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Tradic¢ni vyvoj LC metody

Stanoveni cilu

Vybér mobilnich fazi pro testovani
Vybér kolon pro testovani
Vytvoreni zakladni metody

alr w0 nh e

Zmena jedné promenné
- Ulozit jako...

6. Zména jedné promenne
- Ulozit jako...

7. Zmena jedné promenné
- Ulozit jako...

8. Zména jedné promenné
- Ulozit jako...

9. Zmena jedné promenné
- Ulozit jako...

10, 11,12, 13, 14, 15, 16, 17, 18 ...

Velké mnozstvi metod!
Pracné!

Zdlouhaveé!

Jednoduché udelat chybu!
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Tradic¢ni vyvoj LC metody

* Hodnoceni vysledku ,okometricky” pohledem na chromatogram
* Pri metode pokus-omyl se spoléhame na zkusenosti a know-how
analytika

— Poptavka po efektivhim, automatizovaném procesu, ktery je
mene zavisly na zkuSenostech operatora

Dobré ?

- nuUMU

Spatné ? M
o |
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Labsolutions MD a vyvoj zalozeny na AQbD

Metodické posouzeni faktoru ovlivaujici metodu krok po kroku

— Screening hlavnich faktoru ovliviiujicich separaci

Screening
Faktor Odezva
- — Optimalizace separacnich podminek
Optimalizace

gy o
Experimentalni design Design Space

: — Zhodnoceni robustnosti analytické metody
Validace
Factor SSR df MS F value

Effect 1108.25 6 184.71 0.926
Error 7976.86 40 199.42
ANOVA Total 9085.11 46
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Nexera Method Scouting System

&

Kvartérni LC {
pumpy

— — Detektor diodového

Mixer lf"—"fl \ pole (DAD)
ﬂ/ \ | ‘ s o Ve O=—|=

Autosampler

Kolonovy termostat

Moznost vybéru az mezi 8 mobilnimi fazemi a 12 kolonami
UHPLC system (tlakova odolnost 130 MPa)
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LabSolutions MD - Workflow

« ,Workflow* od analyzy po procesovani vysledku

Analysis Window * Vytvoreni sekvence

* Vytvoreni DoE
* Import DoE

m * Chromatogram
~ =| « Identifikace pik(

EsHMaDzU

szl * ANOVA
T e | © Simulace separace
S —————— I L

PInéa integrace do LabSolutions
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LabSolutions MD - Workflow

Rychla a jednoducha tvorba sekvenci
— PIné automatizovana tvorba metod a sekvenci

Faze screening

1. Vybér mobilni faze

2. Vybér kolony

3. Informace o vzorku

Mobile Phase A : [Phosphate Buff [emere
obDlle ase H ospnhate buiier N —
‘ ] Tray: | 1 Inj. Vol. (uL): 1.0 # of Inj.: 1
50mmol_L Phosphoric acid Water i [ Mutti Vial [ Specify for Each Sample
50mmol_L Sodium dihydrogen ph... b Use | Sample Name Vial |«
v Sample1 1
50mmol_L Disodium hydrogen ph... i
Water i -
Nick N H | A(% % % ; H 4 't
Lot e L e L & Scepter.C18:120 4. Analytické podminky
Z[[FEpHZ: <A |2 e — -
7] | PB pH6.8 6.8 o| 24| 16 File Name: | | icotsmn).(Mobae Phase)inital Conc)_(Final Cane
| M Scepter-C8-120 4
—a IMethod Column Selection
Scepter-C4-300 Base Mahcd:{ DV[Goup V| Hame Nickname
MDS
E—1 JDefault Settings
Se - r 1 > 20 B
Batch Settings Mobile Phase B : |Organic y Scepter-Phenyl-120 » Flow Rate: r ﬁ 5 0 SFCALL
—a
Oven Temp.: 40| °C ThAa
aon ) O 5. Vybér DoE metody
Gradient Mode: lLlnear v| Stol
veor —
i M GIST-C18-AQ B. Conc. (%)
—1
.
-

Nick Name pH | A (%) B (%) C (%) D (P
71 ACN 100% 100, 0 0
7] MeOH 100% 0/ 100/ 0
& 50| 5 0
30| 70 )
40| 60 )

O X

SFCRLC | None | None | None

None

| Serial Number 7| Mode ¥|pH Min 7| pH Max 7| Flow Rate (mL/min) ¥

Nane

=)

Create Experimantal Design

Full Factorial Design)

Create an experimental design using
such as Plackett-Burman and Box-Bel

0.00 5.00| 3.00(

Full Factorial Design
Plackett-Burman
Box-Behnken
Central Composite Design
Sequential Execution

in Use (MPa) 7 Max. Temp. (°(

Analysis
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Tvorba sekvence

Mabile Phase B: [Orgarec Solvent

Nazev datového souboru

e LabSolutions MD automaticky

Faze screeningu

vytvori sekvence, které se prenesou do LabSolutions

 Mozna kontrola nastavenych podminek v sekvenci

 Moznost upravy sekvence uzivatelem — radky mohou

byt kopirovany/vlozeny, odstranény, pridany

Mobilni faze

Nastaveni gradientu

Sample Hame Data File Method Fi Golumn Position Pumph PumpB Tnit. Conc.| Final Gon | Gradient Time
onz¥Data¥Project 1¥EquilibData¥20110614_002 Ied tinesolution¥ AutoPuree® AutoPurgeB lom B:MeOH
Sample onz¥Data¥Project 1¥EquilibData¥20110614_003 lcd #LabSolutionz¥Data¥Project 1¥Test lom 1HRODS 60C,3hMPa A:PhozBufl & BACN b 95 3
Sample 20110614 _<F0ODS_PhozBuf2 6_AGH_5_95_004 Icd #¥LabSolutionz¥Data¥Project 1¥Test lom 124RODS 600G, 35MPa A:PhozBufl § B:ACHN b a5 3
5TD 20110614 _KRODS_PhozBuf2 f_ACGH_h_95_005 l=d ¥LabSalutionz¥Data¥Project 1$Test lom 1:XRODE G0C 35MMPa A PhosBuf2f | &ACH b 95 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_006 lcd #LabSolutionz¥Data¥Project 1¥Test lom L¥RPheny60C,35MPa JA:PhozBuf2 6 BACN b 95 3
Sample 01106 14_<FPheryl_PhozBuf2 6_&CGMH_5_95 007 lod #¥LabSolutionz¥Data¥Project 1¥Test lom 2¥FPheny| 605, 35MPa JA:PhozBuf2 B B:ACHN b a5 3
aTD 01106 14_<FPheny|_PhozBuf2 6_ACGMH_B_95_008 Icd #LabSnlutions¥ Data¥Project 1¥ Test lom 2%FPheny | G0G 36MPa WA PhozBuf2 f AACH b [T 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_009 Icd #LabSolutionz¥Data¥Project 1¥Test lom IHRCE.E0C.30MPa A:PhozBufl & BACN b 95 3
Sample 20110614 _4RGE_PhozBuf2 6_A&CMH_5_95_010Jzd #¥LabSolutions¥Data¥Project 1¥Test lom IHRGEE0C 38MPa A:PhozBufl & B:ACHN b a5 3
5TD 20110614 _XRGE PhosBuf2 6 ACGH 5 95 011 lcd ¥labSalutionz¥Data¥Project 1¥Test lom | 3:XRGE60G 35MPa A PhozBuf2 6 [AACH b 13 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_012 Ied #LabSnlutions¥ Data¥Project 1¥ Test lom $HRODSIENC EOMPa WA PhozBuf2 f AACH b [T 3
Sample 20110614 _ARODEI_PhozBuf2 6_&4CMH_5_95_ 013 Jcd #LabSolutionz¥Data¥Project 1¥Test lom LERODSIE0C 60MPa WA PhosBuf2 6 AACH b 95 3
5TD 20110614 _XRODST PhozBuf2 6_ACGH_5 95 014 lcd ¥labSalutionz¥Data¥Project 1¥Test lom  |&ERODSIE0CEIMPa QA PhozBuf2f  [AACH b 13 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_01hIcd #LabSnlutions¥ Data¥Project 1¥ Test lom hRRSILA0C, 20MPa A PhozBuf2 § AACH b [T 3
Sample 20110614 _#R5IL_PhosBuf2 6_ACGH_b_95_016 lcd #LabSolutionz¥Data¥Project 1¥Test lom b RSILE0G 20MPa A:PhozBufl & BACN b 95 3
5TD 20110614 _XRSIL_PhozBuf2 6_ACGH_5 95 017 lcd ¥labSalutionz¥Data¥Project 1¥Test lom | 5RRSILE0C, 20MPa A PhozBuf2 6 [AACH b 13 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_018 Icd #LabSnlutions¥ Data¥Project 1¥ Test lom A:xRODSOLE0C, 100MPa l A:PhozBuf2 f AACH b [T 3
Sample 20110614 _ARODEI_PhogBuf2 6_ACGH_b_95_019 |cd #LabSolutionz¥Data¥Project 1¥Test lom AR RODSILG0C, 100MPa § A:PhosBuf2 6 AACH b 95 3
aTD 20110614 _<RODSI PhozBuf2 6_ACGH_5_ 85 020 lcd ¥labSolutions¥Data¥Project 1¥Test lom  JEXRODSILA0C, 100MPa @ A:PhosBuf2 i [AACN b 4k 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_021 cd #¥LabSolutionz¥Data¥Project 1¥Test lom 124RODS 600G, 35MPa A:PhozBufl § B:MeH b a5 3
Sample 201106 14_¥RODS_PhozBuf? fi_MeCQH_h_95_022 lcd #LabSnlutions¥ Data¥Project 1¥ Test lom 1:XRODS 60C, 3hMPa A PhozBuf2 § B:MeOH b [T 3
aTD 201106 14_XRODS_PhosBuf2 6_MeQH_b_95_ 0232 Jcd ¥LabSolutionz¥Data¥Project 1¥ Test lom 1:=RODE 60C,30MPa APhozBuf2 i |B:MeOH b 4k 3
Sample onz¥Data¥Project 1¥EquilibData¥20110614_024 lcd #¥LabSolutionz¥Data¥Project 1¥Test lom 2¥FPheny | 60C,35MPa §A:PhozBuf2 B B:MeH b 95 3

Start

Realtime Batch
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Vypocet usetreni casu

*
6  Mobilnich fazi
6  Kolon * 6 X 6 X2 X2=144 kombinaci
2  Gradienty
2 Teploty ’
Manualni testovani LabsolutionsMD
Metoda ~ 5 hodin :
. 2 minuty
Vytvoreni 144 metod VWivoreni zakladni tod
5 min/metoda ytvoreni zakladni metody
Sekvence ~ 1,5 hodiny 5 minut
Zapsani kazdého radku zvlast Automatické vytvoreni
30 s/fadek pomoci softwaru
Celkem > 6 hodin 7 minut

. LabsolutionsMD zkrati Cas tvorby metod a sekvence pouze na par minut

Automatizované tvoreni metod a sekvence znacne snizuje sanci lidske chyby
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Vyhodnoceni dat

Faze screeningu

* Hodnoceni chromatogramu na zakladée poctu detekovanych piku a jejich
rozliseni (hodnota E)

Sefazeni podle hodnoty E Porovnani chromatogramu s vysokou a nizkou hodnotou E

6.07e3
Response RT=5.101 :
MPA pH MPE B (35) |Column Mick Name [SEIIVERT RTINS 5.0e5 -
6.8 50| Scepter-Phenyl-120 358.9255\ 25&5_5 R1=6.579. RT=7.096 KT8 106
2.7 100/ Scepter-Phenyl-120 506.444 1 Rr=2000 RT=4.603 (RT=5543 7333 I
3 RT=2.757 J'M.IL h J\V Jﬁl J'L
6.8 50| Scepter-C18 710.75 u.ueo,,,,g,b—,,,;,,,,,,,,,,,,,,,Aﬁ,v,,#,,v,,,éma,,%,4,,%;:,,,,#,,,#,:,,,,,,,,,,,,_
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
6.8 100| Scepter-C8-120 682.436 T (i)
6.8 50| GIST-C18-AQ 678.087
2.7 0| Scepter-C4-300 660.122 Ced 140 713e
2.7 100| Scepter-C4-300 615.021 )
5.0e5 -|
6.8 0| Scepter-C18 609.077 ] s 13 285
6.8 0| GIST-C18-A0 607165 RT=2.118 S RT=3.930 Jt RT=7.047 =762 FRT=8.138
2.7 50| Scepter-Phenyl-120 594.407 over v ¥ il ‘]\v Yy v j\v Wik
6.8 0| Scepter-C8-120 503 484 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
RT {rmin)
Response Setting X
Hodnota E je vypocitana jako:
. , oo . , Calculation Method: USP| ~ .

Pocet detekovanych piku (P) X Rozliseni (R,) Max. hodnota rozliSeni 5 ->
Evaluation Val Ve ,
zamezeni nadhodnoceni

Upper Limit of Resolution: I:l , °
vysledku
OK Cancel
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Faze optimalizace

« Na zakladé vhodnych podminek vybranych ve screeningove fazi se
vytvori design experimentu (DoE).

« LabSolutions MD dokaze z limitovanych namérenych dat vytvorit
simulaci separacnich podminek i mimo namérena data — tzv. Design

Space.

-

{

v

&
t(

P

Lo

- L
Full Factorial Design BOX-Behnken Design Central Composite Design
3 parametry, 3 hodnoty Pocet experimentu
Full Factorial Design 27
Box-Behnken Design 13 (snizeni ¢asu analyz 0 52 %)

Central Composite Design 15 (snizeni ¢asu analyz o 44 %)
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Vizualizace ,,Design Space”

aze optimalizace

* Vysledek zmény analytickych podminek je vizualizovan .
pomoci heatmapy tzv. ,Design Space” A W N

Minimum Rescluticn

® Search for Point that Satisfy Robustness

Na zakladé zadanych pozadavku SW

Lu Factor Torelance
g 6o e 12 automaticky vyhodnoti optimalni
< k ow .EI e lm .mln . . , . . “
g Duration 2 (min) i separacni parametry uvnitf ,Design Space
34 36 38 40 42 44 46

Oven Temp (TC)

« Simulovany chromatogram separacnich podminek uvnitf ,Design Space”

Formula

Variable Setting Formula Type

Factor Variable | Step Size ® Simple Setting
v]| Oven Temp. (°C) x1 1 5 o
Degree : 1 2
¥|| Flow Rate (mL/min) x2 0.1 9
E Duration 2 (min) %3 1 Use Interaction Term
O Advanced Setting I:l

Formula Praview

2 2
/\ [\ /\ }\ {\ {\ /\\ Y = ag + @121 + asro + ag(r1)” + as(ra)” + azrire
y y y . y y y ¥ " ¥ ‘Z A‘d AIE dIE 50 52 54 56 58 6.0 E‘Z ﬁ‘.l E‘ﬁ Els ‘In 7‘1 7‘4 7‘& 7'8 EIE Elz A‘d !Ié !IB

e . Polynomicky model pro pfesnou
Simulovany chromatogram optimalnich podminek méfeni zvolenych softwarem predikci RT
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Zhodnoceni robustnosti

« Po stanoveni optimalnich separacnich podminek by méla byt otestovana
robustnost metody radou experimentu s lehce pozménénymi parametry

metody

« LabSolutions MD umi automaticky vytvori set experimentl pro spolehlivé
zhodnoceni robustnosti vyvinuté metody

Minimum

V

%B =49 %; T=39 °C

A A_/\_A Y VU VU U

A
%B =50%; T=39 °C

A LJ\
%B =50%; T=40°C A

A A

%B =50 %; T=38°C

34 36 38 40 42 44 46 X \ | ﬂ A A

Oven Temp. (°C)

7D
70
65
60
55
50
45
40 |
35
30
25

I 3.02

MPB A (%)




] SHIMADZU

Zaver

- LabSolutions MD Vas provede:
- Screeningovou fazi
- Optimalizaci metody
- Ovérenim robustnosti
- AQDbD zajistuje vyvoj spolehlivych a robustnich metod
- Snizuje naroky na zkuSenosti operatora
- Znacné urychleni vyvoje metody



Thank you!

Welcome to the Shimadzu family.
Get ready to experience New Benchmarks.
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