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Introduction Qualitative Standards: Sialic Acid reference Panel (SRP) and Neu5,9Ac, Biopharmaceutical Sialic Acid Analysis to Satisfy Regulatory
Over the last two years the vast majority (27 of 28) of the FDA approved therapeutic biologics have been A sialic acid reference panel (SRP) containing a mixture of sialic acids found in humans and animals is used as a system suitability standard. The sialic Requirements
glycoprotiens (1). These glycosylated therapeutics are comprised of glycoprotein hormones, cytokines, clotting acid reference standard contains Neu5Gc, Neu5Ac, Neu5,7Ac,, Neu5Gc9Ac, Neu5,9Ac,, and Neu5,7,(8),9Ac,.

Sialic acid analysis is a regulatory requirement and should be performed throughout the product lifecycle. The key
The acceptance criteria for this standard are that the HPLC profiles from the SRP at the start and end of the sample set should overlap with minimal data acquired from this study:
drift in retention time (e.g. £ 0.1 min.). The DMB profile for the SRP is shown in Figure 2A.

factors and monoclonal antibodies. Sialic acids are terminal, negatively charged monosaccharides present on
many N- and O-glycans. Biopharmaceuticals often contain two main types of sialic acid; N-acetyl-neuraminic acid
(Neu5Ac, purple box figure 1) and N-glycolyl-neuraminic acid (Neu5Gc, blue box figure 1). Neu5Ac is found in both
human and non-human cells, whereas Neu5Gc not present on human glycoproteins and is immunogenic (2). The

1. Identity of each sialic acid present

biopharmaceuticals efficacy, serum half-life and immunogenicity are impacted by both the abundance and the The purified Neu5,9Ac, standard is used to determine the relative abundance of O-acetylated vs non-O-acetylated sialic acid residues (Figure 2B). 2. Absolute amounts of Neu5Gc and Neu5Ac
type of sialylation (including O-acetylation) (3). Consequently, sialylation is a glycosylation critical quality attribute 3. Relative Percentages of Neu5Gc/Neu5Ac/Neu5,9Ac, (if applicable)
(GCQA). Sialic acid analysis is in the quality guidelines for registration of biopharmaceuticals (ICHQ6B) and should
be performed throughout the product lifecycle AU
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Figure 2: A) DMB-labeled sialic acid reference panel profiled on an LS-R1 HPLC column; B) Neu5,9Ac, Standard
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Ludger’s DMB kit for Sialic Acid Analysis and Standards

Sialic acid analysis workflow designed to satisfy the regulatory requirements for biopharmaceutical sialic acid /L DMB-EPO
content analysis to specify the following: . . —~
Quantitative Standards (Neu5Ac, Neu5Gc)
o _ . . _ Figure 6: DMB profile of EPO in comparison to SRP and Neu5,9Ac,
1. Overall degree of drug sialylation — absolute | The quantitative standards are NIST-F and USP traceable Neu5Gc and Neu5Ac monosaccharides dispensed to approximately 1 nmole (exact values in C
quantitation of sialic acid residues per molecule : of A for each batch). Preparation of serial dilutions of the Neu5Ac and Neu5Gc quantitated standards provide calibration curves (Figure 3A). The peak
(nmol/mg protein) areas of Neu5Ac and Neu5Gc in test samples are compared to the calibration curves to provide quantitative data on the amount of each sialic acid. EPO (50 pg Glycoprotein)
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2. Relative quantities of NeuSAc:Neu5Gc The Ludger acceptance criteria using in-house SOPs is that the calibration curve should give R? values of >0.99 for both Neu5Gc and Neu5Ac (Figure 3B). Sialic Acid Acids on Protein andr;::;Az(n;zless Percent (%) of Sialic
. . . (nmoles/mg protein) Acids from Peak Areas
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500.0 | 0o & Most therapeutic mAbs are 1gGs where the levels of sialic acid can impact the pharmacokinetics, specificity, and
| 0 02 04 0-6; 08 ! 1.2 anti-inflammatory activity (4). Compared to EPO, I1gGs have lower levels of sialyation so larger amounts of starting
i o material are required (e.g. 100ug — 200ug) (Figure 7, Table 3).
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sialic acid analysis workflow are:

« Satisfies the regulatory requirements for biopharmaceutical sialic acid content analysis, providing: 1) the overall
degree of drug sialylation (absolute quantitation of sialic acid residues per molecule); 2) Relative quantities of
400.0 Neu5Ac:Neu5Gc; and 3) relative percentages and identity of O-acetylated sialic acids.
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T 200.0 The validation protocol followed ICH guidelines Q2 (R1) to show that the Ludger Standard operating procedures for sialic analysis were suitable for . |s validated to an ICHQ2 standard
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(erythropoietin (EPO), monoclonal antibodies, etc..).
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DMB labeled sialic acid standards are eluted under the following HPLC conditions:

Column: LudgerSep R1 (Cat. #: LS-R1-4.6x150) Range: The working range for starting amount of fetuin glycoprotein that gives a linear response is 5 to 100 pg for Neu5Ac and 25 to 100 pg for
Flow: 0.5 ml/min; Temperature: 30 °C Neu5Gc
Solvent A: methanol: acetonitrile: water (7:9:84); Solvent B: acetonitrile '
Excitation wavelength: 373 nm Emission wavelength: 448 nm o L . _ . . _ Refe rences
Limit of quantitation: Both Neu5Ac and Neu5Gc show a linear relationship between sample amount and signal to noise and are present at levels
| . above the LOQ (10* S/N) across the whole range of amounts (5 to 100 pg). 1. https://www.fda.gov/Drugs/DevelopmentApprovalProcess/Druginnovation/ucm537040.htm. Novel drug approvals 2016,
Scheme 1: DMB Release and Labelling Workflow Novel drug approvals 2017
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Table 1. 30 min running method for HPLC analysis suitable for analysis. DMB labelled samples can be frozen for up Minutes CO ntact for more informatign
using a LudgerSep-R1 column (4.6 x 150 mm, 3 pm to 2 days. Figure 5: Sample Stability of DMB-Labelled Sialic acids after Derivatisation
particles) LS-R1-4.6x150. (overlay of traces from time points: 0, 24, 48, 72 h) Thank you for viewing my poster. If you’d like a copy or want to know more about L d
Injection volume = 25 ulL our glycomics workflow then please email me (claire.morgan@Iludger.com) or u ger

connect with me on LinkedIn. Thanks, Claire. WW\/\/.ludger.COl’n
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