene/didymium paddle is inserted into the instrument beam upon
software command, and selected peak positions of each material are used to maintain accuracy. The
peak positions required to achieve correct wavelength registration of the instrument are called
“nominals”. Wavelength Linearization provides long-term wavelength accuracy and precision for all
Metrohm instruments.

NIR Region
Peak Position Found H omital Delta
20.2663 1143 662 11436300 00232
493 1866 1480 9387 14802000 00387
Q07 4552 2166 647 5 21667200 00725
10327718 2306.1289 2306.1001 00288

Linearization Constants Wavelength Linearization

Constant 3311.1042 Send Linearization Constants To Instrument?
Offzet T2T 3934
Ve | Mo |
Visihle Region
Peak Position Found Hominal Delta

318.0777 206 1815 206.1000 00215

370.7653 278 7435 278 8500 -0.1065

5639404 1141 0540 1141.0100 0.0433

Wavelength Linearization Constants

A polystyrene standard (4 peaks) is used in the 1100-2500 nm region, and a polystyrene-didymium
standard (3 peaks) is used in the 400-1100 nm region. Actual peak positions are compared with
nominal peak positions stored in a software table. Differences between nominal and actual peak
positions are calculated, and corrections are made by instrument software, which are applied to all
subsequent sample spectra. The tolerance is +/- 0.3 nm for laboratory instruments, and 0.5 nm for
process instruments. If the test is successful, Vision asks if the operator wishes to apply the
linearization constants to the instrument. Click on OK to send linearization constants to the
instrument.

The Wavelength Linearization procedure can be performed automatically (“Auto-linearization”)
whenever a reference is scanned, to update the wavelength correction at each reference scan. This is
also performed as part of regular Performance Test. To apply Auto-linearization (recommended)
select Configure, Options, then click on Auto-linearization. When this is checked, wavelength
correction will be applied to every reference and sample scan. Auto-linearization adds a slight
amount of time to each scan.

Wavelength Linearization should be performed manually whenever a module is changed on a
laboratory instrument, as well as after a lamp change. Once this has been performed manually,
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Auto-linearization will maintain correct wavelength registration.

On instruments using fiber-optics (and certain other models) Wavelength Linearization cannot use the
2306.1 peak due to attenuation in the fiber-optics. Vision will perform the linearization using peaks
available within the useable wavelength range of the instrument.

9.2 Wavelength Linearization on XDS Instruments

Wavelength Linearization for XDS instruments should only be performed at setup, after a lamp
change, or after instrument repair and then followed by Reference Standardization, Instrument
Calibration, Performance Test, and IPV Setup. Running Wavelength Linearization after Instrument
Calibration can interfere with the alignment obtained under Instrument Calibration.

Wavelength Linearization uses an internal wavelength standard set to determine a set of internal,
arbitrary peak positions that the instrument will use to maintain repeatability of wavelength response.

The NIR wavelength positions of these peaks o
appear as shown. The scale of this display is NIR
marked in encoder pulses, which do not relate i
to nanometers directly. From the peaks, a . e
linearization is performed, which allows £ oo
assignment of nanometer values for the o
wavelength axis. ool
S 05 i 5047
o|H|S|[mmR LE| =24

The “visible” portion of the spectrum is similar.

HIR  Visble

A linearization is applied to this portion of the Visible
spectrum as well. Minor artifacts appear in these -
raw spectra due to detector crossover and other . oo
spectroscopic reasons. After linearization these £
artifacts are minimal or not evident, some being | % il
beyond the usable range of the instrument. ]
o o s
@[3 | 5| (W] || 1] 28]

These peak positions are not meant to be traceable, as the wavelength calibration of the XDS
instrument is done on an external standard, traceable to NIST. The internal wavelength standards are
used to maintain the external wavelength registration by use of software adjustment for any external
effects on the instrument.
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Select Wavelength Linearization from the / ¥ISION: Data Acquisition Mode;: test_vision , User: NIRS
. i . . File Edit Mode Configure Acquire | Diagnosktics USP Tests  Master  View
Diagnostics menu. The instrument will scan the

Ia" roducts j D Perfarmance Tesk 3 k("
reference F — ‘Wavelength Certification » —
: E o ] 1 Reference Standard 3
i . - |\, (reateGlank Correction
The results screen shown below is typical. Peak Sanele | window conrection >
ey . Laww-Flux Test
positions for the reference materials are located s Sl Tt
using a peak-finding algorithm. These “found” ayelength Linearization
Gain Adjust
peaks are compared to the nominals. Photometric Test
IPY Setup
Diagnostic Database 3
Maintenance Log 3
Show Skatus
Instrument Configuration
Instrument Calibration
Click "Yes" to send the linearization to the i
instrument. D S :
You will twice be asked to send constants to the S S B E— ]
instrument for the linearization of the forward Linearisation Constants
.
and backward movement of the grating.
Indicate “Yes”. Visible Region
; <l » [\ Linearization / 1K1 ﬂj
After the linearization constants are successfully YISION
sent to the instrument, this message confirms the
transfer. @ Linearization Conskanks sent to inskrument,
Click “OK" to proceed. _
ok

9.3 Special Note on Wavelength Linearization of Process
Instruments

When a process instrument is first installed, a manual Wavelength Linearization must be performed
for each channel, including reference and all sample channels (with no sample in the beam). From
this time forward, Vision adjusts the wavelength registration of each sample channel based upon the
response of the reference channel, maintaining proper wavelength registration throughout the
system.

It is acceptable to manually perform Wavelength Linearization of the Reference channel from time to
time during normal operation. DO NOT perform Wavelength Linearization on the sample channel(s)
when there is sample (or residue) in the beam, as this will cause an incorrect Wavelength
Linearization to be stored in the instrument.

Manually perform Wavelength Linearization on process instruments on all sample channels at normal
maintenance shutdowns, or immediately after lamp change. Provide adequate time for instrument
warm-up following system power-up.
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10 Gain Adjust

Instrument amplifiers automatically adjust gain level based upon sample absorbance. The gain is
“turned up” for highly absorbing samples, and “turned down" for spectroscopically bright samples.
The “gain factor” range is between 1 and 80 for NIR and 1 and 8000 for visible detectors, with some
isolated exceptions. The gain factor is reported in the Performance Test for Autogain instruments; the
Gain Adjust test is not normally part of customer-run diagnostics.

Gain factor is a measure of gain multiplication for a given sample. The test is run with the instrument
reference (ceramic in reflectance, air in transmission). The gain factor reported in Vision should be
consistent over time, with a given module configuration.

The detector module electronics are set at the factory for optimum resolution and gain settings. Do
not attempt to adjust these settings unless operating a manual gain instrument (manufactured before
1995).

10.1 Autogain

The Gain Adjust feature can be a useful diagnostic tool, though it is not required for normal
operation. Gain is never user-adjusted on the AutoGain instruments. The name of the test comes
from a capability required with older systems.

To start Gain Adjust, click on Diagnostics, Fie Edit Mode Configure Acquire W aster Wiew
then Gain Adjust. |a|| products j [ Perfomance Test 2

. . — ‘Wavelength Certification  #
The instrument must be connected and in x| Freference Standard ,
communication for this to function. Lave-Flux Test

] . . . Sarmple l Instrment Self Test
Click on Gain Adjust to see the Gain Factor e L o
on Autogain instruments, and to verify that Gain Adjust
the instrument is reading within the correct Phatometric Test
. IP Setup

range on the instrument reference.

The display gives the current reading, along with minimum and maximum allowable voltage.

Run Gain Adjust with the instrument Gain Adjust - NIR HE
reference in the correct position. Readng  4.884Vols min 2700 Vols, max 5.700Voks

Click between NIR and Visible with the
button provided.

Exit when finished. Gain Factor is reported
as part of the Performance Test and is
stored in the Diagnostic Database.

Gain Factor: 2

Visile | | e ]

Autogain Display
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The display shown on the above is for NIR on a Static Sample module, and shows a Gain Factor of 2.
Other instrument configurations operate at other gain factors, all the way up to 4000 and beyond in
the visible area of the spectrum. The Gain Factor is a function of the specific sampling configuration,
and should remain relatively constant over time. A dramatic change may signal a block sample beam,
a missing reference, or other significant problems.

With XDS, this program reports gain information for the "Gain Adjust - Full Range™ 2] x|
NIR and visible regions.
MIR Gain Factor: 2
When running the Gain Adjust on the XDS the screen on -
Yis. Gain Factor: 40
the left appears.
Currently Running: "Full Fange"

The view above shows a fairly typical XDS Rapid Content
Analyzer. The gain program sets the internal reference
paddle over the sample opening, and takes gain readings
for both NIR and Visible regions.

Gain Factor is @ measure of signal amplification. In the NIR region (1100-2500nm) it occurs in steps of
1,2,4,10, 20, 40 and 80. In the Visible region (400-1100nm) the gains range from 1 to 80,000.
Gain Adjust can be helpful when troubleshooting an instrument. For example, a gain of 80 in NIR and
80,000 in Visible is a sign that the lamp is burned out, or some other sort of failure. Note that the
gain factors are reported in Performance Test, and can be called up from the Diagnostic Database.
This permits the user to see if the gain factor has changed significantly over time.

10.2 Manual Gain

Gain Adjust provides a method to adjust the gain potentiometers on manual gain instruments,
manufactured before 1995. When a manual gain system is detected, the screen switches to a
detailed diagram with adjustment arrows and feedback on gain status for the technician. A sample of
the manual adjustment screen is shown for reference:

Gain Adjust - NIR EE ||
Reading: mir 4, 260 Walts, max 4.500 %ol
I\ [ [ 1 |
Gain Factor:
PPN 2 - isible Offset
Turn B3 clockwize 20 turns or until click . IO Fi3 - IR Gain
2O Fd - IR Alttenuation
RE - Wisile Giain
Mext sorew | Vizible | |

Manual Gain Display and Instructions

Users with manual gain instruments will use this program to adjust their detectors for optimum
response. An upgrade to AutoGain is available from authorized service locations worldwide.
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11 Photometric Test

Photometric Test provides a method to verify ongoing photometric performance of the instrument.
This is a requirement for pharmaceutical users. Before the Photometric Test can be run, a file must be
established using IPV Setup, described fully in the next section (D-54).

The IPV Setup file is acquired when the instrument is known to be operating properly, such as at
installation, or immediately after service. It is automatically stored in the C:\Vision directory with a file
name RSSVxxxx.da for reflectance standards.

Click on Diagnostics, IPV Setup to create an initial file for comparison. If more than one module is
used with a monochromator, IPV Setup must be done for each module, and a separate RSVxxxx file
created.

The test uses the same standards used in IPV Setup. Photometric Test compares current spectra of
each standard to those stored during IPV Setup. If any differences exceed normal tolerance values,
the instrument can be assumed to have changed in some manner, and may need service. This
method of instrument photometric testing is one means to demonstrate that the instrument is “in
control” from a regulatory standpoint.

Because the calibrated photometric standards are the link to previous photometric performance, the
standards should always be stored in their wooden box, and protected from fingerprints, dropping,

or other damage. If any cup is opened, dropped, or otherwise altered, Photometric Test results may
fail.

Photometric Test results are stored in the Diagnostic Database, and may be accessed at any time.
Control charts are plotted (after several tests have been stored) to provide an ongoing record of
performance.

During the test, the standards are checked at wavelengths where the response of the standards is
very flat, to eliminate the effect of minor spectral character on the measurement. The regions used
give a good overall picture of instrument performance and repeatability.

Acceptance tolerances are applied based on the type of instrument and sampling system. As long as
the instrument responds within the allowable range, it is assumed to be operating correctly on the
absorbance scale. If the instrument fails the test, the user should investigate the cause, and should
consider requesting a service call on the instrument.

NIRStandards are manufactured from a very stable material, and are certified on the Metrohm master
instrument, calibrated using procedures and materials traceable to the National Institute of Standards
and Technology (NIST) in the US. Each set of standards comes with a certificate of calibration, and
must be recalibrated once per year to assure consistent response, and to verify that no damage has
occurred that could alter the response of the standards. A wavelength standard, for use in
Wavelength Certification, is also included in the set.

40 EEEEEE®



To run Photometric Test, select it from the
Diagnostics menu.

Vision requests a “Standard File". For
Photometric Test, use the RSSVxxxx.da file
stored in the Vision directory. This file was
created during IPV Setup. If you have more than
one module be sure to choose the correct file
for the module in use. Current photometric
readings will be compared to that initial file.

Click on the RSSVxxxx.da file as shown. (The
serial number will be different, of course.) Click
“Open”.

Do not use the file on the standards diskette for
Photometric Test, as it will cause Vision to return
an error message.

Vision requests a tolerance file. If running an
XDS instrument, the tolerance file was loaded in
the

File Edit Mode Configure Acguire |Diagnostics Master Wiew Win

Iall products j _D
BT _ioix
Sample |

Petfarmance Test 4
Wavelength Certification ¥
Reference Standard 3
Create Blank Carrection
Create Window Correction
Lowy-Flux Test

Instrument Self Test
Wavelength Linearization
Gain Adjust

Photometric Test

IPY Setup

Select Standard File 2
Laak jn: IJ Yisian j Ll =f B
R33¥0301.da
File name: | Open I
Files of type: Cancel |
[ Open az read-anly
A

C:\Vision directory, and is an “XDA" formatted file. For other instruments use the tolerance file
(*.DAT) on the diskette or CD supplied with reflectance standards.

Select this file and click “Open”.

Select Tolerance File 2=
Look jn: I A Vision - 5 Ef-
8] TPy DS01, XD
File name:  lIPyxDS01.4DA Open |
Files of lype: IToIerance Files [ XDa&) j Cancel |
[ Open as read-only
A |
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Vision displays the wavelength regions for test. Photometric Test Configuration |

For Number of Replicates, retain the default el
setting of 1, unless using the SmartProbe, in Nurberof Repicates: [T
which case 4 replicates should be used.

W avelength Reaions

Click on “OK".

o . ) ) Region | Minimum | Maxzimum
Vision will begin to take an instrument reference 1 700 720
scan, if the instrument is operating in Reference 2 1100 1120

dardized d 3 1200 1220
Standardized mode. 4 1700 1790
h 2200 2220

Cancel | £dd Fegion |

The red progress bar at the bottom of the screen indicates status. If operating in Reference
Standardized mode, Vision requests the 99% standard from the set. If not operating in Reference
Standardized mode, Vision requests the 80% standard, which is used in place of the internal
instrument reference.

Select the requested standard from the set. VISION
Labels on the back of each standard identify the
reflectance value. 'E Position 93% FhotoCert standard
* with zerial number: BS510301
Cancel |
When the 999%, standard has been Scanned' the 99% Reflectance Sample, Serial Number R9910301

(red = measured spectra)

0.0306

result will be plotted as shown.

0.0281

In this picture, the upper and lower spectra are
tolerances from the initial IPV Setup spectrum.

0.0205

00180

The IPV Setup spectrum is the dark spectrum in
the middle, displayed in black on screen.

Absorbance

0.0155

00130

0.0105

0.0080

0.0055 T — T —
400 508 B10 T15 820 925 1030 1135 1240 1345 1450 1555 1660 1765 1870 1975 2080 2185 2290 2395 2500

Wavelength

The lighter spectrum in the middle (red on screen) is the current spectrum. It should be within the
upper (blue) and lower (green) spectra as shown.

After each standard is run, Vision plots the comparison for each wavelength area as shown.
Tolerances are automatically applied, and a “Pass” or “Fail” indication is given. Continue to follow the
on-screen prompts for each standard. Vision requests the 40%, 20%, 10%, and 2% standards.
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When Vision has completed the test, the
tabulated results may be printed. They are also
stored in the Diagnostic Database for later
recall.

When the test is complete, click “Close
Window".

The control chart view is shown at right. The top
row of tabs is for selection of wavelength range
for viewing, as described above. The middle row
of tabs selects the standard. The 2% reflectance
is shown in this illustration.

The bottom tabs select between tolerance limits
(defined by Metrohm NIRSystems) or control
limits that are calculated on the specific
instrument being tested. Normally the control
limits will give the best indication of
performance.

Instrument Photometric Verification Report

SensorMoadel XD [Serial Hum o004 EFROM 14

Sample Module: |Rapid Content AnshiSerial um 0006 Detector Feflactance

Date 572173002 Tirme 18:46:10 ]

Standard Set:. | RSSv0301 [Type Reflectance [Tolerance File: |TpvEDanl

AuthorOperator: FOSS Default User

Photometeic Standards [ Reference:  RE010301 |
Standard TestSegment |Refetence Value|  Tolerance Average Blas Result

Serial Humber WM Log(LE) Log(l/R) Logrl/F)

R9p10301 00- 720 0.0095% 0.0011 / -0.0011 0.00022 Pass
RODI0301 1100-1120 001083 0.0011 ¢ -0.0011 -0.00020 Pass
R9910301 1200-1220 001138 0.0011 £ -0.0011 000021 Pass
RO910301 1700-1720 001368 0.0011 £ -0.0011 000021 Pass
R9910301 F300-2320 001938 0.0011 ¢ -0.0011 000031 Pass
RADIO301 00- 720 034347 00027 f -00027 000016 Pass
RAD10301 1100-1120 034616 0007/ 00027 -DO0DIZ Pass
R4010301 1200-1220 034755 0.0027 f .0.0027 -000012 Pass
RADIO301 1700-1720 035387 00027/ -00027 000011 Pass
RAD10301 F300-2320 036075 0007/ 00027 -DO0DI3 Pass
R2010301 00- 720 054969 000547 00054 000027 Pass
RI010301 1100-1120 056026 00054/ -00054  -DO0DIS Pass
RI010301 1300-1320 056324 00054/ -00054  -DO00ID Pass
R2010301 1700-1720 057856 00054 00054 000015 Pass
RI010301 F300-2320 089277 00054/ -00054 000008 Pass
R1010301 00- 720 099308 0.0107 £ -0.0107 000009 Pass
R1010301 1100-1120 103670 00107/ -0.0107 000025 Pass
R1010301 1300-1320 104438 0.0107 ¢ -0.0107 0.00026 Pass
R1010301 1700-1720 107448 0.0107 £ -0.0107 000032 Pass
R1010301 2200-1320 109735 0.0107 ¢ -0.0107 000051 Pass
ROZ10301 00- 720 193734 00511 f -0.0511 000215 Pass
RO210301 1100-1120 190512 00511 £ -0.0511 000293 Pass
RO210301 1300-1320 188976 00511 ¢ -0.0511 0.00382 Pass
RO210301 1700-1720 179654 00511 £ -00511 000172 Pass
RO210301 2200-2220 171508 00511 £ -0.0511 oot Pass

Standard: R0O210042 Region: 2200 - 2220 nm

L0-7-o 2 B N L1 SR
Ix @

1.4471 -

azeTe  LTL

Date Range: 1/31/00 to 1,31,/00
Instrument: 6500 Benchtop 5963 Static Sample Modu

|| [ETe]ra) L] =] 2] P[]
700 - 720 A, 1100 - 1120 2, 1200 - 1220 A, 1700 - 1
[ A [ [, 99% St p 40% St f 20% St A 10% S A 00

4[4 [ & [+ Tolerance Limits A Gortrol Limits £
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12 IPV Setup

IPV Setup is provided as a method to record initial instrument response to calibrated photometric
reflectance standards. This is normally performed upon initial installation, immediately after
Instrument Performance Certification (IPC), when a lamp has been changed, or when standards have
been re-certified.

When the standards are scanned during IPV Setup, a file is generated, and is stored in the Vision
directory. This file has the same format as the standards file, but a “V” is placed into the fourth
character of the file name. This indicates that it is a “verification” file. For example, if the standard set
has the serial number RSS10301, the IPV Setup file is named RSSV10301. If more than one module is
being used with the same set of standards, a separate IPV setup must be done for each. It is
recommended that after completion of the first IPV Setup, the user change the file name form
RSSVxxxx.da in the Windows Explorer to a name that will help in identifying the module i.e.
RSSVRCAXxxxx.da. On completion of the IPV setup for subsequent modules, the same procedure for
file renaming can be followed.

With the IPV Setup file stored, the user can run Photometric Test to check the repeatability of
instrument performance. This is detailed in the previous section of this manual and in XDS manual,
under “Evaluation Diagnostics.” Photometric Test compares the current performance of the
instrument to the file stored during IPV Setup, and reports differences. If the instrument differences
exceed established tolerance limits, the test reports that, so corrective action may be initiated.

It is important that IPV Setup, and later Photometric Test, both be run with the same options selected
under Configure, Options. That is, if the IPV Setup file is acquired with Reference Standardization
switched on, and with Window Correction switched off, then

Photometric Test should be performed using the same settings. The System Manager should pay
particular attention to this. If options are not consistently applied, there will be a bias in the results of
Photometric Test. The bias may be enough to cause test failure, depending upon selections.

Because Metrohm spectrophotometers are sensitive instruments, they can detect differences in
temperature of the standards, and results may be affected slightly. To minimize this effect, be sure
the standards are at a stable temperature before use. If lab temperatures vary, the user may place the
standards inside the RCA cover for some time to let them equilibrate to a stable temperature.

IPV Setup is run as follows: File Edit Mode Configure Acquire | Diagnostics Master Wiew Win

3
|aII products LI D Petfarmance Test
= Wavelength Certification  »

o] x| Reference Standard 3
Vision requests a “Standard File”. This is provided on Sangle |
P Create Window Correction

a floppy diskette or CD, packed in the wooden box Low-Flux Test
Wlth the Standards_ Instrument Self Test

Select IPV Setup from the Diagnostics menu.

‘Wavelength Linearization
Gain Adjust

Phaotometric Test

IPY Setup
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Insert this diskette into the A: drive, select that drive
in the dialog box, and click on the RSS1xxxx.da file
as shown. (The serial number will be different, of
course.) Click “Open”.

The standard file is “NSAS File” format (*.da), which
refers to an older software package. This format is
used where it aids in file transfer.

Vision displays the wavelength regions for the test.

For Number of Replicates, retain the default setting
of 1, unless using the SmartProbe, in which case 4
replicates should be used, with a 90-degree rotation
of the standard between replicates.

Click on “OK".

Vision will begin to take an instrument reference
scan, if the instrument is operating in Reference
Standardized mode. The red progress bar at the
bottom of the screen indicates status. If operating in
Reference Standardized mode, Vision requests the
99% standard from the set. If not operating in
Reference Standardized mode, Vision requests the
80% standard, which is used in place of the internal
instrument reference.

Select the requested standard from the set. Labels
on the back identify each standard. Note the
diskette that contains the “Standards File”. This file
is used only during IPV Setup.

When finished with IPV Setup, the user can now use
the Photometric Test for regular verification of
photometric response.

Select Standard File 2lx|

Lok jre Ié‘ 3% Floppy (A1) j L] £ B2~

2] Rss10301.da

File name: I DOpen I

Filez of type: Cancel |

™ Open as rsad-only
4
Photometric Test Configuration
—Replicate:

Mumber of Replicates:

—

—Wavelength Region:

Region | Minimum [ Maximum
1 700 720
2 1100 1120
3 1200 1220
4 1700 1720
5 2200 2220
Cancel | Add Region |

vson &

N

Fosition 39% PhotoCert standard
with zenial number; BS99 0307

Cancel |

The System manager should establish a schedule of regular Photometric Testing based upon

instrument usage. The generally accepted interval for heavy users is 1-2 times per week, or less often

for infrequent usage.
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13 Diagnostic Database

Click on Diagnostic Database to access the information
stored about tested instrument(s).

Select the View Diagnostic Database option, which lists
each instrument, configuration, test, and date/time of
the test.

This menu offers options to back up and restore the
database, to prevent accidental loss of data. Backup of
the Diagnostic Database is also recommended when
changing the computer controlling the instrument.

13.1 View Diagnostic Database

Upon opening the Diagnostic Database a “tree” opens
listing instruments for which data is stored.

Click on the “+" to expand each part of the tree.

Each laboratory (“benchtop”) instrument may have
multiple sampling modules, tracked by serial number.

Tests are listed by type under the configuration. Because
tests may be run in different wavelength regions, the
tests are sorted in this manner.

The example to the left shows “Full Range 400-2500",
with test listed by date and time.

=l S| YWiew ‘Window Help

Performance Test
Wavelength Certification
Reference Standard
Laws-Flus Test

Instrumnent Self Test
‘wavelength Linearization
Gain Adjust

Photometric Test

1P Setup

Diagnostic D atabase

Maintenance Log

Show Status

Instrument Configuration
Do Mot Save Results

ol v

Wiew Diagnostic D atabase
¥ Backup Diagnostic D atabaze
Restore Diagnostic Databaze

Archive Whole Diagnostic D atabaze

Import Diagnostic Database
Diagnostics Timers

atch Reaction

- 500 Benchtop

ﬁ B
= 6
E|..

BB Static 5
- Ref
28
=8
="

 f
w-f
- Static 5

H
H

[+

B Irstrument SH:5317

B Instrument SH:E317
& Instrument SH:5963
B Irstrument SH:6211

Fd onitor

ample Module, SM:none

lectance, Anplifier SH:57E8

Lamp Moize Test

Performance Test

B Full Rangs 400-2500

B Testfrom: 21700, 124717
B Testfom: 2116400, &:40:45
B Testfrom: 245400, 17:41:43
Instrument Certification

Fieference Standardization

ample Module, SH:5768

13.2 Backup and Restore Diagnostic Database

The Diagnostic Database can be backed up and restored in its entirety for users who wish to maintain
a safe copy in another location. Other users who upgrade their computer will want to move the
database onto the new computer easily without losing any of their instrument history.

Simply click on Backup Diagnostic Database and Seleet a destination directory for export [F1]
. . . E2) My Briefoase ~ | | Control Panel (k) ;
select the medium to which to write. ' ReaiceBin o Pirters Dvteigon. [T
3 g‘g Metwark Neighborhood 5] Scheduled T... i
== .-uhz:r " =3 3% Floppy (4]
= i = ) Cancel
: —J h[rlcwc.:]rom o1 =3 Micron (0] Q
coE = E)
i = Micron [F:)
5 j :;ﬁl&;L Disk (G:) [=) Premarvable .. Smalllcon
= . |=J Removable ...
: j F[\Ie]mﬂvable Disk [H:) = m
Hg [ - |
4 »

When transferring between computers, use portable media, or work through a network directory.

Vision uses “zipped” files for backup, export, restore and archive. The file extension is .zip. Always
use the commands provided for these functions, to preserve the database structure in the format
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written (and readable) by Vision.

Click Restore Diagnostic Database to restore the |FIEEIILI HE
database on the computer. Lok jn &
Select the correct medium, click on the file and ;.J?['}.;i;]ﬂopwm 3F[‘|3mmb|EDiSk[H:]
click Open to install the database on the e j )
computer. 9 Micron [F:) 2 Marketing an Ppusssp07 (M:)
=1 Remavable Disk [G:)
Vision will place the database in the correct
directory on the target computer. Flogame: | Doon_]
Files of type:  [zip fles | Cancel
™ Dpen as read-arly

13.3 Archive Diagnostic Database Information

Diagnostic Database information can be archived, either as a complete database, or by individual
instrument. This feature saves considerable hard drive space, as it compacts the information into a
directory specified by the user, which may be on a network or other removable media.

To archive the entire Diagnostic Database, click Close Diagnostic Database Views
Archive Whole Diagnostic Database. Eackup Diagnostic D atabase

Restore Diagnostic D atabase

To archive one instrument, such as when an I .
Archive Diagnostic Databaze [netrument

instrument is being transferred to a new fyelile Wil Disaeste Detebeea
location, click on the instrument on the “tree” Export Diagnostic D atabaze Instrument
structure, then select the correct amplifier, Import Diagnostic D atabaze

Reflectance or Transmission. Click on Archive
Diagnostic Database Instrument.

A dialog box prompts for archival up to the Archive Diagnostic Database
current date. If another date is preferred, click
on the down arrow to select the date from a Uil
calendar menu screen.
i . [Crate: A1 000 | L J
Click on the left and right arrows to select the a1
year and month. Click on the date from the A 2000 4
L hd ay 3

month selected. li :

O Sun Mon Tue Wed Thu Fi  Sat
Vision always leaves the first record in place, for 1213 4]|5]|s
comparison to initial results. All other records up 1 al g R EE
to the selected date are archived to the specified a5l 1617118 | 19 | 20
media.

21 | 22 | 23| 24 | 25 | 26 | &7
28 [ 29 ) 30| A

Records archived from a computer are erased, and are no longer available on that computer. It is
imperative that the media containing the archived information be preserved to prevent loss of
Diagnostic Database information.
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The next screen prompts for an archive location. To create a new directory, click on Create Directory,
then enter the name and location.

When transferring between computers, use portable media or work through a network directory.

Select a destination directory for export
i5 My Briefoase ﬂ 4] Control Panel 2= (K] Create Dir
& Recpcle Bin 5] Printers = Marketing ar...
¥ g';ll Net-:urk M eighborhood =] Scheduled T... oK
SR} [y Computer =0 3% Floppy (4]
=0 3% Fl A )
: = (€] oppy [4:] = () Cancel
= A i D
+-=a Micron [D:] - ".:mn[ ]
s e S6) (oo |
+-=a Micron [F:] = Micron [F:)
41 =) Removable Disk (5] =1 Removable ... Small lcon | F
+1-(=) Removable Disk (H:) =)Femovable ... :
S (1] =NIR| List
s 1)) - | 2=
4| | »

13.4 Export and Import Diagnostic Database Information

Users who have numerous instruments may require the ability to move Diagnostic Database records
between laboratories or between computers within a laboratory. The data on a given instrument may
be exported from the initial computer, then imported to the computer where it will be used, thus
maintaining a continuous record.

Export and Import do not erase the information from either computer, as Archive does. Export and
Import serve the purpose of sharing the information to another user’s computer without removing it
from the original computer. Alternatively, the information may be taken from a laboratory computer,
for analysis on another working computer away from the laboratory setting.

Click on the instrument and the amplifier in the -

I
instrument selection tree. This is required to EI---ﬂ
activate the export option on the menu. B

Eatch Reaction Maonitar
G500 Benchtop
A Instrument SH:5917
= Static Sample Module, SN:none
= Reflectance, Amplifier SM:5768
- Lamp Moize Test
Elﬂ Performance Test
- B[ Full Range 400-2500
- Testfram: 2417400, 13:47:17
B Test o 2/16/00, 3:40:46
- Teat frome 21500 17-41-43
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Click on Export Diagnostic Database Instrument,
then follow the prompts.

Data is exported and imported as Zip files, and is
properly compacted and expanded by Vision
into the database structure. The menu
commands and directory selection is the same
as shown for Backup, Restore and Archive
commands.

To import the information into another
computer running Vision, click on Import
Diagnostic Database.

Select the correct medium, click on the zip file,
and click Open to install the database on the
computer.

Vision will import the database into the correct
directory on the target computer.

13.5 Diagnostics Timers

Select a destination directory for export EHE
[ My Briefcase | |= Contiol Panel = K -
f Recycle Bin ] Printers S Marketing on... m

- F8, Metwork Neighborhood 5] Scheduled T. oK
SRR 1y Computer =3 3% Floppy (4] 4
+]-=0 3% Floppy [&:] = (] Cancel

T | = —
X =3 [E] Large lcon
; j hE‘iE\e]run F = Micron )
+{=) Remaovable Disk [G:] jzemovaz:e . Smalllcan
+- (=) Femavable Disk [H:) =4 hiemavale ... -
W= () = (1) $
wdE ()] S =R
< »
Select zip file to restore
Lock in
=1 3% Floppy &) (=AFRemovable Disk [H:)
J [C] 5 (1
A Micron [D:) =[]
J [E:] =2 (k)
J Micron [F:) M Marketing on Ppussspl? (M:]
=) Flemovable Disk [G:)
File narne: | Open |
Files of type: | zip files ﬂ Cancel
[ Open as read-only

The Diagnostics Timers may be set by the System Manager to assure that certain tests are performed
on a scheduled basis, with results stored in the Diagnostic Database. Once set, these tests must be
performed by the Method Developer or Operator when scheduled. The only type of user who may

cancel the test is a System Manager.
2

[t'z time to run W avelength Linearization.
Cro pow want bo rue it non?

When a test is due, this type of window
appears. If the instrument has been turned off
when a test is scheduled, the test will be
suggested at the next connection with the
instrument.
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To schedule a test on a regular basis, the
instrument must be connected and turned on.
(This links the test to a specific instrument.) Click
on Diagnostics Timer, select the test from the
drop-down menu, and then select the interval
for testing. Options are as shown below:

Schedule Test:

At System Connect
Onice When Connect

Set Diagnostics Timers

Diagnostic: Test:

W' avelength Lingarizat
Gain Test

Sd Reference Standardization
W avelength Certification

,E Phatometric Repeatab

Low-Flux Moize Test
Performance Test

| Self Test

151 Standardization

Photometric: Certification Test

aly]

ility T ezt

Save

| Cloze |

“Never” is seldom used, unless the company has Standard Operating Procedures that require the user
to run and log tests manually. Daily, Weekly and Monthly selections give days, dates and other
required fields, an example of which is shown on the next page.

At System Connect means a test is required whenever the system is connected. This is useful for
Performance Test, where the instrument should be tested after some period of non-use. Once When
Connect is useful for Wavelength Linearization, and forces a Wavelength Linearization upon
power-up on Model 5000 and 6500 instruments, in case the module has been changed.

The System Manager should set up a schedule of testing based upon instrument usage. This schedule
will vary by company, application, and general procedures.

Each selectable interval has screen selections for
setup. This shows the weekly screen.

In this case the System Manager has chosen to
run Wavelength Linearization every Monday,
beginning on the date shown. The date search
includes the current day, if it fits the selected day

of week. Click Save to implement settings shown.

Note: The instrument must be left on with the
reference in the correct position prior to the test
each week, or the results will be useless.
Operators should be trained to leave instruments
in the reference position, except when in use.

Set Diagnostics Timers

Diagnostic Test:

|Wavelength Lineariz

Mext Run Time:

Schedule Test:

ation ﬂ
252100 -

|Weekl_l,l

Schedule Test Weekly

W fon [ Thy
[ Tue [ Fii
owied [ Sat

Save

Every |1 ﬂ week[s] on:

[

™ Sun

| Cloze |

The SmartProbe should be left in the reflectance configuration, with the probe in the holster so the
probe end is snugly against the ceramic instrument reference.
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13.6 Maintenance Log

Maintenance Log offers an automated
method to track module changes,
instrument adjustments, the time of
instrument calibration, wavelength
certification, lamp changes, and other
types of information required in an
log.

If multiple instruments are tracked
within the database, they will be

sorted by instrument serial number,
then by date.

Diagnostics [kl

Performance Test

W avelength Certification
Reference Standard
Loww-Flus Test

Instrurment Self Test

W avelength Linearization
Gain Adjust

Fhotometric: Test

1P Setup

Diagnostic D atabasze

Maintenance Log

Show Status

Instrument Configuration
Do Mot Save Results

Wiew Window Help

QUL
d

Add a new entry ko the Maintenance Log
Yiew baintenance Log
Add Change Lamp entry to the Maintenance Log

Maintenance Log
Instrument Tope | Record # | Instrume. .. | Tirne Starmp | tsa. Twpe | Uzer Name | Commeht ﬂ
ER00 Benchtop B4 R9E3 2/2/0011... Wavelength... NIRS Wavelength Certific....
E500 Berchtop 63 R9E3 2/18/0018... ‘Wavelength... HNIRS Gain Test Conducted
E500 Berchtop B2 B9E3 2/18/0017... ‘Wavelength... MIRS Wwiavelength Lineari...
6500 Berchtop 51 R963 2/18/0017.... Self Testza.. NIRS Self Test Conducted
ER00 Benchtop GO R9E3 270016 Peformanc..  NIRS Performance Test, ..
ES00 Benchtop 49 R9E3 270016, Perfomanc.,  NIRS Perfarmance Test, ...
E500 Bernchtop 48 B9E3 2/17/0015...  Instrument ... MIRS Phatometric Certific. ..
B500 Berchtop 47 R963 2/7/0015... Ref standar.. NIRS Fieference Standard...
ER00 Benchtop 46 R9E3 270015 Ref standar... NIRS Gain Test Conducted
EB00 Benchtop 45 R9E3 240017 Ref standar...  MIRS Reference Standard...
E500 Berchtop 44 B9E3 2/14/0017....  Instrument ... MNIRS Phatometric Certific. ..
E500 Berchtop 43 R963 2140017, Ref standar.. MNIRS Reference Standard...
B500 Benchtop 42 R963 2140017, Performanc..  NIRS Perfarmance Test, ..
ER00 Benchtop 41 R9E3 2140017 ‘Wavelength... NIRS YWavelength Lineari...
ES00 Benchtop 40 R9E3 2/3/00 116, Wavelength... NIRS Wwiavelength Certific...
E500 Berchtop 39 B9E3 2/8/0015:4... Performanc..  MIRS Perfarmance Test, ...
B500 Benchtop 38 R963 2/8/00151... ‘Wavelength... NIRS Wiavelength Lineari...
ER00 Benchtop 37 R9E3 2/8/00130.. Peformanc..  NIRS Performance Test, .. _
CRON D vl ac Rac2 hrli= 0 n In i R Y | Drfmrrn mmm hlIDC Drfarrm —ammm T oAk
q | LH

Maintenance Log Screen

The Maintenance Log is a comprehensive record of all stored test results and manual log entries.
Click on Print for a hard copy. Note the record numbers for an idea of the size of the file; it may take
some time to print if many tests are stored.

To add a manual log entry, click Add a new
entry to the Maintenance Log. A dialog box
allows entry of comments and pertinent
information to be tracked in the Maintenance

Log.

Add Maintance Log Comment
Replaced Fan Filter, verfied connections an J
power cord and RS-232 Cable.

OF. | Cancel |
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13.7 Show Status
The Show Status command displays the MI

instrument model, firmware version, serial
number, lamp status and status of
Auto-linearization.

Inztrument . Model BS00

PROM Yersion 152

The first four digits of the serial number show Serial Mo, 591796121431 C
the serial number of the monochromator, which Lamp: On
are stamped into the serial number plate of the Ao Linesrization - Off

instrument.

This command is an easy way to obtain specific
information about the monochromator quickly.
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14 Instrument Configuration

Instrument Configuration is a quick way to verify the complete record of information on your system.

When an instrument is first
connected, Vision will determine
whether there is a diagnostic record
for this monochromator. If not,
Vision prompts for full instrument
configuration information, including
the serial number of the
monochromator and module.

Some laboratory instruments have
amplifiers integrated into the
sampling module. Enter the module
serial number into the Amplifier
Serial Number field.

Instrument Configuration

Ingtrument Type:

Inztrurment Serial Wumber

totherboard Serial Mumber
\wfavelength Revision Lewvel
EPROM Version

Sample Module Type:

Sample Module Serial Mumber:

Amplifier Type:
Amplifier Serial Humber:
Fiber Tip Type:

Fiber b aterial:

Fiber Length [meters]:

tultiplexer Channel:

o]

E500 Eenchtop
5317

96121431
c

152

Static Sample Module

2453 R
Reflectance
HEE d

Cancel |

Process instruments do not have a separate Sample Module or Amplifier Serial Number. It is not
necessary to make an entry into either field for process instruments.

Vision builds a database of diagnostic information for the instrument. It is important to enter correct
information, to assure application of correct tolerances for tests.
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15 Instrument Calibration (XDS instruments only)

Instrument Calibration uses a NIST-traceable, stable, standard, of known wavelength response, as a
method to establish wavelength scale response of the instrument. Instrument Calibration aligns the
wavelengths to exact positions typically reporting a 0.0 difference between known and measured
positions.

When calibration or library transfer between instruments is anticipated, be sure to use Instrument
Calibration. This feature along with Reference Standardization and Blank Correction (transmission)
assures best method transfer between similar XDS instruments. For more detailed information about
a specific XDS analyzer, please refer to the Installation and User Manual supplied with the analyzer.

The instrument is set to scan the wavelength standard, and the nominal peak positions for each
majors absorption are determined. Vision performs an algorithm to set the peak positions of the
instrument to those of the standard. These adjustments are saved, and are applied on each
subsequent scan of the instrument, yielding a correct spectrum.

File Edit Mode Configure Acquire |Diagn|:|sti|:5 Master Wiew Wi

3
Ia" products j D Performance Tesk
— Wavelength Certification  *

m ] | Reference Standard 3

Low-Flux Test

Instrument Self Test
Wavelength Linearization
3ain Adjust

Photometric Tesk

IPY Setup

Sample |

Diagnostic Database k
Mainkenance Log 3
Shiows Skatus

Instrument Configuration

Do Mok Save Resulks

Vision takes an instrument reference, which takes InstrumentCaIBEEE
about 20 seconds. This dialog box is displayed

Aecquining Feference for time constant calculation

[ ] ]

Cancel

Next a sample scan is taken, and this box is displayed. Instrument Calibration
This takes about 20-30 seconds.

Acquining zample for time conztant calculation

Cancel
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Next Wavelength Linearization is performed in two
sections, each of which takes about 25 seconds.
Wavelength Linearization
(T[T ]]
Cancel |
Following Wavelength Linearization, the user is asked Select Standard File 2
to select a standard file. This is provided on the diskette | Lok |< orosey @) et
or CD in the standard box. SJrestonoi.ca
Select this file and click on “Open”.
File name: | DOpen I
Files of type: SAS [ DA Cancel
I Dpen as 1ead-only é'
Vision prompts the user to insert the wavelength viston X
standard that is associated with the chosen standards "
file into the instrument. & Please insett wavelength skandard WSR 10301
Insert the indicated wavelength standard when o | cane |
prompted.

Click “OK" to continue.

This test takes about 45 seconds.

The wavelength response for each defined peak is adjusted, to assure precise wavelength registration
between instruments. At the same time, bandwidth (bandpass) is measured, and is iteratively
adjusted to an optimum value for the peaks measured. This is performed to assure good agreement
from instrument to instrument, should multiple instruments be used for analysis of similar products.

At the end of the test this dialog box is Instrument Calibration
displayed.

Click “OK" to exit Instrument Calibration.

Ingtrument calibration paszed!

HREERERERNNRERNENNEN
Frint |
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16 USP Tests

USP Tests are included for users who must run tests in support of regulatory requirements such as the
United States Pharmacopoeia (USP) General Information Chapter on Near-Infrared Spectroscopy
<1119>.

Included in the USP tests are:
e Noise
e Low-flux noise
e Wavelength accuracy
e Photometric linearity test

The tests are configured to give results as recommended in the USP <1119> General Information
Chapter in Near-Infrared Spectroscopy. The test results are stored in the Diagnostic Database that is
accessed from the USP Tests dropdown menu. The results are not shown in the Diagnostic Database
Viewer.

The USP tests are not as thorough as the Metrohm-recommended tests, taking fewer spectral
measurements per test. For Metrohm XDS analyzers, it is not sufficient that the instrument pass the
USP tests to ensure transferability of calibration models between instruments. Calibration transfer on
the XDS can only be ensured if the instrument has passed all of the Metrohm recommended
diagnostic tests for the instrument.

The USP tests are accessed on the menu under USP Tests or from the USP shortcut button on the top
menu. When the shortcut button is selected, the full suite of tests is run (and requires that the
Photometric Linearity Setup was already done for the given analyzer). This manual explains the menu
items in their order of appearance.

%/ ¥ISI0NM: Data Acquisition Mode: test_vision , User: NIRS
File Edit Mode Configure Acquite Diagnostics | USP Tesks Master  Wiew ‘Window  Help

= Full ISP Test
Il product | Dl B”l
Ia proches = —E Moise
m o ] B3 ) | B Spectra Low-Fluz: Moise

Wavelength Accuracy
Sample | Heferencel ¢ Photometric Linearity Test
Photametric Lingarity Sekup
Show USP Results

The user has the option of running the full suite of tests, or just one of the components.

16.1 Full USP Test

Choosing the option to run the Full USP Test will run through the entire suite of USP tests. To choose
this option requires that the Photometric Linearity (or IPV) Setup has been completed. The setup
creates a file, RUSPxxxx that is stored in the Vision\ DiagDB folder. This file is the initial reading of the
photometric standards on the instrument and is required for the Photometric Linearity Test. If more
than one module is used with a given monochromator, a separate setup file must be created for each
module.
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16.2 USP Noise

The USP Noise measures RMS instrument noise over 100nm segments from 1200-2200nm based on
one spectrum of 32 scans. The screen that appears at the completion of the test is as follows:

/ ¥ISION: Data Acquisition Mode: test_vision , User: NIRS - [Diagnostic Database Viewer] _|8 x|
Tl Fle Edit Mode Configre Acqure Diagnostics USP Tests Master View Window Help & x|
L= |88 o » s
Test camplete = [o.0010
. 1i0.0010 Spectra
PASSED! AT 500 B 15347
rument Serial Number 1.3648
JE— R | herboard Serial Nurber o 11945
Ivelength Revision Level =3 1.0244
EPROM Version E 0.5543
06843
Sample Madule Type £
p p A [wic 3 aem
Sample Module Serial Number =
£ 0344
4 Detector Type E o
4 » . -
E— Fiber Tip Type b
- Fiber Count £.0038 o
Hint iy - -0.1682 —_—
o bty 400 550 700 850 1000 1150 1300 1450 1600 1750 1900 2050 2200 2350 2500
estis unning. Multiplester Channel Wavelength
Ta halt the test - click stop sign Amplifier Type [Reflecta 3
toolb: @ * 1| | D \‘
e i —— .| =S| S| =2 8|8
To zoom views with results 4 3 AT oI Moise £ Referance /7
Double click right mouse buiton
aver Contral chart view, Info Noise Test(mAl)  Scan Range: 1200 - 3300 -
view, and Spectra view, or
dauble click left mose button - :
oot ettt v, Sean [EOC| ScenRange FMS  |Specification| Valid
1 | o[ 1200.32200 0009 0300 Ves
seg 1 1200 - 1300 0.005 0300 Ves N
seg2 1300 - 1400 0008 0,300 Ves
seg3 1400 - 1500 0008 0300 Ves
segd 1500 - 1600 0009 0300 Ves
seg s 1600 - 1700 0.007 0300 Ves
segd 1700 - 1300 0.007 0300 Ves
seg? 1300 - 1900 0011 0300 Ves
segd 1500 - 2000 0011 0.800 Ves
segd 2000 - 2100 0012 0.800 Ves
[seg 10 2100 - 2300 0013 0.800 Ves -
a[+ ]\ Moise / el | of]
3| &l
i | IET N 3 | ', USP Moise Test /
For Help, press F1 |[+:ne pr1
g start H o 8 > H B Manual Diags - Micrasoft ... || 3 VISION: Data Acquisiti... Q0D a®mE Y 4osm

When the test is completed, the pop-up window [EXEREs:
to the right appears. If the user would like a Test camplete
permanent printed record of the report, click PASSED!
Print Report, and then Close Report.

Print Repart Cloze Report

16.3 Usp Low-Flux Noise Test

The USP Low-Flux Noise, like the Metrohm- Low Flux Test uses a nominal 10% reflectance standard
in the sample position. A noise test is run using this standard. Because the reflectivity is less than the
instrument standard, the test is considered a good method for testing instrument noise in the range
of reflectivity of many common sample absorptions. As with the USP noise test, one spectrum of 32
scans is used to measure the RMS noise over 100nm increments of the spectrum from 1200-2200nm.
A typical report is shown below.
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3/ ¥ISION: Data Acquisition Mode: test_vision , User: NIRS - [Diagnostic Database Viewer] =1

| Fle Edit Mode Configure Acquire Diagnostics USP Tests Master biew window Help _ 21 x|
|8 5 o ¥ &
Test complete —
: .
RESEE USP Low-Flux Noise Test -
Bt Report Close Report | Date: 4/18/2003 Time: 161112
Instrument Modst 6500 Benehtop
Settal rumiber: 5196
EPROM Version 152
Wavelength Rew c
Motherboard S/ 97061652
Sunpling System: RCA (wide)
L » Amplifier Reflectance
@ Hint
Author/Operator HIRSystems Default User
Testis running
To halt the test - elick stop sign Hoise Test (mall)  ScanRange 1200- 2200
o 2 taalbar.
Ta zaam views with results - Sclm EODC SIZE‘D‘R;“&’; 1;1;/;53: |Speciication) Eiﬁzga“m _\;m
Double oiick right mouse button - es
aver Cantial chart view, Infa segl 1300 - 1300 0025 2000 Tes
wievr, and Spectra viev, or segl 1300 - 1400 0.023 2.000 Yes
N p seg3 1400 - 1500 0036 200 Yes
segd 1300 - 1600 0034 2000 Tes
segs 1600 - 1700 0022 2000 Yes
g 1700 - 1200 0,026 2000 Tos
seg? 1300 - 1900 0,033 2000 Tes
g 1500 - 2000 0038 2000 Tes
segt 2000 - 2100 0046 2000 Ves
[reg 10 2100 - 2200 0048 2000 Tes
L] noise / Tl | o]
=L
4| I ET I o Low-Flux Test /

For Help, press F1 |[#:13Pm

When the test is completed, the pop-up window [T ey, foe

to the left appears. If the user would like a Test complets
printed record of the report, click Print Report, FASSED]
and then Close Report.

Frint Report Cloze Repart

16.4 Usp Wavelength Accuracy

The USP Wavelength Accuracy test measures wavelength uncertainty at three peaks in SRM-1920:
1261, 1681, and 1935nm.

From USP Test choose, Wavelength Accuracy. wavelength Certification _ 21|

The software will prompt for the type of
standard that will be used. If using the XDS
instrument, choose SRM-1920 with talc. For Standard [w/avelength Standard (SAM1920) <]
Model 5000 and 6500 instruments choose

Cancel |
SRM-1920.

Mumber of samples: |1

After choosing the type of standard that will be Select Standard File 2%
used, the user must choose the standards file for | ‘i< =wreor 30 eBsE

the wavelength standard that will be used. This Sresieme

is on the diskette or CD-ROM that is supplied
with the standards set.

File name: | Open I
GAS Files [ D2 Cancel |

4

Files of type:

™ Open as read-only
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The wavelength standard is then scanned and the peak positions and tolerances are reported as in

the following report:

3,/ VISION: Data Acquisition Mode: te: =] x|
= Fle Edit Mode Configure Acguire Diagnostics USP Tests Master View Window Help =] x|
ok -] bj= o/8/H o » g
6500 Benchtoo | lMERES ] S ] 2H]e" = [ |
gusp Wavelength Certification Te: A5 51\ Heasured Spectrum of Standard
Test complete 7y
PASSED! USP Wavelength Accuracy |
(B G | F CooRpei Sensor Model SerialNum__[5196 [EPROM, 152
Sample Module. |RCA (wide) Serial Hum 5100 [Detector. Feflectance
Diate: 416/2003 Time 16:24.49
Standard Set:___|Resl0074 Type Reflectance [Standard [D: [ WoRI074
o ¥ AuthorOperator, NIRSystems Default User
@ Hint — Hominal Peak Positions (o).
126100 1651.00 1935.00
Test is running.
Ta halt the test - click stop sign Meagured Peak Posttions
on a toolbar [ Sean | Peak | [ Peakz | Peak3d T |
L . 1 1261 97 168152 193593
To 2oam views with resuls - p Data Availabl ‘ l l ‘ ‘ l
Dauble click nght mouse buttan
over Contral chart wisw, Info
view, and Spectra visw, o1 Summary of &ccura
double click lsft mouse buttan Feakil Peali 2 Peakd
i S Average 126197 168152 193593
Tolerance +1.0041.00 +1.0041.00 +150/1 50
Delta 097 0352 093
S0 | e | wwema | s
Max 1261 97 1681 52 193503
Win 126197 1681 52 193503
Max-Min 0.0000 00000 0.0000
Fesult Fass Fass Pass
EI%I@I 4| ¥ [ Sheett £ el | 3
HED
e BT
Ja T 3 T I\ Wave Cert Test Results /
For Help, press F1 |[4:25 M

;mstart”J & 5 H BF] Manual Diags - Micrasoft ... |§\<v15mn: Data Acquisiti...

USP Photometric Linearity Test

EEQEhODaBE DY ey

The USP Photometric Linearity Test cannot be run until the Photometric Linearity Setup has been
completed. The Photometric Linearity Setup creates a file of the photometric response of the
instrument that is then checked against in the USP Photometric Linearity Test (as the IPV Setup is

used in the Photometric Test).

The Photometric Linearity Test is a measure of photometric response at 1200, 1600, and 2000 nm
using photometric standards of 99, 40, 20, 10, and 2% reflectivity. The slope and intercept of the
observed vs. reference values for the absorbance at the three wavelength are measured and

reported.

To begin the USP Photometric Linearity Test Select standard File

go to USP tests, Photometric Linearity Test. If

Look jn: | 3l DiagDB

| & &y Er

2%

using the Photometric Linearity Setup file
(which is the one the software will look for
first, *usp.*DA), it is the RUSPxxxx.da file
found in the DiagDB folder in Vision as shown
on the right.

The user will then be prompted to place the
reference in place, and then each of the
photometric standards sequentially.

#lRusp0350, da

File name: |

Open I

Files of type: | Standard Files [usp™ D)

[~ Open as read-only

j Cancel |

4
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If using the IPV Setup file it is found in the
Vision folder as shown on the right. To use
this file, the “Files of type” dialog box must be
changed, in order to see the RSSVxxxx.da file
in the Vision folder.

The user will then be prompted to place the
reference in place, and then each of the
photometric standards sequentially.

At the end of the test, the results are
tabulated as given below, and also plotted as
can be seen in the figure for the photometric
response of the reflectance standards at
2000nm.

Select Standard File

2l

Laak. jn: I |

Visian

x| e @ ek E

RS5Y0301

.da

File name: | Open I
Filez of type: Cancel |
[ Open az read-only
4
Photometric Linearity Test
Sensor Model 6500 Benchtop  [Serial Num |5194 EFROM 152
Sample Module  |RCA Cwide) Setial Mum (5100 Detector Reflectance
Fiber Channel: Fiber Type: Length:
Date 4/18/2003 Time 170742
Handard Set Rssvl074 Type Reflectance Tolerance File |USP Tolerance
AuthoriOperator: NIRSystems Default User
A FEF Date:  |4/18/2003 [ Time: [1657:19 [Standard Set: | Rssv0074 |
A OBS Date:|4/18/2003 | Time: [i70748
Wavelength Slope Pags/Fail Intercept Pass/Fail
1200 fm L0 Pass 0.0000 Pass
1600 nm L0013 Pass 0.0004 Pass
2000 nm L0011 Pass 0.0008 Pass
Acceptance Spec: Lo+-005 00+-005

Selected Wavelength: 2000 nm

2.0 A

1.8 4

1.6 4

1.4 1

1.2 1

1.0 4

0.8 A

0.6

A OBS Current Test Results

0.4 4

0.2 A

%0 R 9ORAORZ0RIORG?
0.0 0.2 0.4 0.6

0.8

1.0

1.2 1.4 1.6

A REF Initial Use Results

60 EEEEEE®

1.8 2.0



16.5 Photometric Linearity Setup

In order to run the USP Photometric Linearity Test the USP Photometric Linearity Setup must be done
to create the initial readings for a set of photometric standards on a given analyzer (module and
monochromator combination). The setup provides a method to record the initial instrument response
to calibrated photometric reflectance standards. It is usually performed upon initial instrument
installation.

When the standards are scanned during Photometric Linearity Setup, a file is generated and stored in
the Vision\DiagDB directory. This file has the format RUSPxxxx.DA. This indicates that it is a file used
for the USP tests, and is related to a set of standards containing the digits given in the filename. If the
user has multiple modules a separate setup must be done for each module. It is recommended that
the user create the first file, and then go to the Windows Explorer and modify the filename to include
a designator for the module. For example for the RCA module the file may be renamed to
RUSP10350RCA.DA. The setup can then be done for the next module, and a file RUSPxxxx.DA will
again be generated, and can be renamed to include information on the module for which it is to be
used.

During the Photometric Linearity Setup Vision requests a “Standard File”. This file is provided on the
floppy diskette or CD-ROM packed with the standards set. Insert the diskette into the drive and select
the RSSxxxxx.da file in the dialog box. The user will then be prompted to introduce the standards
sequentially.

16.6 Show USP Test Results

The USP Test Results are stored in the Diagnostic 21|
Database and can be recalled by choosing the Lock i | 3 DiacDB ==
i A 200304171518MNoise, vts, 200304181615USPWavecert vts
menu Optlon ShOW USP TeSt ReSU|tS 2003041?1522USPLOwFlux.vts 200304181624USPWavecert.vts
2003041 71527USPWavecert. vis 2003041316451U5PPhotaLinerity  vbs
This box will appear with each test result stored ] 200304181536 Moise vt =] 200304181 707USPPhotoLinerity. vts
. . L. ! . 200304181600N0ise.vts
with filename giving the data and time of the (] 20030415161 1USPLOWFIUC s
test, along with the test type. The file name
format is “YYYYMMDDHHHHtest.vts". File name: | gren |
Files of type: IFormuIa One Files [*.vts) j Cancel |
[~ Open as read-only
4
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17 Troubleshooting Tips

For additional information on troubleshooting, see the Instrument Performance Test Guide provided
with your Metrohm Analyzer

17.1 Instrument Error: Run Wavelength Linearization

Vision will some times report that Wavelength Linearization must be run. This describes the most
common causes, with a recommended course of action.

Most Likely Cause: Recommended Action:

Sampling module has been changed 1. Perform Wavelength Linearization
2. Run Performance Test

Instrument reference is not in the 1. Verify correct reference position
proper position 2. Verify nothing blocking beam
Lamp not turned on Click on Acquire, Disconnect, then

Acquire, Connect to re-establish
instrument communications

Sample left in instrument beam Remove sample from beam area
(manual sample loading only)

Correct the condition and run Wavelength Linearization, as described later in this section of the
manual.

17.2 Weak Signal

Most Likely Cause: Recommended Action:

Beam path is blocked Remove obstruction and retry.

This message is often associated with the Multi-Mode
or Sample Transport System. Verify the following
items:

Correct detector selected in Data Collection Method
(DCM)

Ceramic reference installed for reflectance use
Ceramic reference removed for transmission use

Sampling cell from previous analysis is not blocking
light path
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17.3 Increasing Noise

Control charts are an excellent way to track RMS Noise on your instrument. Increasing noise is usually
due to one of the following factors:

Most Likely Cause: Recommended Action:

Dirty sample window Clean window using a Kimwipe™ or
other lint-free wipe

Light leak 1. Check for correct assembly of system
2. Close cover (if so equipped) during
scans

3. Check for missing parts

Vibration of lab bench or mounting 1. Remove source of vibration if possible

area 2. Use isolation mounting for process
instruments

Lamp becoming unstable Replace lamp

(This is marked by high or unstable Note: Use only Metrohm direct

bias, increasing S/D on Wavelength replacement lamp, available from your

Accuracy, and increasing noise.) distributor.
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