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» Method performance objectives should be set before starting method development Use computer simulation software to determine most robust combination and conditions.
+ Careful consideration and evaluation of important separation selectivity parameters are effective and Fvalues cald for e 167 R, 1.80 * Local optimum ,
. , P P P avg. conditions used MeOH/NH,OAc || C18 1.46 Global Optimum e Shorter run time than global
critical for final method quality Fast Method Development Strategy Used | _ | s0- | 25°C | "y - e Global optimum more robust } WL A“ LN LJ
+ Use of multiple column phase selectivities helps to ensure separations accomplish their goals ] Clustering late | w F. =0 | f | L 0.83 —
: : : : - : ; : : 5-95% gradients at low pH | MeOH/NH,COO 20 | ”i\ | il (I oo |
+ Development of a robust and rugged separation following QbD (Quality by Design) approach helps Screen short, high ethciency HALO phases with fast gradients at room temperature. z — | | H 3.0 = .y | It ( \JN/\RAL 042 {0 Time 0 %MeOH 5
B | e | | A | | | | >0l P % U J L ] wuu - 10 20 1G 30 40 K
to minimize or avoid future problems and builds in quality. Select 3 x 50 mm size—similar in efficiency to 4.6 x 150 mm, 5 pm column by experts. Ll i \va J \w T T S S — e 000 R 1.72 \ | Time 7.25 %MeOH 23
. . . _— %\b’vx VWD1 A, Wavelength=254 nm (WAEGHE\2010\20910\013-1201.D = i 30? s 1 o 0 0
Use 2 different organic modifiers;: ACN and MeOH D 7 ! ! - T AR ) | Local Optimum A& TOL : : - Time 1.0 %MeOH 34
& [ : 8-min | 7-66.7% in 12.8 min. | Q F_ 0
M th d P f G I ) i 60 3 M Ph 1 H 1 ] 2 _ S Tlme 15.5 /OMCOH 73
etno errormance soais Use 2 different LC/ MS—ready aqueous components v i ACN/NH.COO . -~ 5-95% gradients | “\ enyl-riexy | Time 21.0 %MecOH 73
10 mM ammonium formate (pH 3.0 : ' \ 4 o F =2 | I
Performance Criterion Measure Target . <P ) I L } | pH 3.0 i 3.8 | /\ | o Optimize ) _
10 mM ammonium acetate (pH 6.8, unbuffered) 231 U L ‘,iw L%M 10 \ b LJ J \U“ P ‘LJ o Predicted linear
01— _ S O E |
Analysis Speed Run time < 10 min. assay = 20 min. impurities Choose best 1 or 2 combinations of stationary phase and mobile phase (organic modifier/pH) S T T Y T R R T S e — g@ S U e e el
. . ) . mAU ] T A, Wavelen1 th=254 nm (WAEGHE\2010\20910\013 -0401.D) ° ° ! ° : o Local optimum
Resolution Minimum R_critical pair _90 <Generate mf;ut data for DryLab 2010 with 2 different gradient steepnesses at 2 temperatures zg | ACN/NH,OAC w s - 0.2 | | H P
: t.x | expt. - | c”‘ | o s T ] RP-Amide
Peak Shape USP Tailing Factor =15 Ic(ientifyo timum(a) and assess robustness 2] ‘M I pinlie ol | | | . .
Pt - | oﬂw—QU LM@ JU S0 WDV |V | D | O — o | u | | | Time Comparison for Fast Method Development
Robustness Resolution + 15% relative with small change in conditions Run optimized conditions to verify performance mAU8OO : : : : 2 7 : d i o y Y MU;%_# i@ }\/U\ ULJMR ) L Ahy 2 ) ‘ | HALO vs. Conventional Column
L . . Compare performance vs. method goals ] N MeOH/NH.,OAc T T T ] —7 [ T 10 20 30 40 50 60 70 80 90 100 110
Instrument Limitation Maximum backpressure 80% Instrument Maximum e | | H 6.8 4 ° : : ° : ! ° : e NOTE: The 30- and
o 40? | I iﬂ | P ' 1vi 1 1 1 i 90-min optimization
- HALO Fused-Core Statlonary Phases 22 N \Lg“u’rik JVL J\W MJ\LN’LM Selectivity differences and peak width and shape differences among all 3 phases Column | 3 x50 mm, 2.7 ym HALO 4.6 x 150 mm, 5 pm Conventional et
RPLC Method Selectivity Parameters Column Comparison Function Values SRS R TN T A ST A 20 T T Comparison: Predicted vs. Actual for Local Optimum Reduced Plate Height (h) 1.6 — pm column have
Ph I.H [ DrvlLab | R 8- Theoretical Plates (N) 11500 12000 g oa
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Decrease %B successively by 10% (v/v) until last peak has k ~10 and first peak has k ~0.5-1. If not 20- o wgi@b : : - » Methods developed on HALO' columns can be transferred among conventional, UHPLC,
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Select best result and evaluate selectivity and robustness vs. %B: then pH, temperature, etc.

Fused-Core and HALO are registered trademarks of Advance d Materials Technology, Inc.  Alliance and Empower are registered trademarks of Waters Corporation. ChemStation is a registered trademark of Agilent Technologies, Inc.
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