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The separation of complex samples can be improved by Equipment: Comprenensive 2D-LC (LCXLC):  The complete effluent of the first column will be injectedto 1D Column 2.1 x 100 mm Poroshell 120 EC-C18 2.7 ym Bonus RP offers very unique selectivity
using 2D LC with two different types of columns. The main The Agilent 1230 Infinity 2D-LC consisted of the following the second column and il e analyized withvery fst | it - Time  %B (mi/min) | |
advantage of 2D LC compared to conventional single modules: dient Lol thefistd y- ! Idby o Hardware-ValveS,unlqueneSS andﬂeX|b|l|ty ! 0 20 0.3 :Bonrssp:odnec’;tzémostd'ffferentpzafésztomlco.lumn liose Pl
dimension chromatography with a single column is the . Ag!|ent G1329A 1200 Aut_o-sampler graaien S,apga ortenrs Ilmen3|0n3 OU. esgmpe 2 Dimension 0 74 67 03 F value in Hydrophobic Subtraction Model is 255 (relative to Eclipse Plus C18)
increase in peak capacity or resolution. But this is . ﬁg!:ent G};?;1311A5é20102%%“98.033'[9?”\' Pu[gnp (400 ba;)st atleast3t04tmes.Theruqﬂmgoftheandmensm 1 85;7 g; g': otumn e | 0 | s | A | o |ces || we|
maximized only as long as the separations are completely di?rll grrll;ion o iode Array Detector ( 0 method matches the collection time of the 15t dimension l 10 %0 03 vt et | cis | 20w | 0007 | 0072 [ 0020 | 0008 | 0020 oo
orthogonal. However in the real world this othogonality is «  Agilent G4220A 1290 Infinity Pum ! “ “ /\ efluent, Finally, the peaks will be re-constructed. I T T (zorbaxBonusre | 0654 | 0107 | -1046 | 0373 | 2971 | 1103 | P | 2545 |)
often only partial due to available column ch r grent ty "ump —— 2pos/Aportduo 1 1
e ' yp u ] u ) C oices 0 o Ag"ent G1316C 1290 |nf|n|ty Thermostatted Column _ | | I i U Zorbax C18 C18 | 1.089 | 0.055 | 0.474 | 0.060 | 1.489 | 1.566 | A | 125.6
difficulties in solvent/mobile phase compatibility. In this Compartment (TCC) with a 2-position/4-port —duo valve FARY L. Dimension Loopt. Zorbaxcs s 097 | 0041|0216 | 0176 0974 1051 A | 864
work, a wide range_ of Superﬁ?'a”y porous cqlumns are (G4236A) for 2D-LC " / s Waste 3 x 50 mm Poroshell 120 SB-C18 2.7 pm Zorbax 300A SB-C18 C18 | 0.905 | -0.050 | 0.045 | 0.043 | 0.254 | 0701 | B | 242
evaluated to determine best available othogonality and can  Agilent G4212A Infinity Diode Array Detector (an o N ’,LC 7 il A ) . Zorbax SB-CN CN | 0502 | -0.108 | -0.224 | 0.042 | -0.146 | 1.047 | CN | 20.4
inCIUde normal phase' reversed-phase and HILIC COIumn dimension detector). LC : \;ifi s Time %A %8B (ml/min) Zorbax SB-Phenyl Phenyl | 0.623 |-0.161 | 0.065 | 0.038 | 0.033 | 1.089 | phenyl | 20.1
choices. These are then used to separate complex «  Open Lab version C 1.04 with 2D control software. 2 . .- !_ u OGO A oo [om amms Tomme Tomss Fove | o oo
pharmaceutical and environmental mixtures using a 2D LC N __ .
solution *  The first three components were recycled from an older | — C— 50 5(;5 :3 ;3 1 . . . o peetimn eauaieneE o datshase
system and were integrated with the 1290 Infinity LClJUU\ 0 N1 The first dimension separation is carried out using a
Pump, 1290 Infinity DAD, 1290 Infinity TCC and valve B . B i B ey B ey Poroshell 120 ECC-18 column. In the 2D chromatogram A, a
by upgrading firmware. ! | 6 | I ! bom Poroshell 120 SB-C18. is wused. In this example
The following columns are utilized in this work: J\ ‘ ‘ ‘ ‘ J\ ‘ ‘ WW\ ‘ chromatogram the peak is retained but no additional
| ‘:, ‘A ‘_. L - = A RN e A LN A ; 3 x 50 mm Poroshell 120 EC-CN 2.7 ym separation is achieved. This is not surprising as both
Agilent Poroshell 120 EC-C18 2.1 x 100 mm 2.7 pm 695775-902 . . - : ! W columns are C18 phases. No effect on the parent
: 15tpeak from nd ek from Y peak from | .. Ik chromatogram is caused by the sampling Chromatogram B
Agilent Poroshell 120 SB-C18 3 x 50 mm 2.7 pm 689975-302 Istdmension 15 dimension Istdimensio New Agilent-only special 2D-LC-valve. Single valve with fully symmetric 1 B is generated using a Poroshell 120 EC-CN column. In this
The analysis of impurities is an important part of the Agilent Poroshell 120 Bonus RP 3 x 100 mm 2.7 um 695968-301 ~ A Rowepths and synmetric fush-outbehavir, Ony vave tht dlows I chromatogram, the peaks are not retained as long column
development process in chemical industries. Due to the fact : fushoutof| 14— S— A. Hov_vever, in this case the peaks are separated. This is
that impurities are  structurally similar to the main Agilent Poroshell 120 Phenyl Hexyl 3 x 50 mm 2.7 pm 699975-312 — countercurrent iusn-out of loops. B L ana B B most likely due to the m-m interactions between the
compound it can often be difficult to separate them _ | | 2 | 6 B | i bom analytes and the stationary phase. Chromatogram
chromatographically. Of particular interest are early eluting Agilent Poroshell 120 SB-AQ 3 x 50 mm 2.7 pm 683375-314 Heart-cutting 20-LC (LC-LC): Only parts of the efiuent of the first column - the C(Poroshell 120 SB-AQ) shows an even greater degree of
polar compounds, as they are often biologically active. A Agilent Poroshell 120 EC-CN 3 x 50 mm 2.7 pm 699975-305 peaks eluted rom the 1st dimension column - wil Advantages of the new 2pos/4port-duo valve " 3 x 50 mm Poroshell 120 SB-AQ 2.7 pm separation. than either of the previous chromatograms.
solution to this challenge can be the use of the Agilent e iecedtoh dul Chromatogram D is generated using a Poroshell 120 Phenyl
1290 Infinity 2D-LC. In the heart cutting experiment the A mixture of Sulfa Drugs were used in this work as model e njected 1o e second column, ) c Hexyl phase. The analy_te peaks in this chromatogram are
peak of interest is sampled from the first column and eluted compounds. These materials were found to be stable in solution Typically a peak from the first dimension wil be 2D-pump 2D-pump ) When used in acetonitrile m-m interactions between the
into a loop capillary. This is then transferred by a switching over several weeks. These compounds can be separated using a samples s awhole and a gradentwith a longer analytes and_the stationary phase. Can be overwhelmed_ but
valve to a second dimension column. In this way co-eluting Poroshell 120 EC-C18 and a formic acid gradient,, but for this work me tha thecollctontine il be sed, Al Loood S — 0 : R at low organic content this is not th_e case. However since
peaks can be resolved. In this work the importance of the two compounds are purposefully co-eluted. Peaks 8 and 9 are also runtlmetantepo elct|0nt|meW|l EUSIeI.ASO p ; rrTTrTTTTTTT T T T T T T T T T T T T T T T the colum_n has a long _ah_phatlc linker it can als_o have
second dimension stationary phase is demonstrated. A purposefully co-eluted, but not addressed further in this work. LG, “ “/\ longer columns with higher seperation efficiency are ‘ — Wasle 2 4 6 B l L L hydrophobic character similar to a C18. The final 2D
wide range of revered phase columns are evaluated N _ — beingusedinasandimensioncolumn D-colurmn Valve 3 x 50 mm Poroshell 120 Phenyl Hexyl 2.7 ym chromatogram (E) is generated_wnh a Poroshell 120 Bonus
including C18, Cyano, Stable Bond AQ, Phenyl-Hexyl and [)\ Q - O\\Szfo ' ) ‘ A U RP column. As shown above in the PQRI table the Bonus
Bonus RP. Additional work is planned using alternative S u—s N™ "N~ o ’ RP column is one of the most dissimilar phases whe_n
solvents. A constant second dimension gradient is chosen, O \H H NH Care mustbe taken if peaks are eluting from the i switching i D Cﬁn;lpared tg_ a C1h8 phaie.hAs can bedsee(r; (:]ven olr: this
similar to the mobile phase of the first dimension. The peak ) 2 Sulfapvridine e ST - q shallow gradient the peak shape is good and the peaks are
is sampled using a counter-current capillary filling, (Fill Sulfathiazole, by hrstdmenswnpolqmnwhenggrad|elntonthel Loop? | well resolved.
direction and de-fill direction are opposed, compressing the 3 C, second dimensionis sl running - s peak wil be - = e
peak). The peak is sampled using a precise time sampling, o ] 325 bar e lost 1 1 ; z 6| E 1'0 1'2 1; ,
reproducible chromatography on the first dimension is 1o : D-column D-column i When pick 2D col or th 4 d : "
critical.  The heart cutting  experiment requires no 100 3 o €n picking a ZU column tor the second dimension, choose
o ‘analizati E == Fill direction ; 3 x 100 mm Poroshell 120 Bonus RP 2.7 ym something that is dissimilar to the D1 phase, Resources
additional software for visualization of the data, 50 = AIeLE il . : .
T JL ~ == Defill direction such as the PQRI data base is a good guide. Future work will
) 5 | I E include use of Methanol, different buffers and HILIC.
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