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Figure 1 (A) One exenatide raw material contains an impurity that accounts for 40% of total mass. This impurity is
confirmed to be an amino acid insertion event of an extra proline residue via sequence analysis enabled by Waters
Xevo™ QTof G3 Mass Spectrometer configured with UNIFI™ Scientific Information System. Amino acid analysis via
Waters AccQ-Tag™ Ultra Chemistry Kit confirmed that the proline residue exceeds USP monograph acceptance
criteria. (B) Under RP analysis, this impurity coeluted with the native species; mass spectrum revealed this impurity
that would be ignored by UV spectrum. Reducing column temperature to 30 "C achieved partial resolution, which is
outside robust RP analysis operation range. (C) HILIC separation using BEH stationary phase readily achieved
baseline resolution (Rs = 2.94), verified by mass spectrum. HILIC separation leverages the hydrophilicity and polarity
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Figure 4 In BEH HILIC separation, at constant pH (~3), ion pairing reagent affects elution order of deamidation impurities.

* ESI mode: positive ACQUITY QDa Il Mass Detector difference to resolve impurities. native
« Capillary voltage: 1.5 kV . . . . . ﬁ native 3
e Cone V0|tage: 15V ImprOVIng effICIGHCY Of Impurlty rQSOIUtlon 1505 13 W|th Spike_in |mpur|ty
* Probe temperature: 600 °C . fide d dat , /'® Q 2 / 1 2 Tatlve,[;Eu% :
xenatide deamidation species: Ho_ : exe-DE, 0.1 ug
™ : ; exe-D: MW =4,187.6 Da, A +1 Da ®©®©®®®©@®©®@®®®® 1 3 2: exe-E, 0.1 ug
BEH™ HILIC analysis Time | Flow | o/ | 0B |C E: MW = 4,187.6 Da, A +1 D PPV OWOHOORP® - -
. Sample: 0.25 mg/mL in 50:50 ACN: pH 4.5 (min) | (mL/miny| 727 | 7B | Curve e o102 6 3. exe-D, 0.1 ug
exe-DE: =4,188.6 Da, a
acetate buffer initial | 0.300 | 20 | 80 | Initial @PP®@._,, 28N>28D _
« Column: ACQUITY Premier BEH HILIC Column, 5 0300 | 20 | 80 5 native
130 A, 1.7 um., 2.1 mm X 100 mm o o300 o Tee T e A | v 5 Tris-HCI, pH 8, 37°C, overnight
(p/n 186010378) 1 > 0006|  Peak Column: 100 mm Native: 2 ug
» Column temperature: 40 °C 3 0300 | 75 | 25| 6 RP _oos|  fronting Mass load: 0.5 ug 5 " 1: exe-D, 2.2%
» Mobile phase 34 | 0300 | 75 | 25| 6 < Gradient slope: 0.5% organic phase /min < / 2:-16 Da, 1.6%
A: 50 mM.N_H4HC02, formic acid, pH 2.8, in water 35 0.300 20 | 80 6 0.002| Elution order: exe, exe-D, exe-E, exe-DE 1T 2 J 3 3: exe-isoD, 8.6%
B: acetonitrile (ACN) 45 0.300 | 20 | 80 6 0.000] = Total impurity: 12.4%
50.00 5950 6000 ‘6.0.‘50‘ 6100 6150  62.00 Time
BEH amide HILIC analysis Tir_ne IT_I/OW oA | %8 | Curve B) - —— Flgufre 5 In BEH HII_.IC separation, optlleefd. condlltllon achieved separat:con for sar.nples. with impurity spllke-ln
. Sample: 0.25 mg/mL in 50:50 ACN: pH 4.5 (min) |[(mL/min) - - Column: 150 mm and forced degradation. More than 12.4% of impurities were generated after overnight high pH degradation
acetate buffer Initial | 0.200 | 99 | 1 | Initial BEH Amide coeition Mass load: 0.5 g which presented risks on drug safety and efficacy.
» Column: ACQUITY Premier BEH Amide Column, 1 | 0200 | 99 | 1 | 6 2 Gradient slope: 1% organic phase /min
130 A, 1.7 um, 2.1 mm X 150 mm 99 | 0200 | 50 150 | 6 HILIC o002, Elution order: exe-DE, exe-D/exe-E, exe ]
(p/n 186009506) 100 | 0.200 5 | 95 6 0.000] CO n CI usions
* Column temperature: 40 "C 103 0.200 5 95 6 1800 1850  19.00 1950 2000 2050  21.00
) g\/'_°1b(')|emﬁ’\;‘a§|i HCO,, bH 3.4, in water 104 | 0200 | 99 | 1 6 . - Leveraging orthogonal selectivity of RP and HILIC strengthens impurity detection, raw material screening, and
. 4 27 L -UU9] . . . . .
B: 10 mM NH,HCO, in 10:90 water:ACN 114 | 0.200 | 99 | 1 6 C) vo0s] resolution? Column: 100 mm overall QC strategies for increasingly complex peptide therapeutics
BEH HILIC ooos] X3 faster Mass load: 0.5 ug « Mass spectrum information enables detection of co-eluted impurity that is ignored by UV detection
. < o . . 0 . .
Reversed-phase (RP)anaysis e | A | %8 |cune 1 E AT
« Sample: 0.25 mg/mL in pH 4.5 acetate buffer min) j\m=min — N — ' ’ ’ ’
« Column: ACQUITY Premier Peptide CSH™ C18 Initial 0.200 15 85 | Initial 1800 1850  19.00 1950 2000 2050  21.00 References Please ViSit our bOOth (#213).
Column, 130A, 1.7 pm, 2.1 x 100 mm 5 0.200 | 15 |85 | 6
(p/n 186009488) 25 0.200 35 | 65 6 Figure 2 Exenatide contains two amino acids, position 13 glutamine and position 28 asparagine that are subjected to _
« Column temperature: 60 °C 26 0200 | 75 | 25 6 deamidation. Deamidation leads to one Dalton mass shift which is difficult to confirm unless high resolution mass IE)/Ia :Ispac?’:uarilﬁ Agfcglflgazlrfngﬂlce)thso\?vi%ezeclOS\r/r;ﬁ/lnSt’?,zd ication
. ’Iz\ﬂlogi!le()/ppase_ . t 28 0200 | 75 | 25 6 spectrometer is used. Synthesized standards containing one or two deamidation events were custom-made. Deamidation Note 720008300, May 2025, V\S/Jaters Corporation PP
B: o.1<y0 fg;m:g Zg:d Ez/z; :2 Xgﬁr 30 0.200 15 | 85 6 species are challenged for separation under RP condition (A). BEH amide HILIC separation (B) improved peak symmetry
I 95 0.200 15 | 85 6 and BEH HILIC separation (C) achieve improved resolution at steeper gradient and faster analysis. AccQ-Tag, ACQUITY, BEH, CSH, Empower, QDa, Xevo, and UNIFI are

trademarks of Waters Corporation and its affiliations.

©2026 Waters Corporation

Download scientific posters at waters.com/posters


720009458EN


	Slide 1



