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" Processing Workflow
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= Exercise 1

" Break

= System Suitability & Noise and Drift Calculations
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THE SCIENCE OF WHAT'S POSSIBLE."
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Creating a Processing Method .

= Optimizing Integration

= Component table

= System Suitability Calculations

= Noise & Drift Calculations
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-
I n te g rat I O n THE SCIENCE OF WHAT'S POSSIBLE.

= Integration requires three operations:
1. Find the peak (peak detection)
2. Find the baseline of the peak
3. Compute the peak’s area and height

= The first two are the challenge

= Empower has two different algorithms to perform
Integration
— Traditional
— Apex Track

©2012 Waters Corporation 7



Traditional Integration
4 Gloebal Parameters

* ° Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Traditional Integration

= Peak Width and Threshold work together to
detect the peaks from the baseline.

4 Global Parameters

Peak Width
Threshold
Minimum Area
Minimum Height



Traditional Integration =" - W
Peak Width Determination 18 __Vvaters

Peak Width

® Peak width is measured at the baseline of the
narrowest peak of interest and is used to
determine a bunching factor.
60 1
= Bunching Factor= Peak Width x Sampling Rate —4
15

Baw Data
. Tt
1 » L T ||
FWI_'AEEE::EEEIHE ' 4 Bunched Data
Into One 7 ’
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Trraditional Integration
Dete rm i n i n g peak Sta rt 1.7 | THE SCIENCE OF WHAT'S POSSIBLE.

Threshold

= Specifies the liftoff and touchdown
values (minimum rate of change of
the detector signal) for peak

detection.
= Empower averages the signal slope
across 3 data bunch intervals and Possible
compares to the liftoff threshold Peak Start
= When the average slope of the \81 Z
signal between the 3 bunches is = o——o
the liftoff threshold value, point B1 "t
Is flagged as possible peak start ""’T
= Individual points in bunch B1 is Soom of th Slope 1 Th?]qrettiri:al %aseline
- . ope arine
then examined to determine peak Lifoff Threshold Li,“ir{fe%r;ign?”ga
start = data point with lowest Y-
value
- B3-B2 slopel+slope 2
slopel = B2-Bl  glgpe2=—22""% average slope =

L-1 L-G
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Traditional Integration Y . W
Determining peak apex | THESCIENEEDQAISS'FESSIBLE."

= Signal is monitored until
slope sign changes from
positive to negative

B12

= Bunch where the slope «— Peak Apex Point
. 7 W\
change occurs (B12 in 1o iA\\\Bw Nogative Siops
the figure) is analyzed. o B14
. . . Positive Slope o
= Data point which is o
farthest away from the o ©
. . . O B17
baseline is tentatively o
. @)
B5
assigned as peak apex o o,
= Final apex is determined l ° fheoretieiBaseine - 820
after integration and Bl ] o B24
Q O 0O @)

baseline assignment
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Traditional Integration
Determining peak end

= Slope of the signal is
compared to the touchdown
threshold

= When 2 consecutive slopes
are < threshold, last point in
the last bunch is flagged as
possible peak end

= Individual points in this
bunch and the next bunch
to determine actual peak
end = data point with lowest
Y-value

©2012 Waters Corporation
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Slope of
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Tradltlonal Integratlon

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Minimum Height or Minimum Area

= Defines minimum peak area (mV*sec) or minimum peak
height (uV) that Empower will report

= Used to reject unwanted peaks once integration has been
optimized

= Empower use 95% of the peak’s area/ height so that it can
report peaks that approach the selected peak’s size

©2012 Waters Corporation 13



Traditional Integration
Timed Events Paramete rS 1.7 | THE SCIENCE OF WHAT'S POSSIBLE.

Timed Events

" a time-based action to adjust peak detection and/or
iIntegration in specified sections of a chromatogram

= There are 20 integration events that can be used to fine-tune
Integration across selected regions of a chromatogram

= You might need to apply one or more timed events when the
default peak detection and integration parameters do not
adequately detect and integrate all peaks in the
chromatogram.
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Traditional Integration Y
Ti m e d Eve n tS 1 | THE SCIENCE OF WHAT'S POSSIBLE."

= 11 — Inhibit Integration = TS — Tangential Skim

= SPW — Set Peak Width = ANP — Allow Negative Peaks

= SLO — Set Liftoff " FDL — Force Drop Line

= STD — Set Touchdown = FBT — Force Baseline by Time

" SMA — Set Minimum Area = FBP — Force Baseline by Peak

= SMH — Set Minimum Height = FHP — Forward Horizontal by Peak
" SMXA — Set Maximum Area = FHT — Forward Horizontal by Time
= SMxH — Set Maximum Height = RHP — Reverse Horizontal by Peak
= VV — Valley to Valley = RHT — Reverse Horizontal by Time

= ES — Exponential Skim = FP — Force Peak

©2012 Waters Corporation 15



Apexirack Integration

THE SCIENCE OF WHAT'S POSSIBLE."

A New Approach to the Integration of Chromatographic Peaks
= Easier than traditional integration

= Better than traditional integration

= Based on measuring the curvature (the rate of change of
slope) of the chromatogram (29 derivative)

= Traditional integration detects peaks by initially looking for a
peak start

= ApexTrack integration detects peaks by initially looking for the
peak apex

©2012 Waters Corporation 16



Apexirack Integration s qu’rers

Easier:

= Automatically determines appropriate integration parameter
settings
— Auto Peak Width
— Auto Threshold

= Usually integrates well at first pass using default and
automatic parameters

Better:

" Integrates negative peaks effectively

= Integrates small peaks in noisy or drifting baseline effectively
= Peak shoulders are easily detected

= Gaussian skimming available

©2012 Waters Corporation 17



Basis ol ApexIrack: . W
C u rvatu re Th reS h O I d 3 | THE SCIENCE DQAIE!ESSIBLE?‘

= Detects the peak apex when the curvature is above
the threshold

= Effective:
— Detects shoulders
— Baseline slope does not affect detection of peaks

— Peak detection and baseline determination are decoupled

o Baseline placement can be modified without affecting the number
of peaks detected and vise versa

©2012 Waters Corporation 18



Second Derivative Measures Curvﬁ

Gaussian peak

~Second derivative

v
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Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Curvature
1. Apex High (-)
2. Inflection | Zero
points
3. High (+)
Liftoff/TD
4. Baseline |Zero

19
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____

Ap eX T raC k I n te g rat i O n j N THE SCIENCE OF WHAT'S POSSIBLE."

Apex detection parameters

= Start (min) (Start Detection/Integration Time)
=  End (min) (End Detection/Integration Time)

=  Peak Width (sec) (Peak Width @ 5% Height)—AUTO
o Recommended range= 0.5 to 2 times Auto PW value

= Detection Threshold (Peak Detection Threshold)—AUTO
Baseline determination parameters

= Liftoff %0
— Baseline start threshold %. Default:0

®  Touchdown %o
— Baseline end threshold %. Default:0.5

Peak acceptance criteria
=  Minimum Area (works in the same way as in traditional int.)
=  Minimum Height (works in the same way as in traditional int.)

©2012 Waters Corporation 20



Apexilrack Peak Detection

THE SCIENCE OF WHAT'S POSSIBLE."

= Peak detection is controlled by the Peak Width and Threshold
parameters

= Peak Width: measured in seconds, Auto Peak width sets it to
5% height of the largest peak in the second derivative
(determined by using the inflection point width and
calculating the gaussian peak width); used as a filter similar
to traditional integration.

" Threshold: measured in units of height, Auto Threshold sets

it to the peak to peak noise; used as a threshold for peak
detection in the 2" derivative

©2012 Waters Corporation 21



P e a- kW I d t h THE SCIENCE OF WHAT'S POSSIBLE."

2nd derivative plot

AutoWidth

N
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T h reS h O I d THE SCIENCE OF WHAT'S POSSIBLE."

2nd derivative plot

AutoThreshold

AutoWidth

| \\\ D — } Peak to peak

noise
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ApeX detection

THE SCIENCE OF WHAT'S POSSIBLE."

2nd derivative plot

Apex Detection

!

Apex Detection

AutoThreshold  Considered as noise

AutoWidth

N

&
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Apex Track Integration

What happens?

1.
2.

3.

6.

Acquire the data
Obtain chromatogram’s
second derivative
Determine peak width
(AutoPeakWidth)
Determine threshold
(AutoThreshold)
Detect peaks

- Second Derivative
Identify inflection points

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

2nd derivative plot

Apex Detection

Apex Detection

Considered as noise

AN

AutoThreshold

hrel

AutoWidth
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Apex Track Integration

Fused Peaks
(Vvalley)

Baseline
Resolved Peak

THE SCIENCE OF WHAT'S POSSIBLE."

Fused Peaks
(Round)

Fused Peaks
(Shoulder)

001124
0.01104

0.0108+

Unprocessed
Chromatogram

0.01064
0.01044

0.01024

0.0

1 510759
1.0x107% ]

5 01008

Second 2

Derivative Plot 0.0

5008

01077

001124

10,033

0.01104
0.01084

0.0106+

Integrated 2
Chromatogram

0.0104+

0.01024

30046

0742

0.0100 iy iy

i Fi) Fiy i

T T
2400 2600
Minutes

T T T T T T T
1000 1200 1400 1600 1800 2000 2200
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Apex Track Integration

[
____

Baseline Determination

THE SCIENCE OF WHAT'S POSSIBLE."

What about Baseline determination?

=  ApexTrack uses percentage slope threshold.
o The slope threshold depends on peak height
o The baseline is the same for all peaks

Why?

= Baselines change when concentration changes and the location of
touchdown is most sensitive.

What happens?
= User specifies baseline threshold as a percentage of peak height.
= Algorithm computes a separate slope threshold for each peak

= Slope threshold is then proportional to peak height
o Big peaks have big threshold
o Small peaks have small threshold

©2012 Waters Corporation 27
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____

B ase I i n e D ete r m i n ati O n : N THE SCIENCE OF WHAT'S POSSIBLE."

1.

Initially draws baseline between the inflection points

Determines slope differences (Am)using tangents to the
inflection points

N

Peak,,; = Am, X Liftoff%/100
Peaky,, = Am,x Tuchdown%/100

Am,

3. Determines slope thresholds using Baseline % Thresholds
from processing method and slope differences.

Baseline % Thresholds scale inflection point slope
differences to determine liftoff and touchdown points.

©2012 Waters Corporation 28



Baseline Determination

THE SCIENCE OF WHAT'S POSSIBLE."

4. Baselines start at the “inflection point” baseline

5. Baselines are expanded until the slope threshold criteria are
met

6. A Baseline % Threshold of 100 % yields baseline at inflection
points

7. A Baseline % Threshold of O % yields baseline that is tangent
to baseline noise

©2012 Waters Corporation 29



Concentration Change:

T rad i ti O n al Ap p ro aC h | . THE SCIENCE OF WHAT'S POSSIBLE."

= Height ratios of 1: 1/10
- 1/100

= Times of liftoff and
touchdown change

= Biggest peak:
Touchdown far down in
tail

©2012 Waters Corporation 30



Concentration Change: - il
Zoom I n | : THE SCIENCE OF WHAT'S POSSIBLE."

= Focus on 1/10 peak

= Middle peak:
Touchdown is well
positioned

©2012 Waters Corporation 31



Concentration Change: . ]
Zoom In Again | . THE SCIENCE OF WHAT'S POSSIBLE."

= Focus on 1/100 peak

= Smallest peak:
Touchdown is high up
the tail

= Relative area of
smallest peak is
reduced!

©2012 Waters Corporation 32



Concentration Change:

A p e XT r aC k | THE SCIENCE OF WHAT'S POSSIBLE."

= Height ratios of 1: 1/10
2 1/100

= Liftoff is the same for
each peak.

®= Touchdown is the same
for each peak

= Biggest peak:
Touchdown is well
positioned

©2012 Waters Corporation 33



Concentration Change: -
Zoom I n | : THE SCIENCE OF WHAT'S POSSIBLE."

= Focus on 1/10 peak

= Middle peak: Touchdown
Is well positioned

©2012 Waters Corporation 34



Concentration Change: . ]
Zoom In Again | . THE SCIENCE OF WHAT'S POSSIBLE."

= Focus on 1/100 peak

= Smallest peak:
Touchdown is well
positioned

= Note different slope
thresholds

©2012 Waters Corporation 35



Changing 2o louchdown

= Focus on Big peak

= A small change in the
%Touchdown will have a
big impact on the slope
for the big peak because
It iIs a percentage of the —__
peak height ~~

= This will have very little
effect on the middle peak
and NO effect on the

THE SCIENCE OF WHAT'S POSSIBLE."

small peak

©2012 Waters Corporation
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Apex lrack Integration
Timed Events | | THE SCIENCE OF WHAT'S POSSIBLE."

SMA - Set Minimum Area
SMH - Set Minimum Height
SMxH - Set Maximum Height
SMXxA - Set Maximum Area

= |l - Inhibit Integration VV - Valley-to-Valley

= MP - Merge Peaks (for GPC only) ® SPW - Set Peak Width
m S|L9% - Set Liftoff % SDT - Set Detection Threshold

® ST9% - Set Touchdown %o

= ANP - Allow Negative Peaks
= DS - Detect Shoulders
® GS - Gaussian Skim

= TS - Tangential Skim

©2012 Waters Corporation 37



Integration events e
Com pariso i - ar=w | THE SCIENCE OF WHAT'S POSSIBLE."

Traditional Integration Event ApexTrack Integration Event
Inhibit Integration Inhibit Integration

Allow Negative Peaks Allow Negative Peaks

Set Liftoff Set Liftoff %

Set Touchdown Set Touchdown %

Set Peak Width (sec) Set Peak Width (sec)

Set Threshold Set Detection Threshold
Set Minimum Area Set Minimum Area

Set Minimum Height Set Minimum Height

Set Maximum Width (sec) Set Maximum Width (sec)
Set Maximum Height Set Maximum Height
Valley to Valley Valley to Valley
Exponential Skim

Force Drop Line

Force Baseline by Peak

Force Baseline by Time
Force Peak
Forward Horizontal by Peak

Forward Horizontal by Time

Reverse Horizontal by Peak

Reverse Horizontal by Time

Tangential Skim Tangential Skim
Merge Peaks (GPC option only)
Detect Shoulders

Gaussian Skim
©2012 Waters Corporation 38




oW |
-
CO n C I u S I O n S | THE SCIENCE OF WHAT'S POSSIBLE."

Advantages over other Integration Packages

1.

Automatic parameter determination, for rapid method
development

Default parameters superior to those of Traditional

Curvature detection, for reproducible detection of difficult
peaks and shoulders

Internally adjusted slope threshold, for accurate baseline
determination, does not affect peak detection

Gaussian Skimming

©2012 Waters Corporation 39



P ro CeSS i n g M et h O d Nl | THE SCIENCE OF WHAT'S POSSIBLE."

Apex Detechion

Start [rnin) End [min]

Feak \wWidth [zec) Detection Threshold

éléllntegraﬁon |Smnnthingfﬂﬁset |Cnmpnnent5|Default.#.mnunts |Named G

Integration Algorithm I.-“-‘-.pe:-:Tra::k j

Apex Detection

Start [min] End [min]

il
|

Peak “Width [zec] Detection Threzhold

Peak Intearation

Liftaff % 0,000 Touchdown % 0.500

kinimum Area

|’
|

tirirnum Height

/ —_—

Feak Integration

Liftaff % 0,000 Touchdown % 0,500
L3

\ tirirnuim Heig

b irirmurm Area
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Developing an ApexTrack method . B = o= Wnuis Fosssie?

Peak width & Detection Limit the Apex Detection
Threshold is automatically  time zone (1.8 — 5.0 min)
Determined (14.69 & 4.5) \

E]|§| ;I;Imtegraﬁon |Smnnthingkfrset|Cnmpnnents| Default Amounts |Narned Group

Main Window

th ] | | | L)) LA
I LI EI pex Detection
Start [min] |1 800 End [min] IE,I:II:IEI |

|1 4 59 |4f5|:||:| Integration Kgarithm I.-’-‘-.pe:-:Tran:k LI

2l o001 Peak Width [sec) | Detection Threshald

0,0012

FPeak |ntegration
0,00104 .
Liftaff % IU,UDD Touchdawn 2 IU,EDD
0,00084
M inimum Area Il:I Firirmumn Height Il:I
0,00064
z

0,0004-

0,00024

Default settings
—I -0,00024
LI T T T 7 T T T T

2,00 2,50 3,00 3,50 400 450
Minutes

41
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Developing an ApexTrack method | THE SCIENCE OF WHAT'S POSSIBLET

Main Window

gl e 2] walis ]| BT e L =
| ;' | | M}_l ;I;Imtegraﬁon Smoothing/Offset | Components | Default Amounts [Named
_I Integration Algorithr I.-“-‘-.pe:-:T rack, LI
0,0014+ Apex Detection
0,0012 Stark [rin) |1 800 End [rrir] IEJJDD
0,0010+ Feak “Width [zec] I Detection Threshold I
00002 Peak. Inteqration
2 10,0008 Liftoff 2 IEI,EIEIEI Touchdown % Ill1 oo |
0.00024 Minirnur Area I':I Minﬁn Height I':I

00002

0,0000- /

[ [— L ower the Touchdown%o
LI I I2.IIZIIII. o IE.IE-IIII o I3.IIIIIIII - I3.IE-III. o I4.IIIIIIII o I4.IE-IIII I to O'l

Minutes

42
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Developing an ApexTrack method | THE SCIENCE OF WHAT'S POSSIBLET

Main Window

P P PN I 2= | o500

| ;l EE' 4| » | integration | Smoothing/Ofiset | Components | Default Amounts |Named Grou

Integration Algorithm I.ﬂ.pEHTrack ;I
F
_I 0,001 Apex Detection

0,00124 Start [min] |1 500 End [mir] |5JJDD
0,00104 Peal ‘width [zec) I Detection Threzhaold I

0,0008+

3522

Peak [nteagration

5 0,00054 Liftaff % IELDDEI Touchdown % I'lm 0
0,0004 & 2 I I
00044 z o) Minimum Area a Mirighurn Height 0

o ]
g8 3
o /\t N /
(| b
0,0000 Fiy
T T

s j‘r—
U Lower the Touchdown%o

203

1 t00.01

43
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Developing an ApexITrack method

Main Window
pial (e 2| i8] ECIEE]
ﬁ“ [14.69 %“ 4,500 i“n @" 32

ﬂ 0,0014

0,0012

0,00104

0,00084

Setting min.
Area

0,00054

0,00044

0,00024

0,00004

—I -0,0002+
=l

Minutez

44
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Developing an ApexITrack method

Main Window

] e 2| w88 || ECINES
| W | 4,500 LA fo S Adding
// - .
- Gaussian skim
000054 /
/event
00004+
000034
2 0.0002-
0,00014
0,0000-
_
j -0, 00014
Ell:ll:l EIEI:I 3.|I:II:I 3.IE-|:I 4.|I:I|:I 4.IE-|:I
45
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Developing an ApexITrack

Main Window =
] 5[ 2| i [ ECIEE]
Jhidd] ffegs L4 4500 A IEn

[

000045

Adding
_~Detect shoulders
event

0000404

0,00035

000030

000025

0000204

0,000154

0000104

0000054

0, 00000

H R

2,00 250 3,00 3,50 4 00 4 50
Kinutes 46
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Q ve St 10NS B THE SCIENCE OF WHAT'S POSSIBLE
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Exe rC I S e 1 . THE SCIENCE OF WHAT'S POSSIBLE."

= Optimize existing processing method
— Optimize integration

— Adjust retention times

©2012 Waters Corporation 48



" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

System Suitability Calculations
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SySte m S u itab i I ity Tab s THE SCIENCE OF WHAT'S POSSIBLE."

[v Calculate Suitability Results
7 Calculate Suitability Fesults for Unknown Peaks

Systern and Separation Eficiancy
Woid Yolume Time [min] |0.230

" U5 Pharmacoposia " European Pharmacoposia
" Japanese Phamacoposia (¢ Al

Tangent Percent for USP Resolution |20

Tangert Percent far USP Plate Count |61

[v Calculate USP, EP, and JP 2/n

[v se noise centered on peak region in blank injsction

New in Empowe r3 —_— Half Height Multiplier for USP 2/n Moize Fegion |2 _Ij q&l
Half Height Multiplier far EP &/n Moise Region |20 _|:‘ . L
o =l ] . .
Bazeline Molze

Half Height Multiplier for JP s/n Moise Region |20

g

V.

Muoize Walue for &/n Feak ta Peak Maise j | Fleal{- to Fleal":- HDiEE
Average Peak to Peak Moize

Baseline Maise and Dinift M easurements

M awirmurn Allowable Noise I b awirmurn Allowable Drift D etector |"-,| DiEE
% Bun Time Over Which to Average |5J:| , .":"."."ETEEIE! D etechar H DiEE

Baszeling Moize Minimum ISEI Seconds 'l
Baszeline Start Time [mit] I Baseline End Time [min) I

50
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Use Noise Centered on Peak Reglo

I n B I an k I nJ e Ctl O n THE SCIENCE OF WHAT'S POSSIBLE."

0.0008
0.0006

0.0004- Half height multiplier
0.0002- for EP s/n region = 20

n_nnun-wwv‘\
WH% mbrtrtee],
-0.0002; 1 A W%m
N

Blank Injection

-
T

-0.0004+
-0.0006-

0.0704
0.0604
0.0504
0.0404
0.0304
0.0204
0.0104 k

Tl Ly |
= | i

Al

| [ T—=——=—="0417
;—D.EM

0.898
E}

0.000 i LN O i) . .
0.00 []1[] EIEEI [13[] []-'l[] EIE[] EIEU DTU DBU DE}U 1.00 110 1.
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Choosing the Blank Injection

i Marmal Level Linearity050406 in MWW _Defaults as Systemfadministrator - Alter Sample Set I-

File Edit ‘iew Help

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

iy
==

|| lFE| %

|ﬁ| &pply Table Preferences I.-'-‘-.IterSampIE

=

||. Plateftel

SampleMame

Sample Type

Function

Method Zet
Feport Method

Condition Column AccTag Wal
2 Condition Column AcciaTag Val
3 (141 1.0 v  |Blank Lnknown Inject Samples AcctaTag Wal
4 1182 1.0 I =td 100% Standard 100% Inject Standards AccTag Val
3 [1.84 1.0 ™ [10% Mominal Tpmal p Lnknown 10%: Inject Samples AccaTag Val
B [1:B5 1.0 [~ [10% MNominal Tpmal p2 LInknown 10% Inject Samples AcciaTag val
T |1:BE 1.0 ™ | 10% Nominal Tpmol p3 Unknowwn 10% Inject Samples AcciaTag Val
d [1:B,7 1.0 [~ | 100% Mominal 10pmal Unknown 100% Inject Samples AcciaTag Val

©2012 Waters Corporation
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al Ld Integration | Smoothing/Offs et |Components| Peak Ratios (MS lon Ratios)| Default Amounts |Named GroupslTimed Groups| Suitability | Limits |N0ise and Driﬂ|

¥ Flag Yalues Dutside Limits

Suitabilty Components
Name Calculate Suit Results Flag Outside Limits
Acetaminophen 2 v
2 r r
3 | Impurity 2 r r
4 | caffeing v v
5 | Acetanilide ~ v
& | Acetylsalicylic Acid 2 v
T | Impurity 3 r r
& | Phenacetin v v
9 |APrs - r
10 | Impurities r r
11 | Unknown Impurities r r
Suitability Limits
Field Name Target Error % Lower Error Limit (LCL}) Upper Error Limit (UCL} Warning % Lower Warning Limit Upper Warning Limit lgnore Blank Values Check Limitz

©2012 Waters Corporation

THE SCIENCE OF WHAT'S POSSIBLE."
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| ]»| integration | Smoothing/Ofiet | Components | Peak Ratios (MS lon

W Flagalues Outside Limits

Mame

a -]

w | |5 Ares
[ |Area .
% Area D [ | Height
| |Height Amount
Amount .
L Relative RT — Relative BT
|_|RT Ratio | |RT Ratio
Start Ti
— En:i:l T|r:1n;e Start Time
| |Baseline Start - —End Time
Bazeline Start b

_M_

Acetaminophen
2 | Impurity 1
N ~cetaminophen 3 | i 7
2 | Impurity 1 mpu Fl'l'}"
3 [impurity 2 4 | Caffeine
4 | Caffeine —
& | Acetanilide S | Acetanilide
6 | Acetylsalicylic Acid 6 | Acetylsalicylic Acid
T | Impurity 3 .
T
& |Phenacetin |ITI|]IJ Fl'l'}" 3
9 |aprs & | Phenacetin
10 | Impurities
g -
11 | Unknown Impurities APl's
10 | Impurities
11 | Unknown Impurities
 — Field Name Target Errt
/
/ 1 j
I Field Mame Target Error % Lowrer Error Limit (LCL)

©2012 Waters Corporation
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" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

File Edit View Tools Plot Process Mavigate IDptiuns Window Help

L} T .Irle . 3 ﬂ
||| & |x] wh| #(9] RLI[ELE  Showvens | A
Show Components
4"' Integration | Smnnthinngﬁset|Cnmpnnents|F’eakF ) itz |Mal
Fill From Result
¥ Flagalues Outside Limits
Set Peak Width
Set Threshold utabilty
Mame o Calcul
; Set Minimum frea
’ Set Minimum Height —
2 | Impurity 1
3 | Impurity 2 Method Set Options...
4 | Caffeine - T
t ——
5 | Acetanilide 2F = m—
6 | Acetylsalicylic Acid | Copy Selected Limits
T | Impurity 3 by
& | Phenacetin
9 |aPrs
10 | Impurities
11 | Unknown Impurities
Suital
Field Name Target Error % Lower Error Limit (LCL) Upper Error Limit (LCL}
1 | Retention Time 0,500 5 00 0,855 0,945

2
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" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Noise & Drift Calculations

©2012 Waters Corporation 56



I

Ny

Al
o

Empower Noise and' Drift Galculations

" There are 8 different calculations that can be performed:
= Detector Noise

= Peak-to-Peak Noise

= Detector Drift

= Average Detector Noise

= Average Peak-to-Peak Noise

= Average Drift

= Baseline Noise

= Baseline Drift
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File Edit View Tools Plot Process Mavigate Options Window Help

=2 e e I P P e o P 3 1 1 PO e 3 i e e S K (=T T R 2

Eﬂ Integration | Smaothin

Limits | Noise and Drift |

Moize and Dt Parameters

¥ Calculate Detectar Moize and Drift

Start Time: [min) |3.200

Stop Time: [min) |3.900

Segment YWidth: [zec) I'I i
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Visual Representation of the Least— fers

ﬁE’)IE h.J‘S POSSIBLE"
0.00005]
Value of data point
] predicted by the line
0.00004]
0.00003] L
5 ]
{ -
0.00002] T
] Value of data point
0.00001]
D-Dnuuu_ T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
4.00 4.10 420 430 4.40 4.50 4,80 470 4.80 4900 5.00
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= Detector drift is the slope of the least-squares line. Drift is
expressed in detector units per hour.
— For example, the drift calculation for a UV detector would be
expressed in absorbance units (AU) per hour. Average Drift is

calculated by dividing the data into segments (specified in the
processing method) and averaging the values for each

segments.
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Detector Noise e .

= The root mean square (RMS) noise of the data is calculated using
the least-squares line. The formula for Detector Noise is:

D Y-y’
n—2

= Where y; =the y value of the data point

Vpi =the y value of the data point predicted by the line
n =the number of datapoints

-1.2x10™]

1a0%  Residual

-1.6x10'5é

18x10°5] yi _ypi

-2.0x10'5—: ] \ M
2.2x10°5] VW

-2.4x10'5é W

3.49X10° AU

AU

-2.6x10™]
-2.8x10°>]

-3.0x107>]

-3.2x10™]

26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20
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2.43X10°AU

-1.2x10™

-1.4x10'5é 5
Lex105] 1.7X106 1.9X10

-1.8x10™>
2.0x10™>]

2.2x107]

AU

-2.4x107>]

2.6x107]
2.8x107>]

2. 7X106 3.4X106

‘ [ [ [ ‘ [ [ [ ‘ [ [ [ ‘ [ [ ‘ [ [ ‘ [ [ [ ‘ [ [ [ ‘ [ [ [ ‘ [ [ [ ‘ [ [ [ ‘ [ [ [ ‘ [
26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20
Minutes
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= Peak to Peak Noise is defined to be the algebraic difference of the
maximum and minimum residuals between each data point and
the least-square line. The “residual” is determined by subtracting
the y value of the data point predicted by the line from the y value
of the data point.

= The formula for Peak to Peak Noise is:
Peak to Peak Noise = Max residual — Min. residual
= \WWhere Residual = yi — ypi

oS 1.72X105 AU
1.6x10°5] 1.07X10>

:2-°X1°:::§ I i M

2.2x10_5£ w | W\ W 0

-6.57X10°

AU

-3.2x107>

B e e B e L B e B B L e ey e B B B BBy B Sy ey B
26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20
Minutes
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Average Peak to Peak Noise?

THE SCIENCE OF WHAT'S POSSIBLE."

1.15X10~AU

-1.2x107>

-1.4x10'5é
-1.6x10'5é
-1.8x10'5*f
-2.0x10'5*f

-2.2x107>

AU

-2.4x107>
-2.6x107>]
-2.8x107>

-3.0x107>]

-3.2x107>

0.7X10~

1.5X10-°

10-5

1.4X10-°

1.0X10°

‘ [ [
26.00

[ ‘ [ [
26.20
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26.40

[ ‘ [ [ [ ‘ [ [
26.60 26.80

[ ‘ [ [ [ ‘ [ [ [ ‘ [ [
27.00 27.20 27.40

Minutes

[ ‘ [ [ [ ‘ [ [
27.60 27.80

[ ‘ [ [
28.00

T | T T T
28.20

64



= Baseline Noise setup in System
Suitability
— Peak to Peak Calculation
— 30 second segments (not
adjustable)
— Set time range and percent of run
time.

©2012 Waters Corporation

ﬂﬂ Integration | Smoothing/Offs et |Cnmgnnenta| Feak Ratios (M3 lon Fe.atins}l

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

W Calculate Suitability Results
[ Calculate Suitability Results for Unknown Peaks

Systemn and Separation Efficiency

Woid Yalurne Time [rin) |0.230

U5 Pharmacoposia " European Pharmacopoeia
" Japanese Phamacoposia ™ Al

Tangent Percent for USP Resolution |30

Tangent Percent for ISP Plate Count |E1

W Calculate USP, EP, and JP 2/n

[ Use noize centered on peak: region in blank injection

Half Height Multiplier far 5P 2/n Moize Region _Ij

Half Height Multiplier for EF 2/n Moize Beagion _|:‘

Half Height Multiplier far JP 2/n Moize Region :ll
Moize YWalue for 2/n IF'eak to Peak Moize ;I

Bazeline Moise and Drift Meazurements

M aximurm Allowable Maoize I M asirurm Allowable Cirift I
% Bun Time Qwver “Which to Awerage |5J:'

Bazeline Moise Minimum |3EI Seconds ;I

B azeline Start Time [min] I B azeling End Time [min) I

65



" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Bazeline Moize and Dnft Measurements

i amimunm Sllowable Nose td @i Allowable Dirift

% Fun Time Over Which to Average |5-|:|

Bazeline Moize Minimum IHEI S econds ;I

Eazeline Start Time [min) 1.0 Eazeline End Time [min] I 9.0
Averaging Baseline Noise Example
Averaged region 1 to 1.5 min. Averaged region 0.5 to 9 min.

'y ]

I
1 min. \\1.5min_ 0.5 min. / 9 min.

Baseline start (BL start + avyg. time) (BL end - avg. time) Baseline end
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Viewing the Calculated Results

THE SCIENCE OF WHAT'S POSSIBLE."

Chromatogram Result

Detector Noize | Detector Drift  |Peak to Peak Moise | Average Detector Moise | Average Detector Drift | Average Peak to Peak Moise | Bazeline Drift |Bazeline Moize
(Plot Units} | (Plot Unitsdhour) (Plot Units) (Plot Units) (Plot Units/hour} (Plot Units} () (%)
0,007074 -0,887553 0,048385 0002777 -2 922807 0012021 -0,011 33,406

©2012 Waters Corporation
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Managing Manually Integrated Results
In a Result Set
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e Uses Sample Set Information (bracketing)
e Use Acquisition Method Set (recommended)

e Manual changes to integration

e Click Quantitate only

e DO NOT change standards or click Calibrate
e Save Result

« Will ensure that only latest results will be printed
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Review &

Process Manual integrate
Sample Set Result Set

Ny

Sample Set Result Set 1

— Channel 1046 — Result 2033
— Channel 1054 — Result 2039
— Channel 1073 — Result 2063 /

New Version of

©2012 Waters Corporation

Result Set 1

— Result 2033

— Result 2039

— Result 2063




e Uses Sample Set Information (bracketing)
e Use Acquisition Method Set (recommended)

e Manual changes to integration only
e DO NOT Calibrate or change proc. method
e Save Result

e Select Use Existing Integration
e Calibrate and Quantitate

e Will ensure that only latest results will be
printed
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Review &
Process Manual integrate
Sample Set Result Set

Sample Set

Channel 1046

Channel 1054

Channel 1073

©2012 Waters Corporation

Samples/Controls)

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Re-Process
Result Set
Use EXisting
Integration

Result Set 1

Result Set 1

— Result 2033

Result 2033

— Result 2039

Result 2039

— Result 2063

New Version of

-

Result 2063

Result Set 2

— Result 3834

— Result 3849
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\What happens if you do NOT: fol-l_c%

t h i S p ro Ce d u re ] | THE SCIENCE OF WHAT'S POSSIBLE."

Process
Sample set — Result set
Modified result set
T3 |Paterwer {% i;f Label| SampiMame | SampleType Sampletlame | Vial [Injection | Sample Type Ca"héﬂ""" Sampetome. | Vil [nicton| sompioype | C2ESR
1141 1.0 2 Softdrink Std1 Standard £ior s £ i s WBT- Change Softdrink Std1 141 1 |Standard 737
2 [1az ol = Softdrink Stz S Lt A 2 | Standard LEE T Softdrink Std1 TA 2 | Standard 7737
3 (143 1.0 2 Softdrink Std3 Standard S b L= e i Softdrink Std2 1:4,2 1| Standard 7737
2 152 R Fe—— vt SOftdrink Shd kR 2| Standard 7737 Softdrink Std2 TAZ 2 | Standard 7737
5 [1A5 ol = Softdrink Stas Pe—— Softdrink Std3 1A 1| Standard el Softdrink Std3 1:A3 1| standard 7737
6 |1A6 ol 2 Softarink Sample A | Unknown Seftdrink Std3 TAZ 2 [ Standard 7737 Softdrink Std3 1:4,3 2| standard 7737
7 [1A7 | 10| 2 Softdrink Sample B | Unknewn SOfdikSidd: [t | tandced ek Sofdrink Std4 | 1:A.4 1| Standard 737
8 1A8 | 10| 2 Softdrink Sample C | Unknown Doldrinicody;  [ER 2 | tandar LEEH Softdrink Std¢ | 1:4.4 2| Standard 7737
9 (181 10 3 Softdrink Sample D | Unknown Softdrink StdS 1.A5 1 | Standard Ti3F Softdrink StdS 1:A5 1| Standard Ti37
0182 =l 5 iy Nk TR Softdrink Stds 1TAS 2 | standarg 7737 Change Softdrink Stds 14,5 2 | standard 737
1]1:8,3 1.0 2 Energy Drink B Unknown Softdrink Sample & |1.A 8 1 |Unknown ?TBT-H Sample SDﬂdrfnkSamp}eA 1:A8 1 | Unknown L3l
12| 18,4 10 2 Energy Drink C Unknown Softdrink Sample A | 1.4 6 2 | Unknown Trar Softdrink Sample A | 1:4,8 1| Unknown TiFe
13185 1.0 2 Energy Drink D Unknown Saftdrink Sample B [1:4.7 1 | Unknown 7737 Softdrink Sample A | 1:4,6 2 |Unknown T
14186 10 2 Energy Drink E Unknown Softdrink Sample B [1:47 2 |Unknewn 7737 1 Softdrink Sample B | 1:A,7 1 | Unknown 7737
Softdrink Sample C [1:4,8 1 |unknown 7737 l*; O A H BT 2| Unknowr I
Softdrink Sample C | 1:4,3 = [ Unknown 7737 H Softdrink Sample C [ 1:4,8 1 |Unknown 737
Softdrink Sample O | 1:8,1 1 |unknewn 7737 SOl oGl ke ]k S AL
Softdrink Sample O | 1:81 2 [unknown 7737 l =ORdak Sople L B (| Urkaiowy 1037
Softdrink Sample D [ 1:B,1 2 |Unknown Tiar
Edit View Tools Plot Process MNavigate Options Wind
. 0 ) K s el
Open... 4
I Save... 4 Processing Method
Save As... » . Method Set
Reset ’ Calibration | |
Print... Result
Print Preview... o I
Paae Setin... All and Preview Results
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Exe rC I S e 2 THE SCIENCE OF WHAT'S POSSIBLE."

= System Suitability Calculations

= Noise and Drift Calculations
" Process Sample Set
= Review and Adjust Results
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