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Review Multiple Channels
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The results of the integration and calculation will

be the “Peaks” view
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The results of the integration and
calculation is in the “Peaks” view
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Integrating
Complex Chromatograms

A Complex Chromatograms
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Integrating Complex Chromatograms
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A Complex Chromatograms
Where to begin?
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Integrating Complex Chromatograms
Integration Events
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ing C C
Setting Up The Comp in the Comp Table
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Integrating Complex Chromatograms
Setting Up The C in the Cc Table
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Integrating Complex Chromatograms
Setting Up The C in the C Table
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Integrating Complex Chromatograms
Use: Show Components and Show Events
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Integrating Complex Chromatograms
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Select a small narrow peak and get Peak width and
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Integrating Complex Chromatograms
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Integrating Complex Chromatograms
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I ing C Chr

Mal;ual Exponential Skim
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Integrating Complex Chromatograms
Height Rejection — How to do it right
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-00004]

-00005]
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For peak width and Threshold

T
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T
400
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Integrating Complex Chromatograms
Height Rejection — How to do it right

Q0012

QQ010]

Q008

33.056

Q0%

Q0004

AU

Q00®

8%

Q00|

Q002

00004

0005

20 40 60 80 1M 2O H“O BO BO DO 20 A0 HO BO DO W0 HO HBO
Nhites

Integrating Complex Chromatograms
Height Rejection — How to do it right

-00002

10 20 20 am 3 4D 40 50 5D 60 60 70 7D 80 8D S0 9D 00 D
Mnutes
A segment in the chromatogram:
Some of them are not peaks
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Height Rejection: h> 3x baseline noise

E;Untitled 1 in GEMFIBROZIL1_NEW as System/Administrator - Review - LC Pro

A Integration | Companents | Default Amounts | MNamed Groups | Timed Groups

=101 %]

Pattern Match

| Limits | Moise and Drift |

¥ Calculate Suitabiity Results for Unknown Pe
Systern and Separation Efficiency

Woid Yalume Time (min] |1.500

" 1S Phamacoposia
" Euwropean Pharmacoposia 5 &)l

Tangent Percent |61

" Japanese Phamacoposia

aks

Easeline Noise and Diift Meas. it

I airmurn Allowable Noise

Baseline Start Time (min) |22.60

Mawirnurn Alloveable Drift
% Run Time Over which o Average |5-D
Baseling End Time [min) |23.50

Baseline Start Time and

Baseline End Time

Noise (maximum voltage change over a 30-second interval). Noise value is a number of 30-
second intervals as determined by the % Run Time Over Which to Average parameter

The software determines the 30-second intervals by counting from the Baseline Start Time and the

Baseline End Time toward the middle of the

If the averaged region is < 30 seconds, noise

chromatogram.

is reported as a blank.

Condition

Total Run Time

% of Run Time to Average
Average Time

Baseline Start

Baseline End

Setting
10 minutes

5%
0.5 minute (5% of 10 minutes)
1 minute
9 minutes

USSP Naise

System

Suitability

16




Signal (Peak Height) to Noise

» Must use System Suitability and Custom Fields***
0 Equation to use to calculate Signal/Noise:
0 Height/(1000*Baseline Noise)
o (same injection for noise and peak for s/n calculation)

» Modifications to this calculation:
o Using different sample to calculate signal to noise

0 (Height/1000)/S0101.1.2487(Baseline_Noise) where S0101 is the Sample
label, 1 is the injection number and 2487channell is the Channel Name)

**x* - Covered in the custom fields section

Detector Noise and Drift (ASTM)

Specify a time to calculate noise and drift results. For averaged noise/drift values, specify a
segment width (in seconds) for the software to divide the data into segments and averages for
each segment.

The noise and drift chromatogram results include: -Total Values — Detector Noise, Peak to Peak
Noise, and Detector Drift

Average Values — Average Detector Noise, Average Peak to Peak Noise, and Average Detector
Drift

Integration | Components | Defsult Amounts | Mamed Groups | Timed Groups | Suitsbilty | Limits |

Moise and Drift Parameters

¥ Calculate Detector Noise and Drift

Only Detector Noise

Start Time: (min)  |5.000
Stop Time: {min) fio.000
Segment Width: (sec) |60

17




Baseline Noise is in the Resul/ts Window

in GEMFIBROZIL1_NEW as System/Administrator - Review - [Results Window]
[Z]File Edit Yiew FBlot Process Navigate Options Window Help

ISETES]
=121

o e ] e sl P =] P = P e [ 5 e T

=]

Feetertion Time

aime o8 o prea | MEON | 1une [amount [unts [RT Retio | Y L prime [Selectivty [Resoution |UsP Resolution [usp Taling |USP Pste count [Signal_to_noise i’
(min)  [cuviser) (W) (sec)
1
2 3731 513 002 &1 |8 20500 107 396 545 554 1.50 4975 5713
1 [ scee| ool noel qoele | I I [ 2zonnl a74] 1en| el FEE| [ 75| 11 652 L|
411 [\ Peaks £ Pattern tstch £ 1| EN) Iv
Chromatogram Resut
Peak Caloration Curve:
s rsme: (Trx:‘:) R [R*2 |Standard Error [Equstion | Fit Type  [Calibration Codes | Curve Type Meaxis  |V-axis |Unts
4l [\ Result_{ Pattern Match & Structurss l

For Help, press F1

[Meth Set: Untitled

|Prac Meth; Dprocessing

Baseline Noise is in the Resu/ts Window

1.24x10°4

123104
122104
121x104
120104
2 1 1oc104]
118104
1.47x10Y
11610
1.15¢10°4]
taax104 — —

—— -
2320 230

Mnutes

L S S A SUN
260 270 280 290 2300 2310

~1x10° AU

2340

2350 2360

——
2370
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Integrating Complex Chromatograms

B8 24895TO7-NF-74,/3-2 in GEMFIBROZIL1_NEW as System/Administrator - Review - [Main Window] _|=lx]
[A]File Edt View Plot Process Mavigste Options Window Help —1= x|

1 o P P PP i P i e o o o T R T |
@I;&L&Hgm i ftd] | DU[3000 = 2o Lo UE|[z ) ‘

000030
0.00025
0.00020
0.00015
0.00010
0.00005
000000
| -ooo00s
150 200 250 300 350 400 450 SO0 S50 600 650 700 7SO0 800 850 900 850 1000 1050 11.00
hinutes
Bl =
Ik Prime |Selectivey |Resoution USP Resolution [USP Taiing |USP Plate =
1 24.000 5
2 373 53| 0.0z &1 [EB 20500 107 396 545 564 1.50 75 7
3 4885 18| oo4| o8BV 27o00| 171 160 536 435 769 12
4 5.231 433| o002 43 [wy 12500 191 1.1 5
5 5357 B0| 003 61 [wv 17o00] 188 104 9
B 5831 | 11z22| 0a7| 1057 |vB s0s00| 224 143 147 214 116
7 0995|  zi26| oo 173em 31.000] 400 178 10.66 1050 1.07 il E3 13 =
4TF 520 Chennels 3 Peaks 7 [Em 1>
For Help, press F1 [Meth Set: Untiled roc Meth: Untitled 1 k<

Simple Processing Using the
Processing Wizard

> Pre-enter the amounts in Run

Samples or Alter Sample for the
standard — even for Internal Standard

> Always select low concentration
standards/unknwons when using the
wizard to create a Processing Method

» Recommended to select an unknown
to edit/test

> Save the processing method, batch
process using the Sample Set,
Injections or Channel View

> (If using the Injection/Channel view,
make sure to select Standards before

unknowns)
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Integration - Peak Detection 1 - 2487Channel 1

Ta set the peak width. zoom in on the nanawest peak of interest
from peak start to peak end. Peak width will be set according ta
the width of the x-axis in the zoom region,

Integration - Peak Detection 2 - 2487Channel 1

Ta set the threshald for peak detection. zoom in an a section of
baseline that contains naise you would like o reject

0.006 anoz

0004 00014
=

0002 0.000

0.000— -0.001 4 I

T T T T T | T T T
150 o0 10 220 240 260 280 Nﬂ 3.20 340
Minutes Minutes
Feal ‘Width |15.00 Threshold |17.524
< Back Cancel Help <Back [ Wew»> |  Cancel | Helo |

1. Peak Width used for Data Bunching

| 2. Threshold for Peak Detection

3. Peak Width used for Inhibit Integration

Integration - Integration Region - 2487Channel 1

Zaom in on the area where you wauld like to perform integration.
Nate: This step activates Inhibit Integration events outside of the
selected zoom area

0.0015,

]
=
~

00010
= =
=
0.0005 = )
0.0000
0so 1.00 150 200
Minutes

st [[75 | e P

JEAES] || intearation - Peak Rejection - 2487Channel 1

| 4. Minimum Area/Height for Peak Rejection

If the integration is not cormect, press the Back button to readjust
the chiomatogram zoom level to a diferent region and by again.
To reject peaks based on area o height, select the smallest peak
of interest and click the Minimum Area or Minimum Height bos

4 2 I
0.010 = 5]
a o
=
= 005 g
=1
0.000+
1.00 2.00 3.00
Minutes

I~ Binimum Area

" Test

M L&Helghl
< Back New > Cancel | Help <Back [ mems | Cancel | Heln |
Lot

5. Calibration — General
*Injection Volumes for concentration
**Recommended for Linear — 3 standard

concentrations, 3" order — 5
concentrations, etc.

6. Component Names

If a standard was selected, the component
names displayed in the drop down box is from
the names entered in the Amounts table in Run
Samples or Alter Sample

Calibration - General - Z487Channel 1

2x|

- Gelect the method of quantitation. | Area B

- Gpecify whether companent
information is entered as amounts
[nct affected by the injection
wolume] or concentration [must be
compensated by the iniection
olume]

- Gelect the caliration curve fit type. -

ksk

< Back

Calibration - Names and Retention Times - 2487Channel 1 d B
Enter desired component names for the peaks listed in the table.
Peaks can be removed by deleting the appropriate row

=T —
ﬁ .
0.0104 o T o -
; = &
@
2 50054 =] g
w
s Pl
i i T
1.00 200 3.00
hfinutes
5 Mame Retertion Time =
2 | AcetoPhenone 0836
3 | PropyiPhenone 1330
4 -T*J 2.056
reaia 2 -
Acetone

Cancel | Help

FropylPhenane
AcetoPhenone I




7. Default Amounts

Ignore unless using Single Point
Calibration through Zero

Use Run Sample Amounts or Default
Amounts from the Processing Method
view

Calibration - Default Amounts - 2487Channel 1

Fun Samples Window or with the Alter Sample

x|

Enter an amount and the corresponding units for each
companent in the table. Mote: The amounts entered here are
default amounts and are superceded by amounts entered in the

tool

i Naime Amount Units
1 | acetore
2 | AcetoPhenone
3 | PropylPhenone
4 | ButyiPhenone
< Back Nt > Carcel Help

8. External or Internal Calibration

For internal standard, select the component
desired (names will be displayed from the
entries in step # 6 of the wizard).

Calibration - Internal Standards - 2487Channel 1

Select type of calibration
© Extamal Standard Calibration
DR Intemal Standard Calibration With:
& Single Intemal Standard
€ Multiple Intemal Standards

Select Component Tao Llse As Standard

[fcetaPhenone =

&catons
fcetoPhenane
PropylPhenone
ButylPhenane

21|

< Back Cancel

| Next > I

Help

9. Method Name is the processing
method

*Regulated customers must enter in a
comment

Processing Method Name - 2487Channel 1

10. View the wizard results for the standard

Select the peaks tab and verify all desired peaks
are identified.

tandardz in M32_40_Training as System,/Administrator - Review [~

P (=1 553
PSETE|

Method Name: IBaslc Frocessing Method

Diefault Comments: I

Comments:

& w2 &7 Ble| meEEE @] [T =l

A T o= I [z S oo | eyl

7 -
3 [ acetoPhenone 30.98
S [rramyrrenene | 30| zagss | mar| ewralon  |vowoonun|us |Feuns B
— & [ButyPrenons 058 srees| asr| oser [o0 |10.005000 fug |rouns =
< Back F“" Cancsl Help =T IS 20 Charnels 3 Peaks 7 T =
For Help, press F1 IMcth Set: Uintitied [Froc raeth:
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11. Method Name is the processing
method

*Regulated customers must enter in a
comment

Processing Method Name - 2487Channel 1

Method Name: IBaslc Frocessing Method

Diefault Comments: I

L«

Comments:

]

1]

12. View the wizard results for the standard

Select the Peaks tab and verify all desired
peaks are identified.

Standard2 in M32_40_Training as System/Administrator - Re: =1
ke Edit Yiew Plat Mavigate Windew  Help ==l =]

| k| &3] Sl a2l [T ==

@Mgﬁ‘ |ﬂ|15nn ~] Li|[7s52a Ll @W‘

;
B
= [FropytPhenone | 150] 2d4594] 2127| oma|ee [19.000000 [ |Founa =
< Back Caneal 0  [urmenone | ”Eizﬁj\ s1aes] zwor] owr[om | wmoseono fup|rouns | L=y
R For Help, pressF1 JMeth Set: Untitled [Proc reth:
13. Verify peak Integration 14. Verify peak identification
Select a 2" standard and click the Select the Calibrate. Make sure all desired
Integrate button. peaks are properly ID’ed.
& Standard1 in M32_40_Training as System/Administrator =R =loi=j tandard1 in M32_40_Training as System/Administrator = =10l x|
File Edt Wiew Plot Process MNavigate Options ‘Window Help =121 x| File Edit w Plot Process MNavigate Options ‘Window Help == x|

gm [ (565 ol s AT

[ ==l

D = Y )

3¢ FeE=E @] | @l

e ™ e

| oo =
=
o
w c
= @®
0.030 0.030 wn =
= 5
g = £
@ Z
ETES NEXES s =
<
0.010 0.010 #
~| 0000 ~| 0o =
SE‘ID 350 050 1.00 1.50 200 250 3.00 3.50
M\nutei MinLtes
Bl ] i [} | |
83| visible | vial | Injection [SampleMame | Sample Type Date Acquired e Method Set [+ G| Visible |Wial | injection | Samplehame | - Sample Type Date Acquired Acq Method Set [=1
a| & |4 1| standeraz | Stancard 54372001 12:05:52 PM | Custom_Fields_Ter J 4| W | 1 |Standard3 | Standard 5/B/2001 12:08:52 PM | Custom_Fields_Ter J
5 1= 3 1 | Standard2 Stanciard 543/2001 12,0410 PM | Custom_Fields_Ter: 3 v 3 1 | Standard2 Standard 57872001 12:04:10 PM | Custom_Fields_Ter:
6| ¥ H 1 s ¥ H .
7|~ 1 Stanciard 5182001 12:26:54 PM | 7|~ 1 | Standardt | Standardt -
4 2D Channels [ Peaks 7. I I i | «I»Ti2D ch is £ Peaks 7 T T i |
Intecrat [Meth et Untitled [Broc [ Calbrate [Meth Set: Unkitlsd [Froc e 7
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method(s) and save it

15. Modify the acquisition Method Set to include the newly created processing

5 Std3_IS in December_Processing as System/Administrator - Review - [Soda_5 - Method Set Editor]

FME Edit View Plob Process Mavigate Options Window Help

T
& @i+l 5] EsIEIEE =) =2l
| BT T A N Ll 1 =
& w17 3| RBEFE S|
i
- B
s g = By Method Set
L |- #1.%, Dats Channels
i “d . Derived Channels
ddan B
;
]
-
A
oo \ M
e lI
J
PP e —— -

=i/l

Instrument Methad [Soda IS

Edit

|

Default erssmg Method |{EEEE

= Edit

Report Method

Default Report Method | Calibration_Feport

Channel Name Processing Method

Expart Method

16. Select data to batch Process

Highlight Sample Sets, Injections, or
Channels and select process
Standards before Sample & Controls

17. Select the Processing Method/Method Set
(Calibrate and Quantitate) & OK.

Use Clear Calibration to create a new
calibration curve instead of adding points to
an existing curve

s 1_trmning an Systeen) Administrator - Project
Fie Wiew Tools Database Help

| B 5| 51| (8% |©] S| Fa|ih(¥P| ool ool

202 ] Sarrgin Sets | inctions Milhuocks | Rosud St | Reubs | Pooks | Curves | View Filors | Gty

12 Selected

= Use specified pracessing method IEasic Processing Method

¥ Clear Calibration

[ Quantitate Only
Calibrate Onl

~ Reporting
I Print =

{* Use acquisition method set [i.e. from the sample set used to acquire data)

" Use specified method sst

= Use specified report method

[~ E=parting
I E=part

{* Use acquisition method set [i.e. from the sample set used to acquire data)

Bk [ >4 0_Training - Background Processimng and Rey i
- Processing
¥ Process
" Use acquisition method set [i.e. from the sample set used to acquire data)
" Use specified methad set | =l

 Use specified method set

= Use specified expart method

Ll

Cancel Help

T

o Help peess L
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18. Review the processed results

Highlight the Results Tab, select the desired samples and click the review icon

a =1}
Tooks Datsbase Help File Edit “isw Plot Process Navigats Options ‘Window Hslp =l=]
| | m|e|%|| peorlFe & wil 13 S]] mEEFE S]]
Channels | Methods | Resul Sets ﬁl b |l | A2 |@"15 o | LAJ[7s Ao UB|[2413 |
wial [Injection | Sample Type Date Processed oG
Biank 1 1 | contral artarzn0 s2mzaem | =
Blank 1 1 | contral 1412001 §:20:33 PM mEEH o
Stancardz |3 1 [ stangarg 81412001 5:20:33 PM 2
Stancard3 |4 1 [ standard 1412001 5:20:33 PM 0.050 E
' £
Standard! |2 1 | Standard Bi412001 5:20:34 PM 0.040 -
Standard! |2 1 [ Standard BA42001 BIOIAPM | | o
Uk 5 1 [Unknown B414/2001 B:20:34 PM 0,030
U1 5 1 [ Unknoswn 81412001 B:20:34 PM
0 | unk2 5 1 | Unknasn 841442001 B:20:34 PM 0.0204
[ [stanciaraz |4 1 | stanaara B41412001 B:20:34 PM
2 | standaraz |3 1 | stansardt 81412001 5:20:34 PM B
| 0000
; 250 200 3
B
I
| e [Feenionine | aree o e [Heeh [ Lrue
1 [ acetone 0507 | 131989 1886 38104 | 4514 |ug
2 [ AcetoPhenons 0a72| 223894 | 320063221 | 1.000 [ug
3 | PropylPhenone 1302 | 162651 | 2324 |42048 | 2.028 [ug
4 | ButyPhenone 2012 18t242| 258035916 | 1.599 [ug

19. Select the Calibration Curve icon to view Calibration information

¥ check in Decembe: T essss— o]

File Edit Wew Plot Process Mavigate Options ‘Window Help Methed [ Bawm_Proveiimg CateTime [ Ve/arao 102027 A4
o Sriten T AT Chanrel TATChanee |
£¥| iad -""l@’" B |E| & Conpers [Catere St [EE
= 1770000 5+ 2 2e-001
[ﬁ” i | R L PN | 0.680 e [
Calibration Curve rez [T oEaE | g [ oEeEs Standwd Ewee [ 100FD0e0
L T T weighting [ Herm

Codas [ *

= aosen]
_—a
1500 00+ ,—"/
_,_/
—
£ 10000 —
JE =
000 e
.,-’_-F’-F
—
oo OO
=l T T T T T T T T T
Ll 1000 2000 »om 4000 oo 6000 Tooo 000 w00 10000
et
aj =

LTI e— U]
[ e | wvmm | Fseoren | omc vakm | Woewmin | wemmrim | troee | fesai | Chewes
21 | oo | sisam | 1 osem | . r ] 1348 | )
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Order of Calibration Processing

Run Samples**

Calibrate & Report
uses most current
Cal ID — will change

Batch Process — uses Cal
ID at beginning of
processing
will not change

Review**

Calibrate & Report
uses most current
Cal ID — will change

**If you calibrate in Review and save, the data processing in Run
Samples will be affected if using the same processing method

General Rules for Develop Peak
Integration Parameters

» Take 2 chromatograms in to Review
0 Lowest concentration standard or sample for testing
a High concentration standard of unknown

» Preferable to include a low concentration sample

a Will have extraneous peaks needed to be rejected

Peak Integration — General Rules
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Top 10 Calibration Problems

10) Processing different type channels for standards/sample (254 vs 280)
(only works with interchannel processing procedure (MS option enabled —
covered in 3D Processing section)

9) Not using clear calibration (points are added to the existing calibration
curve, and not a new curve) — incorrect calibration values

8) Not enough data points for calibration curve
(example: Quadratic curve with only 2 calibration points)

7) Point for unknown outside the calibration curve

6) “Peak Match” ie 2nd Peak selected when no 1st Peak in component table

Top 10 Calibration Problems

5) Internal Standard Peak not found — no calibration curve for any components referencing
the Internal Standard

4) Peak falls outside the processing methods component’s retention time window (use
“Show Components”)

3) Using the same processing method in Review as in Run Samples during processing

2) Highlighting unknowns before standards when processing (standards must be selected
before unknowns — unless using Label and Label Reference)

1) Component names entered in the Amounts button are miss-spelled in the component
table for the processing method
(M32 4.0 with standards will alleviate this problem)
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The Secrets to Peak Detection

> 4 ways of Peak Detection

> Millennium 3.0 Integration and
Peak Detection basics

> Millennium 3.2 Auto peak width &
threshold calculations

> Apex Tracking and Inflection
Points

» Integration Events

k Detection 4 Ways
1) You determine Peak Width and Threshold settings**

2) Auto calculation of Peak width and Threshold (3.2)

« Enabled in System Policies

3) Peak Apex Tracking — Apex

< Enabled in Registry, System Policies, Project Properties, and Processing Method

4) Peak Apex Tracking — Inflection Points

Millennium=2 System Policies [=]= Millennium=2 System Policies [=]=]
User Account F'oln:lesl Mew Project Policies  Other Policies | User deeaunt Palicies | Mew Project Policies  Dther Palicies |
Drata Processing Polici Data Processing Polici
¥ Use v3.0< Style Peak Width and T hreshold Determination ™ Use v3.0x Style Peak Width and Threshald Determination
™ Use v23<X Style Retention Time Caleulations ™ Use w234 Style Retention Time Caleulations
™ Pramnt ser tn Save manual channes marde in Review
. 32 Qetti e
Default M3? Settings 3.2 M3 Settings

* Recommended for regulated environments
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i

L

= 3.0X Style || = 3.20 Style
= |, Default o . (Auto-
w [ Threshold)

Two different Integration Techniques

Basic of Peak Integration — Default Way

noise & click

on the

Threshold

icon L) 7w

Set Processing Method Threshold

1) Select the smallest ?) Click the Integrate
value in the peak width icon
box e e
52t Fr«:aﬂmz Method Threshold . 421
2) Box onthe ... 4) Click on L] |

\Set Processing Method Minimum Height

smallest peak s
and click on ==
Minimum o
Height minimum o
area) on

0R 100 18 200 260 10 1% 4m
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Basic of Peak Integration

» For Integration to occur:

0 Must have a Liftoff (start) 1 Apex
a Must have an Apex (top)

0 Must have a Touchdown
(Bottom)

™ Liftoff

Global Peak Detection Parameters and
Peak Detection Theory

» Peak Detection:
a Peak Width - Bunching Factor
0 Threshold — slope determination
» Peak Integration - Rejection:
a Minimum Height (Peak Rejection)
Q Minimum Area (Peak Rejection)

» Understanding the basics of peak detection theory allows you
to set these parameters based on the knowledge of how
those settings will affect peak detection.
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Manually Calculating Peak Width -
Threshold

» Step 1 — Turn off the Bunching
factor

0O Select the lowest value listed
in the drop down box

0 These values will be
determined by the data rate
selected in the Instrument
method

» Bunched data points are
used only to detect peaks;
all raw data points are used
for integration.

The Bunching Factor
What is it?

# of Data Points Averaged Together

From the Instrument Method From the Processing Method

N\

Bunching Factor = Sampling Rate X Peak Width
15

The Magic Number!
Will only be calculated as an Integer
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The Meaning of Threshold

Threshold & Peak Detection

Threshold value separates
baseline noise from peaks.

Peaks are detected by:

If the average of 2 slopes are
>= threshold value, peak
liftoff is detected.

Raw Data

When the sign of the slope

changes, the peak apex is P o | Bunched Data Pom
detected e "
When two slopes are < f v - M

threshold value, peak "

touchdown is detected.

Slopes are calculated between each bunched data point.

3.00 Style Peak Width and
Threshold Determination

ol
lﬂ"‘\ﬂ i =] &Hsu ] Lo E“u

1. Threshold and Peak Width o ool
calculated manually —
- Manually integrate pamm
smallest peak 0,008
- Click on Peak width = ol
- Manually box on largest e
baseline noise ' oo
~| ©0ooood

2. Save the processing method N

L | o

3. All injections processed will
get the same peak and threshold
values applied

*Recommended for regulated
environments — threshold and
peak width set once for
complete processing method

31




3.20 Style Peak Width and
Threshold Determination

KD Main Window

Zlo|=

Y il | Foo P alp
2l o002
0.0022 ﬁ
Threshold and Peak Width e .
calculated automatically yzoun] (g
- Peak width with the o
greatest change in slope et
- Bunching factor used for i e
all peaks in Channel . 100 200 300 am 500 600 700 200 Q.00
axnm MlmﬂeLO 002107 AL MIEDR

Save the processing method

Each injection will have
differing Peak Width and
Threshold values

*Not Recommended for regulated
environments — threshold and peak
width change for each channel in
processing method

1000

|

Processing Method - Integration Events
2 Ways to Select Processing Method

Select View — Processing Method layout or the

& Untitled 1 in M32_4_0_advanced_LC . .

Pl cdi |wew i mrecess navers LO ACCESS Integration events
& oolbar

& g v ;tatus Bar ’

2 i

wen 1T Wiews Instrument: Method,

There are 18 different
integration events that
can be applied to
specified time intervals
in your chromatogram

[Elicon
Processing Method |

[_[5]x]

TN e et e TS

B Untitled 1 - Processing Method Window - LC Processi__ [H[=] B3

A Components | Defaull Amourts | Mamed Groups | Tim

Peak ‘width 7.50 - Threshold 4.000
Minimum Area ID Minimum Height 8341
i Time: I Type Value
1 0000 [ aitowr egative Peaks

Exponential Skim

Farce Drop Line

Force Bassline by Peak
Force Baseline by Time
Farce Peak

Farward Horizontal by Peak
Forvward Horizontal by Time
Inhikit Integration

Reverse Horizortal by Peak
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Viewing Integration Events

To View the Integration Event Markers- click the Lﬂulzon or

{show Events

Select Options — Show Events

- e
nwmw Spadnum Revien

_Jllewmumad
_Il—_l_l
Sl s few bl @8] [T sstpeskwian

Sat Threshald

Bl o .
220100 Mathod Set Cpbons...
sl Marusd Bxponertial Sim
100.00: Set Pattem Match Refarence...

Event Marker Lines
may be moved

—

Most Common Integration Events

» Inhibit Integration

» Valley to valley

» Allow negative peaks
» Exponential Skim

» Force Baseline by peak
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Integration Inhibit

£1(3) 1 | Deteilt Amoirts | L 1 T 1 | = =
220.00 = =]
= =
200,004 - —
Froak Width |’” o Theeshald 13.000 160.00-
Mnimum Aags P Mirimum Height — |° 160.00-
T o 140.004
|« e | — | :
e () ~ 120004
1 0000 | Inhist integrston Taz z o
2] 19000 | et 1 100.00] =
ke ety S
£ 50.00] 5
50.00] ~
40.00+
201004 & b
=
- 0004
_I T T T T T T T
1000 1200 1400 1800 1800 2000 2200 24.00
197638 Minutes, 23 9706 myv Minutes
= b |

Enter a start and stop time for Integration Inhibit. Peaks during this time
section will not be integrated or quantitated.

Note: If you want to inhibit after a time, just enter the Time and not
the stop.

Valley to Valley

0| Componerts | Detfautt Amourts | hNamed Groups | Timed Groups | Pattern Match | Suitabiity | Limits | Moise ar

Paskiwicth  [3000 T Thrashold 50.000
Minimum Area v Minimum Height 0

& b Trpe ] ‘
1 0.000 | alley to valley
E|
« | No Valley to Valley Valley to Valley Enabled
. g .
0008 0008 F’ ﬁ E ﬁ
0.004: 0.004 E ® B HE
o 0002 I I I I I o r r ‘ ‘ ‘
- . Mrutes Y 40045 Moo, 001483 A1) - Mrager -
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Negative Peaks Integrates
Negative Dips

0304
0~

z © Before

0.00 -

1.213

2.067
>>3 100

2770

-0.10

j -0.204

T T T T T T T T T T T T T T T T T T T
020 040 060 080 100 120 140 160 180 200 220 240 260 260 300 320 340 360 380

Minutes
S| |
Main Window BEE| =0 untitled 1 in PatternMatch as System/Administrator - Review - [PatternMatch as ... BEE

e e e PN | Componerts | Default Amourts | Nemes! Groups | Timed! Groups | Peftern Match | ¢

ik | |13nm ol | [31.00
Peak Width Threshold
Minimum Area |° Minimum Height |

Tine =
- (min) BER iy

1 0.000 | Mlow Hegative Pesks

160 200 300
03141 Minutes, 0.2512 AL Minutes
T

After

T T
5

Tangential Skim

[l hthalste Standard 1 in Level?_ T raining o1 Level2/Level_2 - Neview

Fle [dt Yew Plot Process Havigain

eld| & | Wl -

il o] | e s ||| s =1 Wi
& oo - =
s = & é
o o i
0090 ~ = [!
s - I T w0
7 vty 0 ey 370
- ALl
M- =
[ 5 |
2o ! wh
/) N
5 oms) —
LY
[ % % 0.0 030
05367 Minutes, 0.00214 AL M
A ] ]

Enter a start and stop time for Tangential skim. The Value is the ratio of the parent peak
height to the rider peak height(s) at the valley. The default value for this is 4.

Note: If you want to skim the front peak, use a negative value.
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Use Options - Fill From Result

Integrated peaks will be filled down in the
component table, by Peak 1, Peak 2, etc. : enter in

Fill From Result component names

& PO Final Parameters in PatternMatch as System,
(g Fle Ecit View Plot Process Mavigats | Options Window Help

inistrator - Review - [PQ Final Parameters in PatternMatch as System/Administra

Shiov Everts
Shoyy Components

3 = P

<] 2| At =EE =] 5| &

[_d=l |
Set Peak Width

|21 irtearation Default Amot
=t Thresfiold

Average By |Maone Sk Plinimum Arza -

Set iU Heighe
500 i

s | Pattern Match | Sutshbilt:

RT Window (%) _
Methad Set Options. ..

Limits | Moise and Drit

v Include Internal St ion
2 Copy AlLiits
Sample\a  Copy selected Linits
Set GPE Reference BT
| e RE'EE"H“‘;””)T""E T ‘[’r‘ﬁ;dj“"” Channel | PeskMaich |V value [ % value Fit Weighting | Internal St |RT Reference |
1 Pesks 0216 0.011 | 486 Closest Area Amont Lineat Monie:
2 [peate 075 0,03 |48 Clasest Brea  |Amouni  |Linear |Mane
3 [Peak IEE 0051 | 455 Closest area  |Amount  |Linear | Mone
4| Pesk1 1.249 0.062 Clozest Area Amournt Lineat Mone

Component Names Must be spelled the same as was entered in Run Samples

i

Global Processing Method
Parameters

=1 PQ Final Parameters in PatternMatch as System,/Administrator - Review - LC Processing Method

IEIEI Integration | Default Amounts | Mamed Groups | Timed Groups | Psttern Match | Suitabilty | Limits | Noise ar

| Average By |None 'I |

AT Winclow (%) |5-UU

Update BT INever 2

Peak] ~

CCalFefl

W Include Internal Std Amounts in %5 Amount Calculation

Sample Walue Type  |Amount vl

Average By: How to calculated points on
the calibration curve if multiple injections
of the same relative concentrations are
used

Example of Average By Parameter

Average By None

Average By Amount

All points
use the
same Level

Average By Level
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Global Processing Method
Parameters

] Z8 PO Final Parameters in PatternMatch as System/Administrator - Review - LC Processing Method

H Intecrstion Detfault Amourts | Mamed Groups | Timed Groups | Pattern Match | Sutabiity | Limits | Moise ar
1 Auerage B [Hone = Update RT INever ©

BT Window (%) [5.00 CCalRefl | =
[

M Include Internal Std Amounts in % Amount Calculation

i Sample Yalue Type  |Amount vl

RT Window (%): Retention time window for each peak as a percentage of
the component’s retention time. Default: 5%.

CCalRef1: A reference peak for a custom calculation.

Include Internal Standard Amounts in % Amount Calculation:
Specifies if the Internal Standard Amounts are to be included when
calculating %Amount.

Sample Value Type: Specifies if the values entered for calibration in the
Component Editor are concentrations or amounts.

Global Processing Method
Parameters

=8 PQ Final Parameters in PatternMatch as System/Administrator - Review - LC Processing Method

2121 _irteqration Defautt Amounts | Named Groups | Timed Groups | Pattern Match | Suttabilty | Limits | hoiss ar

Awerage By |MNone 'I Update RT iz
- ——
Replace
FReplace Stds
Average
Averade Stds

RT window (2]  [5.00 CCalRefl

I Include Intemal Std Amounts in % Amount Calcul

Sample Yalue Type IAmnunt El

Update RT: Whether retention time will be
updated in the calibration curve.
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Retention Time Window

The time window that a peak is still identified as that component.

Retention Time Window can be set 3 ways: L Globalin % of

RT (default is
5%)

PRI i s mrsacss
A i o | N | S VY | o [S0 wsgrton [ | et syl |
. Aversge By [Nane - Upda
2. Adjust naro{ P 040 b
] & RT Wwindow (%) [10.00 CCaReit
0080
Component E [V Include Intemal Std Amaunts in % Amol
start/end times to | Sample Valie Type [Bmourt
0.040:
Retertion Time |RT WWindow
change RT . 65| ame ([0 et | pesk etoh
M 1 | Peaki 0512 0.051 | Closest
Window Dm0 :
Peak? 0872 0.087 | Closest
o 3 |Peak3 1.300 0430 | Closest
j oooo AL | 4 | Peaics 2005 0.200 [ Closest
= - [l Cgl ] ] . L —— 5 [ peaks 3285 | A 0329 [Closest
1.80 2.00 220 2.40 280 280 3.00 320 340 /,
21522 Minutes, 0.00111 AU Minutes: 7
K| Ll
——— 3. Manually enter
in RT window
2 0572| 318446 | 3035 |ss148 Changes
3 1300 232014 2255 |58642
4 2005 | 249108 2421 49277 1 ! 1 !

Peak Match

Identification of peaks when multiple peaks are within the same
Component retention Time Window

104 o : drviniskrals 1014
I e o T O T o I | 1 5 = ey ey prese e e ey

- — e o
i ,I' \ T s ] [500 CCaell = "
2003 [ \'. ¥ Inchude bedernal 3 Amoui i % Amourd Caleiation Greatest Ard

\ Sampls Vahse Type [Armcurs - Least Area
! !
s oot Toea [ Greatest Height
| \ T e e e I I I treiht
amz { 1 1488 |  O0 [Chosert ]| moes | Ameaed  [Lrew ned First
[ |\ S ——— e I
o II( \ il
i \ Third —
sams / \ Fourth
y I". H Fifth i
L W g Closest Megative |
N B Last ~
o000, \\ |
00000 e -
= ] || |
150 15 160 165 170 176 10 105 190
[
2 al i
| ] e e e ) el
an IR | Ferd
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| External Standard Calculation |

External Standard

Conc. (Xi )std
Response (Xa )std

RF(Xi) =

Unknown Concentration

(X,)=RF,, x Response (X,)

X value (AXxis)

Amount - ( Actual Amount in a vial)
Concentration — (Injection Volume * Amount in the Vial)

& Soft Diink C in Level 1 as Level 1/Levell - Review - [Solt Diink PM - Processing
File Edit Miew Flot Pocess Mavigate Options Wwindow Help

] O P e il o S A
[ <[] intearstion [ | Defautt &mourts | hemed Groups | Timed Groups | Suitaiit
dveiageBy [None =] Update AT [Never =]
RT Window (%] |5DD— CCalRefl l—

¥ Include Intemal Std Amounts in % Amourt Calculation

Sample Yalue Type [Amaunt -

B wMame |Retention Tme |RTwincow | PeakMatch | v walue | X value Fit

1 | carteine 2474 0124 | Closest area | Amount Li

2 | Aspartame 4888 0.244 | Closest Area | Amount Linear

3 | Benzoate 8145 0.407 | Closest area | Amount Linear

4 | Sorbate 10297 0.515 | Closest area [amount v Linear
oncentration




Y Axis value - Response

Peak Area
Peak Height
Any Peak Related Calculation (custom field)

Average By INona - Update RT | Mever -
RT Windaw (%) [12.00 CCalFef! I =

V¥ Include Internal Std Amounts in % Amount Caleulation

Sample Value Type |&mount vI

U it | R W (RUNSREES | pmrs ||| i Fit Weighting
(min) (min)
1| void 1.232 0.145 | Greatest Area Area wl| Amaunt Linear Plone
201 2065 0248 | Greatest Area = || | Mone
Area
3|2 2998 0360 | Greatest Area Height Mone
413 $.007 0601 | Greatest Area % Height Mone

Active_Amount_Total_smount
Amount_Amournt
Area_srea_Tolal_Area
Per_Cent_Active_amaurt
Per_Cent_Lakel_Claim
Response_Factor -

Fit Type

Select the calibration curve Fit Type - regulated Industries
recommend only Linear or Linear through Zero

1> rtegration [ |Defaurt Amounts | Named Groups | Timed Groups | Sutabiity | Limts | Moiss Fit Type
Bverage By [None - Update AT |Never - Linear 2
AT window (] |5.00 CCalRefl hd Linear through 0 1
[V Inchide Interal Std Amounts in % Amount Calculation Respons_e Factor 1
5 Inverse Linear 2
ample Yalue Type |Amount v
Log-Log Linear 2
6 e (TR RN paiacn (vvane| xveve | f | vesnd Point To Point 2
1| acetone 1249|0062 |closest area |anmort Jlnew x|iene | Cubic spline 4
2 | Acetophenone 2132 0107 [ Closest Area [ Amount Fourth - Quadratic 3
3 | propiophencne 3110|0156 |Closest P T Quadratic Thru 0 2
4 | Butyrophenone 4.781 0.239 [ Closest Area [ Amount Quadratic: thru Zera N
Cutic thru Zero Cubic 4
Fourth thru Zero A
Fifth thru Zera CUbIC Thru 0 3
Log-Log Linear FOUrth 5
ResperseFectr | Fourth Thru O 4
Fifth 6
Fifth Thru O 5

# required # Recomm

DN ROAODAODNWW=DNW
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Weighting Factor

Weighting places more emphasis on the calibration curve points that
have the (smallest deviation - weight).

None No Weighting

X-X"2, logx,In X : fit to the points at the high end of the curve (X value).

1/x and1/x"2:

1/y and 1/y"2:

fit to the points at the low end of the curve (X value

fit to the points at the low end of the curve (Y value).

N

P | integration

| Detautt amourts | Mamed Groups | Timed Groups | Suttebity | Limits | Moise arf

Average By [Mone 'I
AT Window (%) |5.00

Sample Value Type [Amount ~

Update AT [Hever =]
CCalRefl 'I

[+ Include Intemnal Std Amaunts in % Amount Calculation

Retention Time |RT wWindow

& Marme (min) (min) Peak Match Y Walue M Walue Fit Weighting
1 | Acetone 1.249 0.062 | Clogest Area Armount Linear Mone
2 | acetophenone 2132 0107 | Closest Aresn Armount Linear
X
3 | Propiophenone 3110 01596 | Closest Aresn Armount Linear 10
4 | Butyrophenane 4731 0.239 | Closest Aresn Amount Linear R
IR
Lnx
Log %
o
10T
- -
[ £
S
: g
=
5 8
£
§
L T
20 I T e (S Ry
410 — 4 | amabarbital 2237 0112 [Barbital |~ || i
[Eviebernea
O 1 1 1 1

50

100 150 200
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Internal Standard

hlame Retervthn LI ‘Mf‘m"" Intermal Stel | P
(min) (min)
Barbital 1.037 0nsz Clof
StOCk Sta nda rdS Phenabarbial 1664 0083 |Barbtal | cio
Butabarbital 1858 0.088 | Barbital Clol
@ q Amabarbital 2237 0112 | Barbital j Clo|
W& Secobarhital 3976 0199
i)
=l Fhenabarhital
ool Butabarbital
5 ecobarbital
2

Stock Internal
Standard

Working Standards

AAAA G

Increasing Solute Concentration —_—
Constant Internal Standard Concentration -

Internal Standards

( . Internal Standard
§

i

S __Response (1.s.)std x Conc.(X.) std

L LS. LS. Response (Xi) std

. A L L
0 Unknown
20 - (X,)=RF, x Response (X,)
' Response (1.S.)

10

50 100 150 200
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Retention Time Reference

B Name: Retention Time RT Reference
(min)
Barbital 1037
2 [ amanarnitsl 2237 | Barbital
Butabarhitsl 1.959 [Barkital B
4 | Phenoparsital 1664
5 | seconarsial 3,075 [miie
Phenobartital
|zecabarbisl

RT Reference: Adjust the component’s retention time for the calibration curve based upon the
selected RT Reference component retention time (changes each sample)

The adjusted retention time becomes the time for the component in the chromatogram (the retention
times documented in the processing method are unchanged).

*Use this for shifting chromatography

*A RT Reference peak also automates two additional calculations - RT Ratio and RRT

Default Peak

ik Mo iy M32_4_0_hbvimied_LE 28 Sipsteim/ Adsisistrater - fievs

& Name Retertion Time Detault Pk Detautt Pk Start | Default Pk End ffee Bl vew Procers Wawgee Cpbors Wi Help ==
i) &) wlel7 5] FlEIzIE) sbel |12l
1 | Bartitz1 17|
Mot [ Barbasls Dt Tiwa | B/A7Z001 15515 AM
2 | Phenoharbital 1g84( T ol F) et e
3 | Butabarbital 1esa| T Comporan [ -| T iy [ 798
i i i = 1 B0a+00 % 2 10005
Equason
I 5 | secobarbital agte| M
Aoz [ DGana R [ oeEE Standesd Ene TIieEeed
mgg [ 1A EGee Rep[ THAEEET Waightng [ Teees i
I

J!n“ Hfﬂ_’_/_/.(—,/“
LI

0S8 0006 000 OIS 0G0 06 00N 00 000 G045 0080
IR At (T Arva Fatss Amaart

2 ] K]
E g T T Y A— e 4

Uses the calibration curve of the listed component to calculate
the amount of unknowns that are detected between the Start
and End time listed.
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Curve Reference

Use designated component’s calibration curve to
quantitate (calculate amounts) for all other known
components

Uk Barbd In M32_40_dvanced AL ae Sysiem/Aadeinistrater - Rev " 5
Retertion Time |RT Yindow 2 P " Conors wirdies HeD =l=f=]
&5 Mame o " Curve Reference |Relative Responge | 17 5 M Fe s tigee
(fin) (mir) & wil o7 5| AEFE Sk T 1@
1 | Barbital 1.037 0,052 [ Baibasis Bose/ T | AN 1SRG A *
2 | Phenobarbital 1.6654 0.0683 | Barkital 1.000000 Sysem [ 96,2630 Chansal [ Timad Whie O}
3 | Butabarbital 1.859 0.095 | Barbital 05000y | Coreee [ —— RS |
e = 1 80a+000 x - 2 3a-005
4 | amabarbital 2237 0.112 [Barkital j 0.500000 <
5 | seconarbital 3976 n1@a 0.750000 R? 0995943 R I 0539574 Standesd Emor 2136055004
Reg [ 13T RS Rso [ TERTEMET Waighteg [ o o
Phenobarbital ) o -
Blutabarhital i —
artital i "
£Co Sl mpe—a—
T T T TR T TR T L R L TR L T LT
HOXHRY Amcure_0 001 Ares ot Amcart
2 = |
] O O o — P | 2

Relative Resolution Reference

Relative Resolution Reference only appears when System Suitability
option is enabled.

Specifies the Reference peak used to calculate Relative Resolution
equation for System Suitability testing to measure resolution between
named peaks in the Components table and the specified reference peak.

Retention Time |RT Window

&3 Name tmin) (miny | 7! Resol Reference

1 | Barbital 1.037 0052

2 | Phenabarbital 1664 0.083 | Barbital

3 | Butabarhital 1959 0.098 || Barbital =

4 | Amabarbital 2237 01412

5 | Secokarkital 3976 0193 Prhenobarbital
Amabarkital
|Secobarbital

Used for calculation Relative Resolution — as part of
system suitability
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Named Groups

1. Enter in a Name for the
Group peak

2. Highlight the Peaks and

drag them to the named

group tree

Select the retention ID

4. Select how the amounts are
calculated: Sum or User
Entered (User Entered =
Run samples)

w

*  The Group peak will be
displayed in the Component
Table as a group
component

Ieyaton | Conponers | Defaut Amouts L ines Groums | iy | it | e D |
Named Giops e Repoted T | Sourzeof K Vaue
=4 [ ot st e E
i o
st Pl un ks
- Phenaherbital
Lengest e
Singlz P2k Companerts et it
Baraial
Phenabarbita.
Butabarbitsl
Amaberbital
Secoharbiel
Intecration Defauk Amounts | Named Grougs | Timed Groups | Suitabilty | Limits
Average By |None iz Update BT |MNewver =]
RT window (%) |[5.00 CCalRetfl E
¥ Include Internal Std Amounts in % Amount Calculation
Sample Value Type  |Amount -
Retention Time
Name
(min)
Barbital 1.037
Phencharkital 1684
Butabarbital 1959
Amabarbital 2237
Secobarbital 3.978

Barbitall

Timed Groups

i Barbitals in M32_4_0_Advanced_LC as System/Administrator - Review - [Barbitals in M32_4_0_advanced_LC as System/Administrator - Review - [Main Window] - LC Pr] [H[E

EEH

Zy Fle Edt wiew Plot Process Navigste Options Window Help

e e o e e A
H =

A2 _intearation | Componerts | Default Amourts | Mamed Groups
Start

&) Name (min)

Suitshility | Limits | Noise and Drit |
Stop.
(i)

Saurce of X Value Exclude Known Peaks

1 | mpurities 0.000

~

10,000 |ERTET

Multiple Components can be grouped according to specific
times as a single component. Millennium32? sums the areas
and heights of the peaks within the specific time period.

Option: Exclude known peaks — for example, impurity profiles
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System Suitability

1. Enabled Option

=8 Barbitals in M32_4_0_advanced_LC as System/Administrator - Review - [Main Window] - LC Processi..

2. Must enter Void

Volume time ¥ Calculate Suitability Results for Unknown Peaks

System and Separation Efficiency

“oid Yolume Time (mir 0600

" US Pharmacopoeia " Japanese Pharmacopoeia
" European Pharmacopoeia o« Al

Tangent Percent I61

Baseline MNoise and Drift Measurements

%% Run Time OwverWhich to Average 10.0

Maximurm Allowakle MNoise I Maximurn Allowakle Drift I
Baseline Start Time (min)  [5.00 Baseline End Time (min) I'I 0.00

Baseline Noise — Baseline and Start must be > 30 seconds each side

Intearation | Componerts | Defgult Amourts | Mamed Groups | Timed Groups | Limits | Moise and Dritt ]
%

System Suitability Limits

Set Target and when to calculate limits - limits will be flagged
in the Peaks Table

& Test_Custom in M32_40_]

MEIE
[ File Edit View Plob Process Navigate Of _ |2 A
& wlo 7 5le] AnEFE] =]

=l
[4]2] irtecration | components | Defaut amourts | Named Groups | Timed Groups | Sutabity Moise and Drift |
I¥ FlagValues Dutside Limits
Suttabilty Components
@] Name Calculate Sut Resutts Flag Outside Limits
1 7 =
2 | PropylPhenone v v
3 | seetoPhenone = I
4 | ButylPhenone ird I
Suitabilty Limits

] Fielol Name [Target [Ervor % [Lower Errar Limit (LCL) [Upper Error Limt (UCL) [Warning % [ Lower Warning Limit | Upper Warning Lint [ Check Limts | lanore Blank Valuss
1 | Retertion Time [zost [ aon] 1969 | 2133 | 200 | 200 2092 | During Quartitation | ~
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System Suitability Limits

Set Target and when to calculate limits - limits will be flagged
in the Peaks Table

i Test_Luston in MI2_10_Training as System/ Administrator - Revie =10 x]
] Fie Edk View Pl Process Nedgote Optiors Window Hel =18 x|
& wi #w) 5s| mich|=|=Im| S|
[ ==l
i) wllaldtf| WF® =1 wiEw | wE e
d 0.0404
Flagged Peak result o
OutSide Of | R o020
Retention Time e s
System Suitability s — : :
. . 50 250 oo 350
AXNT Meates, 001233 AU Mirudes
Limit . e -

Applications of Detector Noise

Signal to Peak to Peak Noise

Example: Uses the detector noise section and custom fields
to calculate ZQ detector noise specification

Height/Average Peak to Peak Noise
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