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Introduction Waters™ Corporation, 34 Maple Street, Milford MA, 01757, USA s HPS osf |\ Steel
Peptides offer higher specificity than small molecules, and low immunogenicity which j 0.45
makes them excellent candidates for new medications. Specifically synthetic peptides produced ReSU ItS 0.40- 0@06090990 0.40
through solid phase peptide synthesis allow for more control with more predictable impurities with a j | G@
relatively low manufacturing cost. - | CRORVDIAOEERARED 2 0%
An excellent example of upcoming synthetic peptide drugs is Glucagon-Like Peptide-1 | | 0.30 0.30
Agonists (GLP-1s) which are prescribed for the treatment and management of obesity and type-lI| oy /\ M a.XP e ak o1 . | - 0.5,
diabetesl. Recently, GLP-1 drugs such as semaglutide, have boomed in popularity as a weight | 0.170 Stal n IeSS 0.20- g — AN < -
management treatment after success in clinical trials.2 Given the prevalence of GLP-1s, it is 0.16 0.160 | O) ) ) $ g 020 O
Important that the quality control for this class of pharmaceuticals is supported by versatile, | H PS 0.150 S I i qv) 8 8 alla 0.15 %
sensitive, and reproducible chromatography methods. 0.141 V10 te e 0.101 L:,J 0.10 &)
Here we address these needs and developed a single HLPC-UV/MS method for the | | /\ J — 005 =)
analysis of a variety of GLP-1s. The experiment was based around a systematic protocol which f 0130 0.00- O | _J Q)

. . . . ~Nh_ri . 0.12- 120| ' et b 0-00"H_H_H_H_H_H_H_H_"
was key n helping to !dentlfy high-risk factors and to shorten the mgthod development tlmg. - | 0.120 900 920 940 960 980 1000 1020 1040 1060 N VTR
Beyond this MaxPeak high performance (HPS) technology was used to improve chromatographic < | 2 0110 Minutes Minutes
performance. 0.101 QD 0.100{ D Figure 3. The Desamino impurities of glucagon are structurally similar to glucagon and their separation

i shows the versatility of this protocol.
Systematic Protocol | |2 | [T y orthis p
“ 008 - 0.080 = :
] (22 [W] | |5 = Peak Purity
] 0.070;
H’ s Solubilize Sample: Decide on RP Eluent Additive: Required for RP Peptide Separations ('6 c) : - - - . . "
e | N | Sye— pe: | i P e 0.067 0.060 © Being able to show evidence that a peak is pure is a useful tool when looking at impurities.
R If necessary, centrifuge at 12,000 g for 5 min E _ . ) .. L. : . ]
t— and analyze supernatant Recommended for LC.MS R ocommanded for LCUV | O 050 E With glucagqn desamlno |mpur|t_|es are not |nd|V|dugIIy aval_lable. Wh_en this is the case using
=+ If assessing both, start with FA; TFA requires extended equilibration 0.041 % o ) spectroscopic analysis can provide reasonable confidence in the purity of a peak. Using the
. __-- | ) empower peak purity tools to test for sprectal homogeinity the purity angle less than the
“ 2150 2160 2170 2180 2190  22.00 0O e purity threshold suggesting that the peaks were pure with no detectable coelutions. Data from
Minutes Minutes both the QDA mass detector and the PDA Uv detector were used for this analyisis.
Peptide Separation Screening Method If peptides resolved: Figure 2. Comparison data of semaglutide standards showing the increase in peak height and area when run on Maxpeak
Column Recommended order: " Advance with the developed method HPS XBridge petptide premier BEH C18 column whgen compared to its standard stainless steel counterpart using TFA as a ST o
Figure 1. Systematic 1. XSelect CSH 4.6 x 150 mm = Optimize gradient, details in linked guide eluent additive. 0.085 ﬁ-.lL.:’[lljthhrEShnld pm
protoco| used for the 2. XBridge BEH 4.6 x 150 mm . E j;;.:l
development of the Injection Volume: | <125 L target 1ig per peptide WpeptidesNOT resolved: MaxPeak HPS technology was used to reduce the risk associated with metal-oxide interaction that is 0.601 < e
method found in this 1. Usethe second RP column with same . . ] ) . ] ] ) - -
Flow / Temp: 0.96 mL/min at 60 °C RP Eluent Additive as used in inifial screening. known to occure with peptides. Peptides and oligonucleotides tend to chelatate with the chromium oxide layer — e
poster. Scannable QR - T 2. Usealternative RP Eluent Additive (eg. 01% found on stailess steel hardware. Traditionally this issue was resolved with passivation methods where acids or 0.50- ' 240
code links to a white Gradient: 0.5-55% B in 20 min. Then 55-90% B TFAif 01% FA first used) on each RP column. . _ y oM R P _ _ _ ' =T 22
paper with further details in 2 min to ensure all peptides eluted! e other compounds are run through the instreument followed by sacrificial injections of the analyte to fill any active ? o 8
on the systematic RP Eluent A 01% (v/v) FA or TFA in LCMS Grade Water e _ _ site on the surface of the metal. Before this lengthy procedure is followed inconsistencies due to the analyte 0.40- = e
protocol. R 05 /) o TFA i LOMS Grado MoCH ItdeSCmar:t:h Tg:;g;::;':m::atlﬂ;;;:tn S adsorbti_on can significantly affect thg reproducibili_ty of a method. Beyond this these methods introduce risk to — e
Forsomopeptid sl aighrconcartionferk Bruy b e S Pt Saprions e Socon .. = Contact your Waters Chemistry representative the quality of the method due to the issues that arise qwhne they are not followed properly or done for a < .30 e
sufficient amount of time. o
A common yet seldomly talked about problem that is a high-risk variable in MaxPeak HPS Technology elimates these interactions. This elimation leads to better general 0.20. __fo
HPLC analysis is metal oxide analyte interactions. These interactions can adsorb chromatographic results with the majority of comppounds. The analysis of thes GLP1 compounds specifically ool o
analytes in a varying amount through several injections. This can often be seen as a saw aproxamately 20% increase in height when analyzing semaglutide and aproxamately a 40% increase in 10 SR OEEOEE e TR OTE TS
high relative standard deviation in peak area or height, worsened limits of detection, peak heght whgen analyzing Liraglutide. Beyuond this the reproducibility of the method increased all without | = R| Nomo [UomabeTine|Pulyl | Pubyi | A | Heght | Pkt
and poor chromatographic peak shape. Resolving these issues is possible with time difficult passivation steps before the analysis. Overall HPS technology leads to a better separation that is less J 6 T{Ouosgon| 5168|0120 068 47eseds o079
consuming passivation protocols and sacrificial analyte injections. These additional risky when compared to standard stainless steel. Additionally the life of MaxPeak HPS columns tends to be v 2 Dest 9767 03  14s4 o725 emEz [
steps before an analysis introduce a significant amount of risk in the method. higher as it does not require the sacrificial injections to get reliable results 300 8% 4 E'WM;fftesm'm 1020 10.40 1080 e b e s B rr_
Based on molecular structure some classes of compounds can be more prone S | Des 4 10413 0270 1350 258058 seess [
to this interaction including: peptides, oligonucleotides, phosphorylated compounds 0.20 0.200
and many more. Peptides are particularly vulnerable because they act as Lewis bases, ﬁ 0.190] C | :
allowing them to donate electrons and chelate to the metal oxide found within 0.18] 0.180] onciusion
standard stainless-steel high-performance liquid chromatography (HPLC) systems. M aXPeak 0170 St : nI
| Waters has created a solution to this issue, by coating internal metal surfaces 0.16] 0160 alniess The thoughought assessment of the risk before conduction the development of a separation
with MaxPeak High performance surface technology these detrimental interactions can H P S 0250/ method allowed for the ccreation of a more quality method while reducing time. Asessing the
be eliminated. Eliminating this interaction leads to increased peak area, peak height, n 0140 Steel high risk variables showed ther benefit in MaxPeak HPS technology when working with these
with reduced relative standard deviation of multiple injects, and generally improved o | compounds. MaxPeak HPS technology
peak shape.
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Metal Metal Figure 3. Comparison data of liraglutide standards showing the increase in peak height and area when run on MaxPeak

HPS Xselect petptide premier CSH C18 column when compared to its standard stainless-steel counterpart using TFA as a
eluent additive.
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