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Abstract: Objective
identify its components. Methods

To establish ultra — performance convergence chromatography (UPCC) fingerprints of polysorbates, and to
UPCC - mass spectrometry (UPCC-MS) was adopted. The MS conditions were as follows:
ionization mode was ESI',the atomized gas temperature was 500 °C,the flow rate was 800 L/h,the source temperature was 120 °C,
the capillary voltage was 2.5 kV,the cone voltage was 40 V,the acquisition mode was MS*, and the scanning range was m/z
50 = 3 000. The UPCC conditions were as follows: the chromatographic column was ACQUITY UPC? Torus Diol column (100 mm X
3.0 mm, 1.7 pwm),the mobile phase was CO,— methanol — acetonitrile (30/70,V/V),and the ionization solvent was methanol +
5 mmol/ L. ammonium formate (0.2 mL/ min) with gradient elution, the flow rate was 1.0 mL/ min, the column temperature was
50 °C,the backpressure was 2 500 psi,and injection volume was 1 L. The UPCC chromatograms of 12 batches of polysorbate 80
samples from different sources and USP standard samples were determined, and the Similarity Evaluation System for the
Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012.130723) was adopted to determine the common peak,
calculate the similarity,and identify the components. Results The UPCC chromatogram of the sample had 22 common peaks,all of
which were identified as the specific components, and the similarity was in the range of 0.884 — 0.966. It was verified that the

The established UPCC — MS method

can rapidly separate the complex components in polysorbates,and the established UPCC fingerprints can be used for rapid analysis

UPCC fingerprints of the sample were consistent with the reference fingerprint. Conclusion

of the batch — to — batch consistency of polysorbates.
Key words: UPCC — MS;fingerprint; polysorbates ; component identification
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Fig.1 Base peak chromatograms of polysorbates (20,60,80)
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Fig.2 UPCC superimposed fingerprints of 12 batches of polysorbate 80
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Fig.3 UPCC reference fingerprint of polysorbate 80
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Tab.1 Similarity analysis of 12 batches of polysorbate 80
Y5 R S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
R 1. 000 0.955 0. 906 0. 963 0.957 0. 955 0.926 0.944 0. 948 0. 884 0. 966 0.925 0.963
S1 0. 955 1. 000 0.789 0.992 0.980 0.944 0.903 0.925 0.921 0. 758 0. 995 0. 886 0.983
S2 0. 906 0.789 1. 000 0. 794 0. 805 0. 900 0. 904 0.812 0. 833 0.990 0. 806 0. 880 0. 854
S3 0. 963 0.992 0.79% 1. 000 0.982 0.942 0. 900 0.948 0.947 0.770 0. 996 0. 876 0.969
S4 0. 957 0. 980 0. 805 0.982 1. 000 0.931 0. 883 0.958 0. 960 0.785 0.990 0.915 0. 960
S5 0. 955 0.944 0. 900 0. 942 0.931 1. 000 0.983 0.932 0.935 0. 884 0. 948 0. 897 0.976
S6 0. 926 0.903 0. 904 0. 900 0. 883 0.983 1. 000 0.908 0. 897 0.873 0.901 0. 902 0. 956
S7 0. 944 0.925 0. 812 0. 948 0.958 0.932 0. 908 1. 000 0.993 0.793 0. 945 0.910 0.928
S8 0. 948 0.921 0. 833 0. 947 0. 960 0.935 0. 897 0.993 1. 000 0. 826 0. 946 0. 893 0.920
S9 0. 884 0.758 0. 990 0.770 0. 785 0. 884 0. 873 0.793 0. 826 1. 000 0.783 0. 831 0. 818
S10  0.966 0. 995 0. 806 0. 996 0. 990 0. 948 0.901 0. 945 0. 946 0.783 1. 000 0. 894 0.977
S11 0.925 0. 886 0. 880 0. 876 0.915 0. 897 0.902 0.910 0. 893 0. 831 0. 894 1. 000 0.924
S12 0. 963 0.983 0. 854 0. 969 0.960 0.976 0.956 0.928 0.920 0. 818 0.977 0.924 1. 000

B 12 4t 5 1L A4 i 80 B i S USP AR e i, 3
ST AR 1 A AR L TS B ] (UPCC — MS)TE HERE 43
Br, B T 22 A A7 e (TR & 2) o SR F e fg A s i dER
IR 12 AR Sl THE SRR LB AN 2 R 2 1,
AL R 0. 884 ~ 0. 966, 1= M 2 W 43 A - A AHARLRE
FEAT] X 43 [, R I AL 20 SR 1L ALER 60 5 2R LAY R
80 A AHBLEE 4351 247 0. 408 1 0. 450, i B % 7 ik 57 Y
UPCC — MS 5 8 [ 3 7T % AN [m] 5 Fl iy 28 10 AL g kA7
X4
2.5 BRILIELEE 80 (9 22 N HIELEMIREIA

K UPCC - MS 1 MSPAE 5347, B Tl IR M A
(AR IIG AR (3 o B ALER AL T IE AR €3, DR B
TR AR v 1 B A3 ST I A A A S R R
AR TRER L AL 80 Ay 22 N I PR LR 2 Hobn 36
NI BRAE M (- OC,H,) M ek,
3 itig
3.1

MRE=

RSB O 52 2%, IR A2 2 PR IR T DO

I At i A8 22 A 1 A 22 AN 1 2 P, A 5 T[] I
AFAE 2 PREARZ IS TR (R 2R Pt I 0 5 L R ), 0 )
Z o B (RIS R H 1 2R | LM B 00 R R Y
I ORUET RS [R] B4 1 i AR AR RS0 , T A B ) AN
SETECRIRERAE AR L = lR) 0 i i 2R 1L AR
(1 BE 254 3 PR A 4 20 2 S A A 25 T 2 HfE
W HC P2 ) 15 3R 4 S M LI ALE N IR TR RSE R4
W5 I ALH LR MR RS R & W BRI R R
SRR U E IS S A 1. T A

T840 P e 2 2% 25 F R b 2 5 20 W B4 I A0 A
a2 s b 2 ATRR P A R 2 AR R iR
E PR R A | R S T PR | = S R AR
SRV 4 90 D 5 A TR i J5 42 o XA R A R 1 20 B
R T B X L A B AL 5 20 AL 1) 2 5 g A 20
PRI, R 504 IR REAR o PR, 4R A S T8O / oy
H TG K BOGH A A S 1 ok e T i A A7F AR
205 18] — R U, ST A R P R X S 24 R
HEAT LR BT R A 1) SR 10 200 LI O i A

57



B, £ 4 Iﬂ 3% 2023463 420 A 45 32 %55 6
Pharmacy Articles China Pharmaceuticals Vol. 32, No. 6, March 20,2023

#2 BLEEESHI 22 M LB IE &R

Tab.2 Structural analysis of 22 common peaks of polysorbate 80

B% BB (min) mlz WEA AFK Atk B% BB (nin) mlz xR PEES AN AR
| 6,889 4598 n! CH0, BALHLABERHEG=9) RALH LA ERRE(=7)
RALHIABZ BB (=)) meNH]" CHO, RACHFLAEEK(=1)
I+NH]* CH0,  RALHEFLABH(=15) RALHIFABLHRE (=T
RALHF AR HRE (1=9) 1l 16360 BOLMT9 w CHO, BALHLABH(i=14)
RAUHR LS ZhEE (=) mmm;&ﬂ%ﬁf&m n=8)
2 1.770 855870 n! CH0,  RATHLABEHRE(=10) N0 0, BRALHEFLABH(i=14)
RAUHIAB - 0RE (=) FENA N wm (n=8)
[n+NH,]* CH0, Mwﬁ LR (n=16) b A eae wt CH0, BATHLAEE(=15)
ALHLR AL BRE(=10) RAUH LB WRE(=9)
?« U AB a8 (=4) m+NH)* CH0, RALEFLARS(=15)
j 8.697 912691 m! CH0, RATHLABEREE(=11) RAUHLFARERRE (=)
RAUHLAB B8 (n=5) 13 7906 8664965 w' C.H,0, mw‘wwn 16)
n+NH] CH0, RALHFLAER(=17) FALHLABEBEE (1= 10)
RAUHLA LB LHRE(=11) N0 C 0, muﬁw B (n=16)
RAUHIR B hEE(=5) RALHLFABERRE (1= 10)
4 9,160 90.6666 m! CH0, BLZE(n=21) 14 862 90526 w CH0, BATHLAEE(=17)
RALHERBB(=15) RAUHIABERRE (-
RALHZmEE0=9) N0 G0,  RACHFLAE(=17)
5 9,612 956.6368  [m+NH,)" CH,0, BACHLABLMRE(- RAUHLFABERRE=11)
RAUH LA B (ni=0) 15 10.85 9366430 [m+2NH* CH0, BALHLAEZREE(=20)
nt CH0, RACHFLAEE(=18) RACHL LB ZARE(1=20)
RAUHF LB LR (=12) RAUHLAB DR (= 14)
RALHFLAEZHEE(=6) 16 0274 991513 [m+NH* GH0, RAHLABZMRE(n=2)
6 10.538 10006593  [m+NH]* CH0, BACHLAHEBRE(=13) RAUHLARZHBE (=21
RAUHIAB - BRE (=17 wm LR (= 15)
nt CH0, BATHFLARH(=19) 17 BAM S045UT  [meNH CHG0, RALHLAELHRE (=16
RAUH LR AR RS (=1 %«mﬁw}—mi@s(n )
%%Uﬁi&”ﬁ%——ﬁlf&ﬁan 7) RAUHLEE ZhBE (n=14)
7 1436 104468603 [m+NH]® CH,0, RACHLABERRE (- 18 23511 8265353 [m+NH," CH 0, RATHLARLHERE(1=2])
RALHLAR B8R (=8) RAUHLAEZBBE(n=21)
nt (0, RALHRLAEE(=20) RALHLABZHRE(1=15)
RAUHIRAELHEE(=14) BALHLARDARE (=)
RAUHI B hEE(=)) 19 B 4880 [meNH] CH0, RACHELABRERRE(=2)
8 1,346 1088.7089  [m+NH]' CH.0, BACHLAEERBE(=15) BALHLABZ BB (=2)
RAUHL A e (n=9) RAUHLAEZERE(n=16)
nt Cloly BATHFLARHR(=21) 0 MIB 805602 [meNH CH0. RALHLABLRRE(=29)
RAUHLFLEShRRE (=1 RAUHLAEZBBE(=23)
RAUHLALEZhREGR=9) RAUHLABZ 0B (=17)
9 B0 1327278 [meNH] CH,0, RAUELABEMREE(=16) | U 070 [meNH CH0, RATHLABERRE(1=30)
%«mﬁw% & (n=10) RAUHLAEZRBE (=)
nt (G0, RALERLABE(=2) RALHLABZ MR (= 18)
BALHLFABLHRG (=16 | 2 6,812 604029 [meNH G0, BALHELAEE(1=26)
RAUHLF b ®E(=10) RALHLS w BE(n=20)
10 15.515 B0t CHO, BALHLARR(=13) BALHIABZARE (=1
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