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Analysis of blood concentrations of antibody drugs using LC-MS/MS
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Rieko KOJIMA, Yukihiko AIKAWA and the Biological Analysis Group in Toyama
Pharmaceutical Research Association
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Summary

In recent years, research and development of biopharmaceuticals for the treatment and
prevention of various diseases has advanced. In the development of biopharmaceuticals and
biosimilars, it is important to accurately quantify blood concentrations and understand their in-
vivo kinetics, and until now, these have been measured mainly by ligand binding assay (RBA)
techniques. On the other hand, the selective reaction monitoring (SRM) method using a triple
quadrupole mass spectrometer (LC-MS/MS) has been attracting attention because of its greater
selectivity and larger dynamic range than the RBA approach. Therefore, in this paper, we report
on the activities of the Biological Analysis Group in Toyama Pharmaceutical Research Association
in 2022 aimed at acquiring techniques for measuring blood concentrations of antibody drugs using
LC-MS/MS. We learned the procedures for establishing the measurement method by selecting
the target peptides (surrogate peptides) to be measured, preparation methods for the samples, and
detailed examination of the measurement conditions. We believe that these studies help us gain
a deeper understanding of blood concentration measurement, which is crucial for the study and
development of biopharmaceuticals, and we would like to utilize the techniques and experience
acquired through this research to support companies in Toyama Prefecture.
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>Rituximab heavy chain chimeric
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EHEE LLGGPSVFLFPPKPKDTLMlSRTPEVTCWVDVSHEDPE\H(FNWYVDGVEVHNAKTKPREEQY
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>Rituximab light chain chimeric

T4l QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRFSGS
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HZL:ACQUITY UPLC Peptide BEH C18 Column, 1.7um,
300A (1 mm x 150 mm) (Waters)

MS%{# : Xeno TQ-XS (Waters)

<7 ABESEH (pPVVS)
® LCEH & MSHEH
- HEHHEA:0.1% FA « Splay voltage: 3kV
- FE)4EB:0.1% FA/100% ACN
s ISUTR Transition 1: pVVS
0-8 min: 25-40%B + Cone voltage: 30V
8-8.5 min:40-90% B « Collision energy: 16V
8.5-10 min:90% B » Transitions : Q1(m/z)>=Q3(m/z)
10-10.5 min:90-25% B 603.3>805.4
10.5-15 min:25% B
- 7ti®:100 pUmin Transition 2: IS—whole mAb
« hSLEE:55°C - Cone voltage: 30V
+ GEAE:10uL « Collision energy: 16V
- Transitions: Q1(miz)>Q3{m/z)
606>809.4
ERRE S (PASG)
® LCEH * MS&H
- BHIEA:0.1% FA - Splay voltage: 3 kV
- ¥BHh4E8:0.1% FA/100% ACN
v TFTTb Transition 1: A tic
0-8 min: 15-40%B + Cone voltage: 30V
8-8.5 min:40-90% B + Collision energy: 16V
8.5-10 min: 90% B + Transitions : Q1(m/z)>Q3(m/z)
10-10.5 min:90-15% B 598.3>817.9
10.5-15 min:15% B
+ it 100 pL/min Transition 2: 1S —whole mAb
+ hFLmEE:55 °C + Cone voltage: 30 V
« FEAR-40 UL + Collision energy: 16 V
+ Transitions : Q1(m/z)>Q3(m/z)
601=821.9
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1.0-1000 pg/mLOFPHT 1/X? DEADIITT r>0.99
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6. LC-MS/MS, &V ELISA ZBW\:=UYFS
I TH/’E T A0 MAEERIE

XY ADRHEREY, VXTI~ TE 50 Fo0k
150 ug #%45-L, 0, 2, 5, 24, 728 X 0192814
W 20 LR RBERIML (K7 A), Mgk Y Fo=
TS LC-MS/MS ZHWTHlEL (W7B). %

B E R AR R
w0 y = 0.069488x - 0.028874
r = 0998935
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A
y = 0.0336193x — 0.0136659
r=0.993224
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0,25 24 .
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N R, mAE
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LC-MS/MS T3 (i 1 pL)
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72, YA T4 5 A THMARE w2 i ELISA kit

(Aybay ImmunoGuide Rituximab ELISA (mAb-
based)) (CX 0, MEHRFY Y F I TREXNEL

(F7C), #ERZILBMRE L7z, oA, MmiGH
VYR 7T ORERBIIFEAEOMEINAFEO 5.
DT EMNS, AWFETHE L7z LC-MS/MS % v
72NV FR I T RENELEORYU R RT T ENTE
b EZEZTWS.

AWFZETIE, LC-MS/MS TollEssd1x, ELISA
TOWMERR L FAROMAREEREZ R L2 TR
<, MBEELEMOETH-7. L LEdD
LC-MS/MS TOHIEX, Yar— 7 F FOjEE
HWEHRTHY, ELISA TOMER, #4714+ 54
THEPREET HEMONRTF FREFTRL, R
RDSERET A EHHE T T2 ELIEAS T O AR Z MK
THRTHAHZENS, WEMITENDA L SRl
Wb EIIHEBPLETHLLEZLNS.
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B M7= BRI TR R A & RAs L IE F L, DidkBe g
M7 TRLE, F NI HBAR T F RIS O
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