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The separation of antibiotics presents a significant chromatographic challenge due to their diverse structures, multiple ionizable functional groups, and
wide range of pKa values, which result in complex charge states under typical LCMS conditions. In this work, PCS technology is used to address these
challenges by leveraging pKa-dependent retention mechanisms. Under low pH conditions with formic acid as a mobile phase modifier, many antibiotics,
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biopharmaceuticals. However, basic compounds often exhibit unwanted interactions with silica, impacting peak &H par'ticularly thgse with basic functionalities, are.protonated a.n.d positively charg.ed. On conventional stationary phases, these species can inte'rafct with
shape and efficiency. Positively charged surface (PCS) stationary phases mitigate these interactions, improving \ OE . re5|dt.JaI negatively ?harged §|Ianql groups, leading to peak tailing and poor efﬁaency. In co.ntrast, I.DCS technology |n.tr<')duces a controlled p05|t|v? charge, —
separations for basic analytes under acidic mobile phase conditions, such as formic acid. While PCS technology is [ ’R"P Ligand], creating electrostgtlc repulswn with protor;nated ana.lyte.s and thereby reducmg secondary |nteract|9n§. This re.sults in |mp.roved. pgak §hape, particularly .
established on 2.7 pum particles, its implementation on smaller particles introduces significant performance gains. By ~ PCscisstructure for compound§ with higher pKa values,.whlle retentu?n is governed more predictably by f.n{drophob.lc'|nteract.|ons and r.e5|du'a| |on|z.at|0r.1 state. '
reducing the superficially porous particle size from 2.7 um to 2.0 pm, improved resolution and enhanced efficiency Compound§ thh lower pKa values, which are r’pore .Ilkely to be neutral under these cond.ltlons, exhibit reter\tlon bghawor driven primarily bY their 70000000
across a range of basic compounds is observed, from small molecules (90 A phase) to peptides (160 A phase). *0*5' (CH)* —CH; hydrophobicity. The use of a smaller 2 um particle size further enhances chromatographic performance by increasing the number of theoretical plates, I
—— Hs C reducing band broadening, and yielding sharper peaks compared to larger particle formats such as 2.7 um. Additionally, formic acid serves a dual role by 3 |
i £sc18 Stmcture maintaining protonation of both the analytes and the stationary phase ligands while also providing excellent compatibility with electrospray ionization i soeene |‘
51521 semvence: e RGGSGLILGK N2 TEST CONDITIONS: mass spectrometry. As a volatile modifier, formic acid supports efficient ionization in positive mode with minimal ion suppression compared to stronger, g — | { ‘
5,502 sequence ac JvorL Il Az Column: HALO 160 A PCS-C18, 2.7 pm, 2.1 x 100mm nonvolatile acids. Together, the combination of PCS technology, optimized particle size, and MS-friendly mobile phase conditions enables improved _ \ |
7 s Crain B O Part Number:92812:617 efficiency, selectivity, and peak shape for the separation of structurally diverse antibiotics. I | | \
Comparison Column: SPP 160 A C18, 2.7 um, 2.1 x 100mm 20000000 I ‘ |' ‘
E Mobile Phase A: Water/ 0.1% Formic Acid ‘ | ~ . \ | | |Iw \\‘H \ |L\ |
% | Mobile Phase B: Acetonitrile/ 0.1% Formic Acid 1 1 1 1 1 — ‘ A /v " | R f | \
S Mot Phase b hee Rapid Impurity Detection in Semaglutide Enhanced by PCS Technology N S0 NTVURT O 10 0 | PSRN I | O, L A YW Vasay N A N A S
£ 00 2 L . . . . . o
£ 100 35 To demonstrate the applicability of this technology to real-world samples, a compounded formulation of semaglutide was analyzed using a high- o ' etention Trme (1)
2 Flow Rate: 0.3 mL/min resolution mass spectrometry system. When evaluated on a conventional peptide stationary phase under formic acid conditions, the chromatogram
PP 160 A C18 (non-endcapped) IT?mCFt’?ra:;”f“"o E - exhibited poor peak shape, limiting both resolution and interpretability. Upon transitioning to PCS technology, peak shape improved dramatically, 500000 — o )
njection Volume: 1. 200000 20um  —27um I
HALO 160 A PCs C18 W]avelength' PDA ZSOunm revealing an impurity that had not been observed on the standard phase. Further investigation suggested that this impurity corresponded to cyclization, 800000 i — ; pepite: iFPEPVTUSIMSGATSUHTIORAESSS | |
: 4 [ 2.0um —2.7um i 700000 " LYSLSSVVTVPSSSLGTGTVICNVNHPSNTK
Flow Cell: 1 pL and modification of the N-terminal histidine. To confirm this hypothesis, the sample was subjected to forced degradation to promote formation of the 700000 vo , H peptide: TREVTCWY EVK(Carbami o /| prabiddimaeiility l ‘l
um —2.7um | 12000000 " s ' [\ 600000 Peak Widths:
Data Rate: 100 Hz suspected impurity. Analysis of the degraded sample showed a clear increase in the impurity peak, supporting the proposed theory. While the initial PCS 00000 gl S 2 1,86 sec [ _ 2o 520 ‘ ‘

j i T i T § Response Time: 0.025 sec.
00 20 4.0 6.0 80 10.0 12.0

o LC Systen: Shimaclzu Nexera X2 method provided excellent resolution between the intact semaglutide and the cyclized impurity, the run time was approximately 60 minutes. By o :,g",,:.“:"i’f‘:‘i"j.c | ‘\ R 71 % ‘;' ‘I‘. e ‘| l‘
. .. . . . . . . . . . .. . . « 7um: 1. ec = =
me. mi optimizing the gradient and leveraging a smaller particle size to maximize plate count and efficiency, the method was significantly accelerated, achieving g ! =l \ £ oo [ . I
. . .. . . . . o . . . . . . 300000 [ [ \ Il
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