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Abstract: Objective To evaluate the effects of various polysorbates (PS) on the stability of different types of monoclonal
antibody (mAb) drugs. Methods Three types of monoclonal antibodies mAbA (IgG1 proantibody drug) , mAbB (IgG1
mAb) and mAbC (IgG1 mAb with Fec N297A mutation) were used as model proteins, and different kinds or contents of PS

were added into the mAb formulations respectively to investigate the influencing factors. The effects of PS on the stability of

mAb drugs were evaluated comprehensively by detecting the changes of quality attributes, such as protein aggregates and

insoluble particles. Results PS20 and PS80 showed no significant difference in inhibiting the formation of aggregates and

charge variants in the three mAbs (P > 0.05) , while the addition of PS80 in mAbB and PS20 in mAbC significantly

inhibited the increase of insoluble particles respectively (P < 0.05) ; The content of PS20 showed a significant effect on the

detection indexes of charge variants and insoluble particles in mAbC (P < 0.05). Conclusion Different types of mAbs

have different sensitivities to various kinds and contents of PS. Therefore, when designing the formulation of mAbs, it is

necessary to select appropriate kinds and contents of PS to further improve the stability of mAb drugs.
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1.1 #3 BH A(mAbA, IgG1 RIPLIAZSY)) i B
(mAbB, IgG1 H40) FEH P C(mAbC, IgG1 H4T, Fe

Gradient Buffer B 4 F 22 [E Thermo Fisher 23 ] ; PS20
FI PS80 M) [ B 5% /R 24 Ml 4 A e 93 A5 B /A 71 530 KD
AR UE BN 0. 2 wm IR AR [ 36 [ Millipore 22
F] 3 MS3002S / 01 Y Hi - K F-Fl 220-K-CN %Y pH 1
4 B 2% E A RR TR £ 0 7 PALL FSO10K10 % &
FHUE R G [ 2 [ Pall 23 6] ; THZ-C-1 B 405k V%
AR 5 R B S A A FRA ] S ICH 110 LAE IR
KA A ICH 750 LE R 15 746 W [ 75 [ 55 A5 7R
/N 3 Waters ACQUITY UPLC =5 %30 W AH €8, 3% 1
Waters SEC 200A (A% (1. 7 um,4. 6 mm x 150 mm)1
F 25 [E Waters 22 5 ; Thermo MABPac SCX-10(10 pm,
4 mm x 150 mm) 4 [ 3£ [E Thermo Fisher 22 &) ; GWF-
8JA UKL AT BT AN A [ R RART S T A2 A FRA 7 o
1.3 PSAF £ 2t #4482 M ¥raagien i 30 KD
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Tab. 1 Formulations of mAbA, mAbB and mAbC

g 2H 51 PS80(g / 1) PS20(g /1)
N297A 578 ) ¥y h gl VAR B AR RN R mAbA PS80 1 0
1.2 2 BRAAAME BRI E R AL T H Ps20 0 1
AR HRAR B A il e gm0 . .
WoBHR & A R TR A A S AV B2y Lac PS80 0.05 0
WABRA T ; CX-1 pH Gradient Buffer A 1 CX-1 pH PS20 0 0.05
2 255 R F R Sy i
Tab. 2 Test and detection methods of various influencing factors
M R 2 FASH LiORIUWIRES
fei il 40 °C,60% RH,0,20 d SEC-HPLC,IEX-HPLC
B i (4500 +500) Ix,2 ~ 8 °C,0,20 d SEC-HPLC,IEX-HPLC
] 2~8°C,250r/ min,0,20 d SEC-HPLC, IEX-HPLC , AN V& VE (ks

VE : RH A AR RE 5 1x Sy o't i B2 BA7 By s 34
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1.5.1 RGFHEBR (3% 1 (SEC-HPLC) 4 FE o #r
£ F . Waters SEC 200A column (1. Tpm, 4.6 mm X
150 mm) ; i 3140 : 200 mmol / LEERRELZE wii ,pH 7. 0;
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ITY UPLC = R R0HH €38 3O 100 45 2R o 47 K Ak
B, AR — A R Al

1.5.2 BFacii i (IEX-HPLC) 4E R 40 #r (i
#+ : Thermo MABPac SCX-10(10 pm,4 mm X 150 mm) ;
mAbA Al mAbB Fr H i sl A1 A : 125 mmol / L B R —
SUHA L L BIAR B2 125 mmol / LR &l —4h, TR sliAf C:
1 mol / LEALEN , W shAH D 2407K ; mAbC FIr FH it 8
A1 A:CX-1 pH Gradient Buffer A, pH 5. 8, it 8l 4 B
CX-1 pH Gradient Buffer B,pH 10. 2;7ii#:0. 5 mL/ min;
RERE 50 g K% K 280 nm. fii FH Waters ACQ-
UITY UPLC = R (3 SO g 25 R A T Jdie A
B, AR A

1. 5. 3 RGOS BUE IR BT 25 mL
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1.6 it F o4t RAIMPI3. 2. 0 AT 1T
O3B, SR RS B+ ARifE 2R SRR . AL Z ) e
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2.1 PSHAPE AL T AR vh

2.1.1 SEC-HPLC mAbA 74 i iR k)5 , H
RER T HERE DIHEH RUEEEZE, M0
T PS8OFIPS20ZH AR E 5431 0. 82%F10. 81%,
PR35 2 ™ AR E 518 0. 519% F10. 50% , 2%
S TG L 53R 1512810, 522, P 4353l
J90.207 #10.631) . AHHLAEL I 7 , mAbB Al mAbC
B A AR e M RIS B TR R, H
mAbB 7 i i 5111 T PS80 K PS20 4 iy B AE 1K 7
G351k 0. 49% F10. 52% , P 5 50 T IR ER T &
535120 0. 48% F10. 49% , 22 T TG it 4= L (e 57
Bk —1.765 F1 0. 632, P 433l 24 0. 167 F1 0. 567) -
mAbC 7E 25 i 2511 F PS80 K PS20 21 iy B4 1K &
535120 0. 83% F10. 87% , P 7 450 T I R ER T &

S350k 0. 89% F10.91% , 22 ¥ LG it 3 X (1 4y
SR =1. 037 F1-1. 809, P 43 51 24 0. 407 #1 0. 150)
T,

1.5rez0d
- i 20 d
mm 3% 20 d

SEC REMK (%)

B 1 AESE R A A R4 SEC R AL
EH
Fig. 1 Change trend diagram of SEC aggregates in groups

with various conditions in test under different influencing factors

2.1.2 IEX-HPLC HHEF I &4, 3 Fppixt
e it A% 1 B 52 e B BURR, 3 E AR & iR s,
TEX = 06 75 f 24 52 S [ R B 1) s 0 e 34 ( = 06 R
A IR AR ) AR IR G e, R
Y76 % A8 4k . mADbA 7 & R 2 7F T PS80 J& PS20
ZH Y WS B BN 12, 7% T 12. 6%, k5 510
By 0G5 B 21, 9% 1 21. 7%, 22 ¥ IS8T
27 (e 43 04 0. 265 Fi 1. 095, P43 5] 9 0. 808 Fil
0.344) . mAbB 7E & ik 45 18 T PS80 S PS20 2 i) &
g 25543 ) Ky 58. 5% K1 58. 3% , k3% 4 F F il F2 0%
SRR T3.3% M T3, 1%, 2 %W TG it 8 X
(¢354 1. 581 F110. 318, P 4351 0. 200 F10. 767) .
mAbC 7 /5 i 25 75 F PS80 K PS20 £ (1) 3 14 55 & 4>
R 62. 6% 1 62. 7% , %35 54 T 1Y == 16 75 1 433l
H74. 0% F174. 1% , 2% S TG 258 L (4350 H
—1. 000 F1-1. 225, P43 54 0. 387 #10. 288) . L& 2,
2.1.3 ANEMEHCRL F%FF mAbA, PS80 & PS20 4b
FRARE S TER A 5 AR = 10 wm B PEBOR
Bk 6. 9F1 6.3 / mL, FLAS =25 pm BT
ORI B BN 1L LA L. 44 /L, Wi 25 R
iiteEa X (> 10 pm:r = 0.593,P = 0. 587,> 25 pm:
t =-0.368,P =0.733) ; £ X} T mAbB, PS80  PS20
AbFR A RE b FE PR 5 H B > 10 wm ROk
NG R T8 FN11. 34 / mL, ZRA G FE XL
(t=-3.137,P =0.046) , 1% > 25 pum B AR IE B
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Fig. 2 Change trend diagram of main peak of IEX in groups

with various conditions in test under different influencing factors
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2.2.1 SEC-HPLC 0.025.0.05 }20.5 g/ L PS20 ¥
JE T mAbCAEZ DRl eI R e, R A
TEYE TGS mRE R RERE B
W RO0.77% .0. 76% F10. 80% , =4 =R IG5
S(F =1.444,P = 0.308) ; 6 I A= B 1) R £ 1k
EHEIMM0.79% 0. 76% F10. 17% , =4 255
PR E L (F =0.536,P =0.611) ;357 J5 4= B0 5
EREGEBN0.90%, = HER LG FE XL (F =
0.071,P=0.932), WLEI4, FKHPS20HE 0. 025 ~
0.5 g/ LIS AT mAbC 34 PR A Bl i 85UR:
BT —.

2.2.2 IEX-HPLC 0.025.0.05 5% 0.5 g/ L PS20 ¥
JET B mAbCTEA ¥R fi , H IEX FE I 0 i 2748
A5 MAE 28 D7 i T SO RRUR |, 3 Fh PS20 ¥ B R A FE i
G T 0 i A A 0 A ( FR KR A e Ak o TR

AR o R AR R 320 8 43 R 60. 7%
62. 7% F162. 4%, K1 0. 025 g / L PS20 ¥ £ T A mAbC
50.05120.5 g/ LPS20 4z 8] £ 7 A Gi it X
(t 5 15. 491 F113. 168, P45 0. 000 F10. 001),
0. 025 g / L PS20 2H H: F2 08 5 s A X AL . JBRE 2k
AR 0 S K 53. 7% .55, 4% F153. 1%, =3
ER G F = L (F=3.757,P =0.088) ; #E 1% )5
A Y T AR R 74, 2% T4, 0% Fl 4. 1%, =
HESTFIFE L (F=0.867,P=0.467)., WKS,
FEHA PS20 M B TE 0. 025 ~ 0. 5 ¢/ LG PIX T mAbC
r R i S SO AR 1 s e R AR — 3, (ARG 1Y PS20 Ik B
0, AT BB 235 M BRI Y i

20.071 5
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Fig. 3 Comparison of number of insoluble particles = 10 pm
(A) and > 25 pwm (B) in groups with various conditions after

shaking
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BE T mAbC EEL iR )5, HHEH A = 10 wm A
7 M SOREAS B0 91k 225.5.7.9 1 17. 24 / mL,
0.025 g / L PS20 1 J& 55 HoA 2 4~k J& 22 1) 22 53 1 ¢
T2 8 X (e 43 Wk =36. 235 F1-32. 727, P 43 5 K
0. 001 F10. 000) ; 4% = 25 wm A TEPERORAN S04
MR 13,7 1.1 F17. 84 / mL, 3 Fj i 5 19 9 2 i) 2
S GEE L5 -30. 660.-4. 556 F15. 502,
P339 0.001.0.031 #10.031). WK 6. mAbC7E
0.025 g/ L PS20 ¥ 2~ , HOAN IS VEGIORE AY A2 i A
% 1EPS20 MR EE 1 0. 05 g / LI, HORIEPEHORL Y
AR B> . I 0,025 ¢/ L PS20 X TR
VPR RORE 3G i i ORA BR T B PS20 vk EE
HAD R RO W MR IR 0. 5g / LI, HAE
TR

2.0 =0d
w5 1 20 d
um )1 20 d

sk 7% 20 d
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B4 A PS20 4 T mAbC [ SEC SRSk i3 &
Fig. 4 Change trend diagram of aggregates of SEC of mAbC

under different concentrations of PS20
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Fig. 5 Change trend diagram of main peak of IEX of mAbC

under different concentrations of PS20
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Fig. 6 Comparison of number of insoluble particles = 10 pm
(A) and = 25 pum (B) of mAbC under different concentrations of
PS20
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AT B0 HE 5 AR Fi A S SBT3 7 — % 1
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ANV OB E B8k H BT/ M mADC B 38 A i
PS20. [ iRBSEZE A R WY, B X T AN [F] S 7 )
P, PS IR T RCR HAT — 5 AR R (AR ANV PE B
Biiebr bR —E W25, Ht, BT Ryt Y
TR Ak 5 AT T s AP R 22 S, X PS Y AP
HEAT 0 28 PEAl DT Pk S R3S A TR PG PS
Fhis,

PS E M A5 SR B, 2 PS20 ¥k 7E 0. 025 ~
0.5 g/ LIGHE N, mAbC 78 BEMAR & i A2t
T3, B PS20 ¥ FE 7E— 5 5 (04 70 [l A X 4000 o) 2R
LRI I AR LA ROH o (HXTTF mAbC Yy A 4F
PE, e far A8 SR HE AR 5 T, PS20 W B2 3 ARk =2 3
L A8 SR R O R N R L A IR PS20
W A TT VA AR 1 ) AN T M fOR B A3
i, T B A PS20 W B b T LA ok i 2D
SR I AR B A, RIS SRR, PS E R
Z /N HEE R AR BRI BE ), 2 IR B 1Y PS
HARYE A BR e e BE 1 PS ekt — 25 $27t
HARERE , H2B 0 PS B 5 5 1A 5 2% 5 A 1
T R P D e i R RS M R AR KU L PR
BT A AR Ak T BT e [RTRE TR TR PS BRI

PS X FHGL R 2GRS PR 2, 5 I B[]
(4 J2 1T S R T AR 5 AU A X L 28 B B i
11T HISC 025 2 MPEAS | B 78 U A [R] 2 80 1) At
HXTF AR A & B PS U & A HI ],
PR LG A TR T R4 1 o 700 A Ty s 75 6 PS 28 %
HEAT 4T O T2 A0 L $C . T BE S PS 78 ST 25 9
b N R R I, el T B A B S B PS 4TS
SRR BT 25 AL T O & B SR X
HAnART 52 ) BRATT 245 ) R M A LB T HEA T IR A
IRFSE .
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