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Purpose Figure 1: Middle-up analysis with FabRICATOR (ldeS protease) — _
e To develop orthogonal methodologies using HRMS Rituximab Reditux Theoretical Mass
and dedicated software to compare innovator and / LC Fragment measured mass | measured mass (Da) Nk HH N CH, O ——
biosimilar monoclonal antibody drugs. (Da) (Da) 2 NaBH,CN - \CH3 a, "lig
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* Enzymatic digestion with IdeS followed by reduction . Fd
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labelling was developed for primary structure - 2
comparison in a single LC-MS run. " Fcl2 GOF 25203.68 25203.99 25204.25
e TripleTOF™5600 LC-MS/MS and BioPharmaView ‘ 5 ‘ \ ‘ S L
1.0 software were used for the biosimilarity G1F 25365.97 25365.97 25366.39 Figure 5: Dimethyl Labelling of tryptic peptides with light (Rituximab) and
. Figure 2: TIC Chromatograms of IdeS digested Rituximab (blue) and Reditux heavy (Reditux) formaldehyde
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Results
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o - T » Agilent Technologies Series 1100 pumps and 190 _ B0 _
Lﬁ/s t;:_Ilppm_lg and N-term pyroglutamate formation of N Fc/2 - autosampler G1E+C-term K not observed 25494 07 95494 57 . Am/z =4.02 on . Am/z = 2.68
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« Bottom-up approach using dimethyl labelling e i 1S DETECTION G2F+C-term K not observed 25655.75 25656.71 _1ap 1D0%0  THOS 11245580 o B
confirms the primary structure and PTMs in a single o . . . 2120 | - & | gmorzz S0
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Biosimilars or “follow-on biologics” are subsequent ooes | | | | BOTTOMRUP APPROACK g J h 100 J
versions of innovator biotherapeutics created following B . ) SPuse S U S S ERVE D E E U VU NN WO
patent expiry of the innovator product. The acceptance of Nl A VA S Figure 4: Mirror plot showing TIC of Rituximab (blue) and Reditux (pink) Mass (m/z) " Mass (mi2)
biosimilars by regulatory authorities requires extensive e : tryptic peptides ! v | Ox
characterization to demonstrate appropriate  and HoN-SLSLPGK (2+) o NDTLMISR (2+)
comparable quality, safety and efficacy with the reference e (e - e g HC C-term peptide Am/z=4.02 Am/z =2.01
product. In this study, we have developed a robust and - O L o
fast approach in the comparability of innovator and Figure 3: Mirror plot of deconvolved mass graph of ldeS digested Fc o | B Fvedl [ e . P
biosimilar  products using high resolution mass fragments of Rituximab and Reditux | B0 "
spectrometry and BioPharmaView™ software. This GOF + C-term K g0 4r2re a0 reores HeAb
approach was used to compare the primary structure and . kFelz 20 PO
post-translational modifications (PTMs) of the innovator . GLF + C-term K 60 200 A0 20784 4320
drug Rituximab, a monoclonal mAb used for the treatment GIF 1 50 00 47-78;52828 1000 J j{
of cancer and other autoimmune disorders, and the I H 40 - ot S 0 ;mOL 44~10L e ng Lo
biosimilar Reditux. . el % 30 | Mass (m) s ) |
| | G2F - i
| f‘u Reditwx = CONCLUSION
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. W~ T | PTMSs, such as glycosylation, N-term pyroglutamate formation and C-term
. | e . | e e Middle-up MS analysis of Fc fragments shows an B e e T I e e e B B s e S Lys clipping.
incomplete C-term Lys clipping in Reditux (left). Digestion of both Rituximab and Reditux with trypsin and pepsin results in 100% * Bottom-up approach using dimethyl labelling technique is an orthogonal
Comparison of the three most abundant sequence coverage, and shows no difference in the primary structure of both approach that permits the determination of primary structure and PTMs,
L vator hiosimilar glycoforms shows slight difference In ratios antibodies such as oxidation and deamidation in a single LC-MS run.
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