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1. Introduction 2. Challenges 3. Gradient Method Transfer
»  Column dimensions and particle size remain the same, no changes to flow,
» Method Transfer: migration of an LC method from one instrument to » Methods may be transferred to instruments from the same vendor with Injection volume or gradient time required.
another without any change to the column or method. differing configurations (tubing, dwell, quaternary vs binary pumping etc). .
y J J J ( J d y y pumping etc) ~ Do need to correct for any change in system dwell volume (V).
> Methods may be transferred to different sites/laboratories within the same > Methods may be transferred onto different vendor instruments. . . . o
S »  System dwell volume effectively adds an isocratic hold to the beginning of
organisation. . . . . _
»  If the changes in instrument configuration are not corrected for, a change in a gradient method.
» Due to outsourcing of development and manufacturing activities, transfer to selectivity of the separation may result in: if svstern dwell vol q ) ¢ dditional i i
external companies is becoming more common. | - If system dwell volume decreases on transfer, an additional isocratic
» Loss of resolution hold of time x is added to the gradient program.
» Transfer between different vendor’s instruments and the wide variability of . o . .
» Poor method performance > If system dwell volume increases, injection is delayed until x minutes

Instrument configurations can present challenges when transferring LC .
after the start of the gradient.

methods. > Regulatory requirements.
- - - - : : »  The duration of any adjustment is calculated b
»  Several key considerations can help improve the chances of successful »  Typically no changes to the method are necessary for isocratic method y ad] y
method transfer. transfer.
_ (Vp1—Vp2
> Afree to download MS Excel spreadsheet has been developed to simplify »  Transfer of gradient methods presents more of a challenge than isocratic F
method transfer. methods. . . . L . L
» X =duration of isocratic hold or delayed injection (negative for delayed injection,
positive for isocratic hold), Vp,; = LC system 1 dwell volume, V,, = LC system 2
dwell volume, F = Flow rate
4. ACE LC Method Translator 5. Modifying the gradient method 6. Example 1 - transfer between low-V; UHPLC systems
. . . . . . Column: ACE Excel 1.7 C18-PFP 50 x 3.0 mm
~ Method transfer can be easily accomplished using the Method Transfertab ~ »  The method adjustment can be applied through the LC operating software. | | Owellvolume(Vy) AL: 20 m ammonium acetate p 6.0,
in the ACE LC Translator Instrument 1 Agilent 1290 Infinity Binary 0.202 mL ggzge//r\?M ammonium acetate pH 6.0 in MeCN:water
' > Inthe case of EZChrom Agilent OpenLab edition, this is readily achieved Instrument 2 Hitachi ChromasterUltra Rs 0.284 mL Gradient: 5-95%8 in 2.6 minutes
. - . Py . ” Flow Rate: 0.8 mL/min, Temperature: 40 "C
using the gradient table for pre-gradient holds or the “Advance Gradient : .. Injection volume: 0.7 jiL, Detector: DAD, UV 230 nm
VIS . .. . Agllent 1290 Inflnlty Sample: 1. 4-aminophenol, 2. hydroquinone, 3. 4-
Method Transfer funCtIOI’] fOI’ delayed |nJeCt|OnS. mAU 3 RS =4.0 Original method acetamidophenol (paracetamol), 4. 2-aminophenol, 5. 2-
. . _ . 1 8 acetamidophg_nol, 6. phgnol, 7. 4-nitrophgrjol, 8. 4-
C)_AJ ) KoePing o o format conetan 10erate anaeis 1 Smple with o moiod ehanges ] ] ] ) dhlaroasstniltic, 0, Zamiopiane, ipuiis v
cysiom dwellvehums i orger o sneure accurate method ransler Ths 100 aslomaticaly Pre-gradient Hold Delayed Injection . 2 spiked at 0.5% wiw
ACE aetale thowro etermine Sﬂsmm auellvelume | Chromaster 6170 Binary Pump Setup L1 Sequental Frogram moge ACE LC Translator OUtpUt
Column Information ~ Pressure Limi Solvent ®) Advance
Ol Min Max Soheent , Injection L B e e st L B B B B i
Column Length (L) Ijlmm w = — 0 0.5 1 . .
Column g?a-idggerm T s J) 5 1400 ar a1: [ R Hitachi ChromasterUltra Rs 1
Lide " __________ 5000 Build-up Flowing , Een mAU R.=35 No dwell volume correction o g -
gﬂ:ﬂm SE{S;?(V”} 5""'agi'§'§’i;hf””"’ Build-up Flowing "= I_ Cycle Time (min): s 0.00 50
— Build-up Time: [0 = Flow pdiance Gradient 6 §§§ EEDE
— Oven Stability Check L Tun Enable 4
gu":nt i 0.800mL/mi fiensierred Ti Flow Rat — i injoct
ow Rate :....0-800;mL/min "T'E e A uh 2 _E 2 Delay Volume (ul): Ir:;“;r:d(if;g;?ii?m" et 0.10 mins (82 pL)
LC Mame UHPLC 1; LC Name T URPLE 2 ww Che - 7 [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T ] Corect transfer of this mathad requires tha the injection is
Dwel Volume (Vo) [.030m. | Dwell Volume (Vo) [ 0B mL (o0 1 ss0] 50 | o700 IN e Dlo e 0 05 , , P e e A iy
3 New L | 880 S0 | 0700 | T [ Hitachi ChromasterUItra Rs
Gradient Tme | %B | Gradient Time %B ' i 5-35 : : ':'-TDB\ L] A Iniection delaved b mAU R =4.0 Corrected for dwell volume .
LR R gradient 135 001000 0700 BN 9 an 007 min (120 W) S injection delayed by 0.10 mins. Although the change in
Lz S P method 1400 | 80| 50 | o700 w\w\ ° ‘/ Vp Is small, correct
ki N : Pre-gradient hold of 4
- — automatically 1.35 min (945 L) method transfer
e i generated built into gradient ensures selectivity and
table 0 05 1 15 2 25 min* resolution are
> Free to dOWnload at WWW. ace_hp|ccom Chromatograms displayed with first and final peaks aligned to highlight selectivity maintained
7. Example 2 - transfer from mid- to low-V, systems 8. Example 3 - transfer from high- to low-V, system 9. Example 4 - transfer from low- to high-V, systems
: I - .
_— Column: ACE Excel 1.7 C18-Amide 50 x 3.0 mm _— __ if:lw;eﬁfg.E’ZigriigiiiéR exsomm
well volume (Vo) gi \&V:éelgi%llfaff%rrrgliz%% Instrument 1 Agilent 1200 Method development 1230 mL (A:f'warleffgﬁﬁilr;,z ;:CI?&,ES Soxsomm Instrument 1 Agilent 1290 Infinity Binary 0.202 mL g:;g?:ri'_\l1%%3?;(}?;0&?&68
Instrument 1 Agilent 1290 Infinity Quaternary 0.574 mL Gradient: 25-75%8 in 1.32 minutes system (400 pL mixer installed) o8 m B1: MeCN + 0.1% formic acid Instrument 2 Agilent 1200 Method development Flow Rate: 1.0 mT_/min, Temperature: 40 °C
: i - 45 ° ient: 5-100%B i i I : 0. At . .
Instrument 2 Hitachi ChromasterUltra Rs 0.284 mL :;If.evztiit%ollﬁsmrgl_/lm:lt’,-Ilz)eeTepc?Lart:u[;iEiSU\(/:ZGO am Instrument 2 Hitachi ChromasterUltra Rs 0.284 mL ﬁf}ﬂ:ﬁm >-100%B n 5 minutes, Flow Rate: 0.7 system (400 pL mixer installed) 1.230 mt Isné?ﬁglc: I.Oi?zarzgt-ainkildl_épﬁ]eetr?glt,ozr.-hzggéﬁlgrisrﬂa&%e,
. .. Sample: 1. vanillic acid, 2. 4-hydroxybenzoic acid, 3. Temperature: 30 °C 3. methylphenylsulfoxide, 4. methylphenyl sulfone,
AU ] 2 Ag ilent 1290 Infin |ty QU aternary vanillin, 4. 4-hydroxybenzaldehyde, 5. guaicol, 6. O- 7 Agilent 1200MD 5 ne1g O Injection volume: 1 uL, Detector: DAD, UV 230 nm > ?ceety)llsglii{/]l)i/cszci?j)flG?pherr?aeceznp, enyl sulfone
290 Original method  vanillin, 7. ethyl vanillin, 8. eugenol mAU - 3 o Sample: 1. 2-acetamidophenol, 2. 4-hydroxyisophthalic ., === == == == I Aaqil 1290 Infini 7. 1,2 4-trimethoxybenzene, 8. 1,3-dinitrobenzene
9 P e go] Original method 7 acid, 3. acetanilide, 4. salicylamide, 5. acetylsalicylic " Iy 2 3 : gl ent ™ n Inlty 9 e"[h;/lbenzoate),({o. iR, alil, ibuprofen, '
ACE LC Translator Output 60 6 i Zggélizil)ig&:aﬁéﬁihcegi%et;n’ZAI:::;?C e & ie : \/RS =22 : 12 Original method 45 jngomethacin, 13. mefenamic acid
, J. 5 I
6 R.=1.7 ] 109 :
s T+ 40 I 6l 8 ACE LC Translator Output
/ /% — 20 ACE LC Translator Output ZZ I 3 . : 10 S P
“““““““““““““““““““ - 0 -y 2 : 4 | ! 91 11 13 LC Name D,

0 0.2 04 06 08 ot 12 14 16 mn e Vo) o U "Ba;éij L T T T S 3 Transferred e Ay ‘ \ —— I — Dwell Volume (Vo) ST
| Hitachi ChromasterUltra Rs | o ° ' ? o i o
200 - Corrected for dwell volume e Egg %, mAU Rs 0.64 Hitachi ChromasterUIltra Rs D Uame (V) W Al | : Agilent 1200MD oo [~ 100
222: 0.22 min pre-gradient hold 1::2 —'ﬁ iig “ No correction for dwell volume EZ : R,=2.1 1 Corrected for dwell volume s | a0

] _ 202 | 250 ’ Gradient 1 0 I Injection delayed by 1.03 mins. B
= / R,=18 / 150 | e | g I Injection : \/ po ey |
50 1 100 1 ?gs 132:2 zz delayed by | I Time to delay injection after

0 ‘ | ‘ ‘ ‘ | ‘ ‘ 50 ] T.85 50 1 103 mInS ’/{[[Jll—} : the gradient begins 1.03 mins (1028 pL)

° o2 o4 o6 o8 ' +2 t Lo i ; | e e e e
o] Hitachi ChromasterUltra Rs | When the method is B T o T L S R
a00 ] No correction for dwell volume | not correctly ., Hitachi ChromasterUltraRs rs17 — _ ) e e 1 Agilent 1200MD
300 | R, =1.1 transferred, loss Iin n;507(3orrected for dwell volume / SeleC“Vlty of early elutlng peaks IS ™ : R, =34  No correction for dwell volume Selectivity of early
200 / resolution is s00 122 Min pre-gradient hold 4 heavily distorted if not corrected. i ! ! eluters is heavil
100 obianed 150 e 10 Correcting for dwell volume » : ! . y

7 100 ] - - . » ; : affected if correction is

o - - - = : - - = . restores selectivity and critical 9 | : not applied
. . . . . . . min 50, . .
0y — resolution. I
‘4 rr‘1in 0 | | | ‘1 ‘2 ‘3 ‘4 m‘
10. Easy UHPLC Method Transfer between instrument vendors 11. Possible pitfalls 12. Summary and Conclusions
~  Using the ACE Method Transfer Tool, gradient method migration between - Different systems may show different mixing characteristics

> Providing the new instrument is fit for purpose, isocratic method transfer is

different vendor LC systems is easily achieved. _ _
relatively straightforward.

» Transfer from binary to binary system or quaternary to quaternary if possible.

. y Ami mAU Hitachi Ch ltraR e - ..
SO BOmm L CIoAMe =0 O_';gcm:ncprrecf;:{;’it;:tj hgl‘g > ~ Modifications to system mixing volumes may help. _ _ _ _
AL Water + 0,19 formic acid! ~  The primary concern when transferring gradient methods is to correct for
B1: MeCN + 0.1% f i id ]
Gradiont: 25758 1n 1.2 mies 2| R =18 ~  Extra column volume effects dwell volume changes.
| D 1. /mi ] . -
Temperature: 45°C. 0] « Typical UHPLC Instrument Typical HPLC Instrument
injection volume: 1 L, Detector: L V| S » If dwell volume is not corrected for, changes in selectivity may be
o e o e e o 02 6a 0 o 1 iz 14 is me Effect of k on N (ECV = 12.1 uL) Effect of k on N (ECV = 35 uL) encountered for the transferred method.

hydroxybenzoic acid, 3. vanillin, 4. 4- f 100 b Al . a
hyd b Idehyde, 5. icol, 6. s [ T —
Ganin, 7. ety vanln, 5. g 5 J/.W 5 o The likelihood/severity of selectivity changes increases as:
: Agilent 1290 Infinity Quaternary g -8,3 |y 5 ?g ” y y g :
Original method £ g _ _
£ o A4 oumsox21 & o W ok ~ Dwell volume difference between systems increases
R,=17 g 40 —®-2um50x30 § 40 —=—2um 50x3.0
8 5 > aumsoxas  § ,/ 2um50x4.6 > Column volume decreases
< 2 20
| i 5 10 5 10 . .
* 9 £ 0 » The ACE LC Translator can be used to easily transfer gradient methods
ol Agilent 1290 Infinity binary Waters Acquity H-Class P2 ) o s 2 e 24 s 678910 between LC systems.
300 0.29 min pre-gradient hold 1 0.16 min pre-gradient hold ‘
. 1o R 18 - For smaller format columns, it is critical to ensure the new instrument is . Free to download at www.ace-hplc.com
isz L ot & suitable.
VLS FEe vl e ~  May be possible to reconfigure tubing, flow cell etc. if necessary FACQUITY 15 racemark of Waters Corporation: Aglent GpenLab, EZChrom Elte and Infny are trademarks of Aglent Teahnologies Ino. ChromastrUira f a rademare of Hiach

High-Technologies Corporation.
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