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Chromatographic method development is often a long, tedious Screening Method Conditions T
process and when coupled with the need for fluorescence pH3 ACN pH3 MeOH pH10 ACN pH10 MeOH |
detection can be challenging. By employing a systematic System: ACQUITY UPLC (BSM, SM, CM, PDA) Owosn | Omwam  (Cwm ) 0.024] n ¢ . .
chromatographic screening process and simple-to-use Data: Empower 2 Software | ‘ s B [ _oten e B e 3 g% 1 8 g
detection method development tools, the time needed to Sample: 11 B-Blockers @ 0.1mg/mL in Water | | B Jmto B Jm B Jm | _ _ oo ¥s a . . g 5
develop a robust method which meets the separation and Column: ACQUITY UPLC® BEH C;5, BEH RPyg, BEH C18 ‘ ‘ ‘ | l e ] 2 8 ¥ g & g : 3
sensitivity criteria can be dramatically reduced. In order to BEH Phenyl, HSS T3; 2.1x 50mm l ]l ” | | . | | | . I| 0.008 | 'é : & "
achieve the highest sensitivity for fluorescence detection, the Injection Volume: 2 UL - —— ' S — . = : e e }5\ A A
optimal excitation and emission wavelengths for each Temperature: 30°C ; _ ! o oo 0.000 i RIREA S ~ N1 — A i
component must be determined. The scanning capabilities of Mobile Phase A1l: 10mM Ammonium Formate pH 3 ‘ ‘ | | e | * :
the ACQUITY UPLC FLR detector simplify the optimization of Mobile Phase A2: 10mM Ammonium Bicarbonate pH 10 BEH RP18 | | | IR I ——— ; " )
these parameters.  When this systematic approach to Mobile Phase B1: Acetonitrile } | O HIRE ol r—— ! . 2 o
fluorescence methods development is applied, the final method Mobile Phase B2: Methanol A N SR G VO N R T L ) M Olecim| Gttt R s I o 3 o .
can be developed in a significantly shortened time-line. This Weak Wash: 600uL Water/Methanol (95/5) , e @[3 [ [ooior B 2 § a " i E 3
methodology was applied to the development of an Strong Wash: 200uL Water/ACN/IPA (15/70/15) _ ; ‘ ''''' o R __ == 500001 g2 T &
UltraPerformance LC (UPLC) method for a series of B-blockers. : _ o z g S 3
_ _ _ _ Flow Rate: 0.500 mL/min BEH Phenyl - ‘ - ‘ | A A A
The ﬂn.al UPLC method was under four minutes with baseline Gradient: 5% to 90% B over 5 minutes | | ! | | = — a5 — 5 E e R — =
resolution of all eleven B-blockers. B-Blockers are a class of ) | & | , o ' . Minutes
_ ) Wavelength: 275 nm R A LU _ TNE
drugs that are used to deal with different types of heart _ = o S _ ) o _ _ o
complications such as the management of cardiac arrhythmias Data Rate: 20 Hz (Normal) o Figure 5. The final optimized separation by UV and FLR detection. Optimization
cardio protection following a heart attack. and hvpertension b ! ‘ e, steps included taking the selected result from the automated method screening
> P 'ng ACK, and nyps N DY HSST3 | | ' ’ and importing it into a method development software program. A theoretical op-
bIockln_g beta-adrenergic substances like _eplnephrlne. CI|n|_caI | | | Figure 4. These plots show the excitation and emission timization was performed where the conditions of the method were altered to
screening methods for B-Blockers require a method which Final Method Conditions | | I | | ) I spectra for Atenolol. Software features in the Console al- achieve maximum resolution and minimized run time. In the final method the
resolves all drugs of interest and has a detection method which B | | ’ | low for the scanning of both the excitation and emission temperature was increased from 30°C to 40°C and the gradient composition was
is selective and sensitive such as fluorescence detection. System: ACQUITY UPLC (BSM, SM, CM, PDA, ] ] o ] i spectra. This information can then be used to generate a changed from 5%-90% B over 5 minutes to 11%-30% B over 2 minutes, hold at
FLR) Figure 3. Automated method screening across 4 column chermistries, 2 pHs, and d?_organ/c mo/d/ /egls fge/;er— FLR detection method that yields the highest sensitivity for 30% for 2 minutes, and the column length was increased from 50mm to 100mm.
Data: Empower 2 Software ated a n’_rat_r/x _of separations. F_rom these separations the bes_t set of starting con /t/O/_vs was selected for ur- the compound(s) of interest. Additionally, Empower Soft- The mobile phase was changed from a 10mM to a 20mM Ammonium Formate to
_ ther optimization. The separation on the BEH C18 at pH 3 with ACN was selected as it gave the best combi- ware provides the capabilities of collecting 3D spectral scan improve peak shape. The resulting method had baseline resolution (>2.5) of all
Column: ACQUITY UPLC® BEH C18 2.1x 100mm nation of resolution and peak shape. and A-A plots for detection method development. 11 B-Blockers
Injection Volume: 2 uL )
Temperature: 40°C
Mobile Phase A: 20mM Ammonium Formate pH3
Mobile Phase B: Acetonitrile LIMITS OF DETECTION AND QUANTIFICATION
Weak Wash: 600uL Water/Methanol (95/5)
Strong Wash: 200pL Water/ACN/IPA (15/70/15)
FlOW Rate: 0'500 mL/min R Figure 6. Separation Of al/ Compound UV LOD UV LOQ FLR LOD FLR LOQ Increased
Gradient: 11% to 30% B over 2 minutes, hold @ 11 B-Blockers with PDA de- (Hg/mL) (Hg/mL) (ng/mL) (ng/mL) Sensitivity CONCLU SION
30% B for 2 minutes tection near the limits of de- by FLR
PDA Wavelength: 275 nm R tection (ATE, ACE, BET, _ _ _
Figure 1. The ACQUITY UPLC FLR Detector FLR Wavelength: See Table 1 : ) S LAB, MET, NAD, OXP, SOT Atenolol 0.059 0.197 0.85 2.83 70x + A UPLC method with combined PDA and FLR detection
FLR PMT Gain: 10.0 < ¥ @ 0.4ug/mL; PIN @ 0.2ug/ Sotalol 0.240 0.800 1.30 4.33 185x was developed for a series of eleven B-Blockers
ff)ArQlllT'VllDl((‘nmnl»lnrﬁysu-m FIR System an Node CORF-FMPOWFR 44 - [FIR Detector Interactive Display] Data Rate: 20 HZ (Normal) | § mL; CAR, PRO @ Ollug/ml-) Carte0|0| 0-029 0.097 == == == . - . .
= ACQUIRLESen | Cogty - Corgae. Waa Tt EERE o The final method was 4 minutes with baseline
o ExcsuionGrthg o . — — Nadolol 0.081 0.270 10.6 35.2 7.8x resolution of all eleven B-Blockers (>2.5)
"‘ || ® Time Excitation Emission Compounds 000003 _
St ! P o (min) | Wavelength | Wavelength | in Window o - 5 5 5 % - - e Pindolol 0.011 0.037 6.47 21.6 1.7x Aut ted method ) ith the ACQUITY UPLC
j e [3) Minutes . utomated method screening wi e
I“" 0.00 229 300 Atenolol Acebutolol 0.084 0.280 10.4 34.7 8.1x System dramatically reduced the method
* @ Sotalol Metoprolol 0.081 0.270 1.25 4.17 65x development time
Ve 7] 20 =20 — ekl 4 _ _ Oxeprenolol 0.056 0.187 76.7 256 0.7x _ o _
\ e PAY Pindolol Figure 7. Separation of 10 « The scanning capabilities of the ACQUITY UPLC FLR in
. Enission Grofing £ i s Home 1.70 311 470 Acebutolol f/uorescing B-B/ockers with Labetalol 0.436 1.453 43.4 145 10x the Console greatly reduced the time needed to
i g/ N\ 1000] FLR detection near the limits Propranolol 0.064 0.213 3.33 11.1 19x optimize the excitation and emission wavelengths to
— Q P 2.03 230 295 Metoprolol 2 of detection (OXP @ ' ' ' ' create a highly sensitive FLR detection method
el wasoom A 1000ng/mL; BET, LAB Betaxolol 0.279 0.930 52.7 176 5.3x
‘ Eage c.2as0 2.4 275 308 Oxprenolol ’ ’
0 P : @200ng/mL; ACE, NAD,
2.60 305 415 Labetalol . ) e 5 PRO, PIN @ 10ng/mL; ATE, Table 2. Limits of detection and quantification (LOD and LOQ) for each of the B-Blockers
Figure 2. The interactive page for the ACQUITY UPLC FLR in 2.90 270 320 Propranolol &l <5 < = MET, SOT @ 4ng/mL) by both UV and fluorescence. All compounds were more sensitive by FLR except carteolol
/ p h I i : f the FLR : ‘ ‘ ﬁﬁf bl ‘ ‘ ‘ which does not fluoresce and oxprenolol which had excessive noise in its FLR detection
COI‘ISO e glveS t e user a rea tlme view O t e OptICS 325 230 300 BetaXOIOI 0.00 0.50 1.00 1.50 Mizﬁgses 2.50 3,00 3.50 4.00 Window_ LOD was deﬁned as 3X S/n and LOQ was deﬁned as _ZOX s/n.
Table 1. FLR wavelength settings for final B-Blocker method 720003311
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