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2 % HPLC-FMA (high performance liquid chromatography-fluorescence micelle assay) il & & 41 24 4 v 5
Ll 24 g 80 7 2 ¥ J7 v T i S 06 5 A (R R B0 AIE, LABIF 98 1% J7 v TE 22 /1> S50 28 R 1) m) R 4 R o] 38 B 1 DL R N
DUAT RR 245 L o] 47 1 o ASCEFH WA 2% (3.T.Baker 2 & A5 3¢ JgR) SRIR (1 5 11 B4 G 80 7F 7 A~ 51 46 &= T R 5
iE. SERER, EEAWRE <20 mg-mL*, 1114468 80 4 & 7F 0.05~0.5 mg-mL™* P, %5 V5% J8 M B4 InksAs
FA) VR A P 0 510 A 92.20%~117.70% (J.T.Baker 2 7), 93.90%~117.20% (Fg &8 B /R); 4 K 25 1 49 1 8 RSD < 4.30%
(J.T.Baker A7), RSD < 2.60% (Fd 5% B/R); Gl M4k %5 B2 73 5l RSD < 5.45% (J.T.Baker & #), RSD < 6.70% (5 ¢
IR); LA 5% R B r > 0.98 (0.T.Baker A A), r > 0.99 (R HUEUR) . BkEr I IE 45 HAIE I, HPLC-FMA VL #ERf PE
R B B M AN e 3 R, TR TS [ S8 S0t 249 v 5 L A4 B 80 2 1 1 TS T e ) B AR g 1k 43 BT o
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Interlaboratory method validation of HPLC-FMA for determination
of polysorbate 80 in monoclonal antibodies
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Abstract: The high performance liquid chromatography-fluorescence micelle assay (HPLC-FMA) method for
the content determination of polysorbate 80 in monoclonal antibody drugs was validated to study its applicability
and transferability between various laboratories, and the feasibility to be included in the Chinese Pharmacopoeia.
Both J.T. Baker and Nanjing Well-sourced polysorbate 80 was used in the collaborative validation of polysorbate
80 content analysis in seven different laboratories. The results show that when the protein concentration was no
more than 20 mg-mL™ and the concentration of polysorbate 80 ranged from 0.05 to 0.5 mg-mL™, the method had
good specificity. The recovery rates of the spiked samples ranged from 92.20% to 117.70% for J.T.Baker and from
93.90% to 117.20% for Nanjing Well. The intra-laboratory precision (%0RSD) was less than 4.30% for J.T. Baker,
and less than 2.60% for Nanjing Well, while the overall precision was less than 5.45% for J.T. Baker, and less than
6.70% for Nanjing Well. The linear correlation coefficient was more than 0.98 for J.T. Baker and more than 0.99
for Nanjing Well. The results of the collaborative validation prove that the HPLC-FMA method has good accuracy,
precision, linearity, and specificity, and could be used for release control analysis of polysorbate 80 content in
monoclonal antibodies across different laboratories.
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BT EAT RO 1A R B T RO AN BB NS
M0, ISR R JEE, 1245 E O A BRI
VI 2% [ FDAHLHE LT . 7E SR BUSRE ) o N SR
L AL R 80, WA AT B P ) 2 B AN K i, (R
Nt ) R T 907 0 38 24 06 I e T R T P R R
PR B

51 4R 80 S MR 1L AL AN IR A £ 052 5 B 1T B
) ERSA 05 20 Ll BB I Sy R IR, 2 — P o K AL R S
TREEER, BRI LAY, S E KT H
1 3 s SR FEE BT, T V90 HP T L E AR 4 45 T RO R, T
B BGE BLAS 25 W 43 1 2 NIRRT A 2 1
254 oy FAE K AR L . 5R 1L 2416 80 A £ 2 —
P 2R IREH, & 0 & B ERK, B8 A MER
JOR T B A 0, T 3K A 2% J5 T % At 7= T it — 25 Sk
B e, AT 7= A B 22 B 5 Ay, AIEHE R,
UL oKL 5 T DL S BT B 5L A4 80 % 1)
AHOCRO BB 7T B, i i ) 5% Ll AL 80 B ] AR VA I
SR, Pk, T HZ 2% E, RE REEL
P — M B SRAE XTI T 5 Ll 24 1R 80 I F AR 2459, A
Jo B b A4 O G AT R

PAT Wi 24 ) = 0 e 1 2R Ll A4 80 2 &
E V5, MCHE 2R 1L AL 80 Hh i) SR £ A AR AN Bl ik LR B
LT B B AW, T AR kT, F BRI
€, B ARME 2R, RS TE SR AL S 80 1 A ',
207 %7 B (R R S A A AL, B B i R £
AR BRICUASE, I A 5 D i L kB S
TR OVRT s O vk, A LR 5, 1 RGRUAH £
R, BRG]
2 AR I Jo 458 S B S I U7k . BT JR L 2 80
I3 FHANE R A A, DRI TGV A P A 0 ) 5K M 2
DAL b, R FH 1R 75 VR A 1) 2 53 i 561 L1 AL T 80 43 - J il &
HH 5y, bt je 5] a3 (reversed-phase liquid chroma-
tography, RP-LC) yEI DL Kz A €8 3 4 45 & A i 5 14
K6 %8 4 7% &% % (evaporative light-scattering detector,
ELSD) # I 2814161 Ha 155 55 (charged aerosol dector,
CAD) A 25 YRG0 43 25 I P R 7 55 7

HPLC-FMA &K G €835 A v RO €8 15 v 45 4 A
FH B — Fo 17 B BRBE I 7 35, 8 2R B ZE JiE (N-phenyl-
1-naphthylamine, NPN) X} 5 111 24 fiig 80 1) % [ 12 47 4+
0, SR 5 AT FH % e ) 24 s I 51 AL I 80 & B W U
io RERZENZ—FhB KL YR, 75 pHAE KT 6 i
ANl BT, A TK, B T AR MEIA SR (pH 6~8), 5§
Ll 5 80 & — i 22 20 43 (1) R T vl P 771, 763 B S
WK B IS, ooy B KE o dH R G, 4561 — TR
BB, B A SR B B 1) Y, S 7K 3 [ 1m) Ak, T2 BCIE AR

PR K N A%, 23 25 A KT W e 5 5 E AR, 2
TEBLKINES (W A% 0) W98 615 5 EB0E, %ot
FE 55 5 1L AR 80 F vk S A o<, DAL I, ek il g o
JEAETT A e BB L BLEE 80 1 & . T VEL T il
FE, J& e 2 B vT DU R o 5 2R B 25 i 4 1 8 o0 AT AR IR
W, B BB 7 J, 0K B A AN R 44 1 5 L AL T 80
VER— A TR SRS BT, TE 5 BT 5 2% R B A3, A0 ik
it T R v 0k, S MR, B2 H T AE P 24 4l A
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AR T T R 25 e e SRR T 3%
[ J.T.Baker A & FlFg 52 g /R A 5K 58 1L AL T 80
P 55 R, A8 ICH Q2 [ dig 5 JE U, BE A 7 K S5
%, A HPLC-FMA J7iE 3T 1 J5 1 22 50k, 45 R B,
FOT T R G AR A LR AT, AR AT
2 rh B8 11 BLES 80 & B TEUT RS M 77 vk

MRS EE

Ham ARk F Rl AL 80 X HE W H 3¢ E 0T
Baker 24 7], £7 & 2 [ 24 # (BP). Wil 4 i (EP). 36 [H
24 /[ 5% kb 7 42 (USPINF) AT H A 24 i (OP) b, it
‘5 79 0000207715; 2% 1Ly AL i 80 Xf e it ) H P g R
AR 2 A (BEE S ), S04 Ar dE Dy o [ 24 )
2015 4EJi DY B, 7= b #t 5 0 20190601. 75 b 2H 2B
TR H R B R S ZE e L R R A S T SN
ORI O SR PR B T RN B
P& 44\ D-11 A4 BE AN L- 2R 2 R ¥ [ 5 [H Sigma 2w, #h
g A B EEGERERA A, Bikg s
Ji% . S 75 B [ 25 [E Fisher Scientific A 7 . 351254
FE fh mADb-1 (72 mg-mL™) S T & ik 72 b 3815 36
(UF/DF) J& K fh, A8 BR 5 1L AL TR 80 4 il 71 22 13 1
PR S, AR SEIR FARAE

EMREEERERSHE  THACA 2GR 8
M RERGFIHPLC R4, 2 5B A KK 7K
SIS E A HMER T 34N 5K (Agilent.Waters £ Thermo)
(1) 1 O AH R . 3 B L5 1 % e A T 3% (Agilent
FLD G1321B.Waters acquity class FLR #11 Thermo FLR)
FIP LA B 26 B8l (Supelco Knitted Reactor Coil 5 mx
0.50 mm 1D, %% 5 57405; Thermo REACTION COIL-
750 uL, 575 042631), AW 5 T H A 25 4 AR AL
F A il HPLC-FMA LIS FH A 28 FIFERS

i Z R W R LB A Y 0.15 mol L &AL B
0.05 mol-L™* = ¥% F KL 20 & H e . 5% <. /1% . 5.0 umol-L™*
AREEZE NG 15 pg-mL™ H R A 4 M Tk, pH 8.0, %K
S I 2% S W K O 0K B K 350 nm R BT IR K
420 nm, 3EFRERAR N 10 pb, BRI RS IR FE N 35 °C, £ i
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FHRE N4 °C, FE Y 1.5 mL-min™, Befiist a4 2.5 min,
Vet 7 SO E TR, PMT 3 2545 4 9.

SR T A RS 2 R 55 [E 0.T. Baker
2\ )RR 5 BOR AN T 5KV 1) 5 1L AL R 80 FE il .
ZERE S K bRl 2R B Atk B
1l #< % 4 0.05.0.10.0.20. 0.40 Al 0.50 mg-mL™ ) &
Ll AL 80 A W, 1B M bR AE 2Ry . B4 FE S FE
i K 43 ) c 1 0.2 mg-mL™ 5 1l BLfig 80 1 Jy il 4 Bf
f e IIARFE S SR 2K -mADb-1 & 111 24 1 80, Fic
# mADb-1 ¥ /& 5 20 mg-mL™* LA A2 58 1L AL 80 Ik J& /)
%24 0.05.0.10.0.20.0.40 F1 0.50 mg-mL™ % 11 Z1 5 80
B R B IFREE . TR AR AR B R LAY
1 80 [ il 71 2 i gk, & v ol 77 22 o AL: 20 mmol-L*
4 & BR 14 Z % £ % L 250 mmol-L™ E B, pH 6.0; 1 7
22 P A2: 20 mmol-L™ Tris 0.1 mmol-L™* — 2 2 =iz
. 2.1 . 10% H & F% . 100 mmol-L* & 4L 4, pH 7.0; #i
77 2% v i B1: 20 mmol- L™ #7244 . 50 mmol-L* &
14N . 3.0% H FE 2. 0.02 mmol-LT ~ 4R =K1 4
%, pH 1 6.0; il 71 2% o B2: 25 mmol- L™ #5 & K &
% . 20 mmol- L™ 4H & 8 . 12.5 mmol - L™ fi& 2 4 . 5%
FEHE, pH 5.9, #7722 ph i C: 10 mmol-L™* L-41 & R
252 mmol-L™* D-11144/% .10 mmol-L™* L-ZEZ&FR, pH 6.25.

MmEESHES T 55 EH J.T.Baker 2 7] FlFg
HBURPEAN T Z SRR IRE S o kAT A, 5 58
ALK R4 (R AR/ 5IR), FEH 1.0 mg-mL* (1)
JREERE ST RS E /D 20 K (il RSV E S IE
FFa ) B AR E (ROL(E 58 E 5 J7 i
ATRE SRR, e 8 RN TT A BR), SR 5 AT HERE, DA
0.2 mg-mL™ B 5 4 R S AR S 2 3 5 A T
a3 B RERR I, A 6 B IAREE S, E 1B
o, BOE LEF bR 2 G, B —E B R, RS,
36 B 3 T v ) 3R 1L A B 80 AR iz B, LLR L
ALTG 80 Xof [ (0 9R E A X i, R 1l A4 TG 80 i HEL it Fr) 0
TR R Y Jh, R 3 1 0 3 B0 4 1 00 A 8 ST s
BHZR Y = mX + b, £& 1 8] V33 5 5 4% i AR ) R 3R
Ll A4 7E 80 1 B .

REERAMEXR RGEMHMEZESRNBAKT A
HERE 11 AL 80 E I A7 B TE B R T B 0% Bn o il 2%
fRIAH 5 2 80 r? > 0.99; 0.2 mg-mL™ J57 #2551 | i 2R AE
90.0%~110.0% < [a]; /5 1l v Jir 4 o2 4% i [a] Wig 26 (1)
RSD < 10%.

WIEA Rl 35 [F J.T.Baker 2~ & 1 7g 518 /R
PN SRR B 58 L AL 80, 8 7 MR E I IE 526 =,
f# Fi1 0.05.0.10.0.20.0.40 f10.50 mg-mL™* 3t 5 4~k J&
1o FE 1) 2% 1L A4 s 80 fif b #E b 2k . FH 0.05.0.10,

0.20.0.40 F10.50 mg-mL™ 3L i1 5 AN FE i 5 160 I b+
s, B AN BGIE S 58 5 0 B AN IR B B AR b 43 ) A
3R, VHEAF YRR B e, FET SEIME, AT
PR 25 B R ME B B6AIE . VR PR T 7 KBRS IR
SB35 AR FE AR S SFAT 3 AR IR 1351,
A 523 R A AN B K 1 [ETICR 7E 80% ~120%
P A B 8 D[R] — BRI S 56 =5 1) B A 14 AN BT A B0 IE S
56 = P B I, W 52 3 T O NI B KT [
RSD < 10%; £& 14 15 43 il X6k 5 AN BE I I bR A i 75 7
AN U0 UF 206 2 1) S A 5 FD BB VR BE AT T etk
A, AT 3252 A 25 ANV B b R i 0 e R0 e
TH AT LA LR M 2 R 8 r® = 0.98; % & 1 FH A v
it 2% B A £ 0.05 mg-mL™ 19 5 111 B4 80 FH & J& T4 A%
BEAT TR @RS, AT 852 bRt L B VAR i 7E 52 1
F4155 80 th W A7 B TG T Ht, 5 MR BRI bR A ot 1 f 1
FFEER,

R
REEAM
T3 A AR R i A B 8 TP (1 1);
7 AN A B0 IE S 56 = bR v 2R 1) PP B 3 KT 0.99, A
R s SR F 2 BT E 81 HR 0.2 mg-mL Tt 45 1 [
W 7F 92.5%~108.3% 2 [i], RSD #] < 4.8%. & &
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Figure 1  Overlapped chromatogram of blank (blue line) and

spike sample of 0.05 mg-mL™* (red line)
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Figure 2 Recovery rate range of polysorbate 80 in samples spiked with different concentration levels of polysorbate 80 from J.T.Baker (A)
and Nanjing Well (B) in seven labs as indicated

A 5%y J.T. Baker
a 4% mLab1
§ 1% | mlab2
§ ®Lab3
2% 1 mLab4
1% mLab 5
®Lab6
o
0.05 0.10 0.20 0.40 0.50 b
Concentration / mg:mL-!
B 50 Nanjing Well
g 4% mlab1
i mLlab2
g
2 ®Llab3
2% mLab4
é 1% =Lab §
% mLab6
0.05 0.10 0.20 0.40 0.50 wulab7
Coneentration / mg-mL"!
C 10%
% 8% = J.T. Baker
sé' = Nanjing Well
o %
E
E %
2%
e

0.05 0.10 0.20 0.40 0.50
Concentration / mg-mL-'

Figure 3 Intra-laboratory repeatability of samples spiked with different concentration levels of polysorbate 80 from J.T.Baker (A) and
Nanjing Well (B), and inter-laboratory reproducibility (C)

V5 S8 1L 2L 15 80 1Y RSD # A {H N 4.30%, B & )8 /K 1 Table 1  The correlation of theoretical and measured concentra-
RSD 5 KAH ] 2.60%. FEHME N 7 5 Uil S22k tions of polysorbate 80 from J.T.Baker in seven labs

[F A IBRE [ O RSD (n = 21), S5 R0 2C T Lab number Fitting equation Coreion 0
7, . T.Baker 2> & ok 5 % 111 3L 80 (1) RSD #& K fH A Lab1 y=1.0526x +0.001 4 0.999 6
5.45%, B HUEUR 19 RSD S K AE M 6.70%, 35/ T-10%. Lab 2 y=1.0284x+0.0009 0.9996

4 Lab 3 y =1.004 7 x + 0.008 4 0.982 4
4 it Lab 4 y=0.999 7 x + 0.005 9 0.999 9

4E LR A ). T. Baker 2 &) 3R U8 119 5% 1L AL G 80, & Lab 5 y=1.0085 x + 0.001 4 1.000 0

W A 5 i i . . FU—— Lab 6 y=0.960 0 x + 0.004 8 0.999 7
k4L & bR AR P AR 4 K T 0.98, B AT R R IR 1) B L Lab 7 y= 0.0825 X + 0,000 2 09998
B4 80 Lk PEAUL 5 bR B PP (KT 0.99. T AR AN
RAIME 2P, W EL N BT e PR AIE 45 R AR, T R BE KT TR TR i F
5 RN B VERIT TE AT & bR AE 2R, AE 2 G T4, A

BB AR LA TG0 e E XTI, H NIk AA TR,
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Table 2 The correlation of theoretical and measured concentra-
tion of polysorbate 80 from Nanjing Well in seven labs

Coefficient of

Lab Fitting equation .
correlation
Lab 1 y =1.0452 x - 0.000 7 0.9997
Lab 2 y =1.047 1x +0.009 9 0.997 9
Lab 3 y =0.987 0 x +0.005 0 0.999 8
Lab 4 y=1.0194 x + 0.007 4 0.999 8
Lab 5 y =0.980 6 x + 0.005 7 1.000 0
Lab 6 y =0.920 4 x + 0.008 7 1.000 0
Lab 7 y=10.9355 x +0.009 0 0.999 8

6 HMEE

R A DA b 596 30E 45 5, A< HPLC-FMA Il 52 # i 24
W L LG 80 &1 U5 vk, ELRMEVE FEl Y (0.05~
0.5 mg-mL™), HEmfHMERIRS % B 75 & 2R .

it

W5 [ A Ah BT 2 B PR T, o o R A
Ji i RISE RS S TR Pk, 3R L A4S 80 1E N b2
Wy B A AR, R T DR R A T R I
Tk

AR SN B L AL TG 80 5 I A 1) U7 v 2 B UE 4R At
T AAHES R S, KR ICH Q2 1 F5 5 Ji e,
BE T —F HPLC-FMA (#7772, F -1 € B4 24 9
% 112405 80 % &, 1% J7 VA 1F 0.05~0.50 mg-mL™* 4, &
IR B & 875 20 mg-mL™* K LR, 7EAS [R] R A A 45
AN [ 87 (R R WU 455 AN ) B 5 PR 4 B L P R 8 b T B
FozgWrh e W K (3.T.Baker 2 & AR 52 8UR) 1
R0 80. 7 MY R = A RIF L 8
P, HERG B RS 2 P AR ME I R & R . TEMERRPESG IR
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MK, 2 H B R 35 i T BB A A B I, 1 v I
RS AN o BRI I 85 AT & B0 E R, Mok R
BEAT HE— AL .

ARSI T R BPLZ Y mAb-1 o T 2 ik i
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BE, hHEHERILEHE. —FmE, 2R nAy
WM R 2 20 mg-mL™ & BLR, 5 1L A4S 80 & &= 7E
0.05~0.50 mg-mL™ P B, 1% J7 i B 3 2 & FH %, T xS
T BRI E 5 1L B4 80 1) my Wk FE B G125, Z T
b IR AR 6 B L A G 80 15 S R I A TR AT R A Xt
R SR — 58 T P B 5, 5 B0 7 VR G i 56 0E

M2, HPLC-FMA 1) 77 i R s Fa e, HAF
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