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Abstract  Objective: To develop an ultra — high performance liquid chromatography tandem quadrupole
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time — of — flight mass spectrometry ( UPLC — Q TOF MS) approach to investigate the molecular weight distribution

and n value of nonoxynol oligomers, and to study several batches of samples produced domestically or abroad.
Methods: The mobile phase was 0. 1% trifluoroacetic acid aqueous solution (A) —0. 1% trifluoroacetic acid in
The column was Techmate STV
SUNSHELL Peptide C,5 (100 mm X2. 1 mm, 2.6 wm, 300 A) and installed in a 60 °C column oven. Injection

acetonitrile( B) with linear gradient elution at a flow rate of 0.3 mL + min .

volume was 5 pL. A tandem quadrupole time — of — flight mass spectrometer with Dual ESI as ion source and
argon as collision gas were used for detection in positive ion mode with a collection range of m/z 50 -3 000.
ChemDraw 19. 0 software was used to draw the relevant structure, and MassHunter PCDL Manager software was
used to build the database and edit the calculation formula. Results: The weight average molecular weight and
number average molecular weight of 6 batches nonoxynol drug substance produced domestically or abroad were de-
termined by the newly established method, and the range of n average value in the structure was obtained. The re-
sults showed that the weight average molecular weight and number average molecular weight were different between
domestic and foreign products and also between different batches produced by same manufacturer. The n value of
structure basis also varies. The weight average molecular weight ranges were 664. 6 to 686. 8 (n value was about
10), and number average molecular weight ranges were 677. 1 to 715.5 (n value was about 11). Conclusion:
The molecular weight distribution and n value of such oligomer drugs need to be controlled in the production
process and quality specifications. The newly established method has high sensitivity, precision and reproducibili-
ty, can be qualified for the needs of determining molecular weight distribution and n value of nonoxynol, and pro-
vides insight in determination of molecular weight distribution of such oligomers. This study also provides a data
supplement for the improvement and revision of the standards of Chinese Pharmacopoeia.

Keywords : UPLC — Q TOF MS; MALDI — TOF MS; nonoxynol; oligomer; database; molecular weight distribu-

tion; n value
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*1 PEG 600 HFENHMELER
Tab.1 MWD test results of PEG 600

Ak 43 F=X AR O3 B A ] AR 3 s M2 B mE
(name)  (molecular formula) (relative retention time) (relative molecular mass) (deviation)/ x 10 ¢ (ion strength)
PEG(6) CpHyg O, 3.951 282.167 4 305.157 9 -1.72 265 076
PEG(7) C4H;3, 04 4.133 326.191 4 327.200 5 -8.13 1 031 691
PEG(8) Ci6Hs3, Oy 4.266 370.218 9 388.253 5 -3.79 2 793 332
PEG(9) CigHs304 4.365 414.244 5 432.279 6 -4.73 5 900 306
PEG(10) CyoHyp Oy 4.448 458.270 1 476. 306 7 -5.7 8 381 981
PEG(11) CyHy 04 4.531 502.295 1 503.305 7 -7.57 9 140 633
PEG(12) CyyHsg 045 4.597 546.320 5 569.314 2 -8.54 13 520 815
PEG(13) CysHs4 Oy 4. 647 590. 347 4 591.357 8 -6.68 12 948 868
PEG(14) CpgHs5 045 4.713 634.373 3 652. 408 1 -6.75 10 620 204
PEG(15) C30Hg, 044 4.763 678.399 6 701.392 2 -6.13 8 000 700
PEG(16) Cy,He Oy 4.813 722.426 1 740. 462 -5.34 5 693 092
PEG(17) C3,Hy0004 4. 846 766.452 6 784.485 4 -4.74 2 649 212
PEG(18) Cs36H74 049 4. 895 810.479 2 828.514 5 -4.01 1397 847
PEG(19) C33Hy5 0y 4. 945 854.502 3 855.508 6 -7.38 644 256
PEG(20) CyoHg, Oy 4. 978 898.529 3 916. 561 6 -6.16 282 195
PEG(21) CypHggOpy 5.011 942. 558 965.549 8 -3.21 103 608
PEG(22) CyqHgyOns 5.045 986.581 5 1 004.613 3 -5.87 42 453

*2 PEGHFEHNHITEER
Tab.2 MWD calculated results of PEG

£,k (name ) M, W 7€ & ( measured M, ) M, Ri5H(COA M,) M, M 3E {8 (measured M, ) M, 35 (COA M,,)

PEG 400 403. 4 397 409. 1 434

PEG 600 572.3 560 594.4 601

PEG 1000 1 030.5 976 1061.2 1010

PEG 1500 1503.6 1 480 1522.8 1530

PEG 2000 2 009.0 2 050 2 057.1 2110

HRERRGE) 4y AT oM, a3 2. 137 T T Zr Hr ik
PR G TR . 4558 12 {7 PEG 600 X fd 5h
VWL M, YA 572.2,RSD 1 0.66% ; M, F-3]
{4 595. 0,RSD Jy 0. 57% , i BH 7 i 7. 1 0 v LA
AP IR 2
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U201 17 IR T 2 e bt 5 O 0 R, %
“2.01.27 TR AR - A% M OE AT 4 b, o
“2. 137N AT A AL A A T AR, R (R
UL 4 TR 3,
2.2 MALDI - TOF - MS Il 5 - 4% it it 43 ¥ 5 40 A
e n Al
2.2.1  HIRELH
2.2.1.1 LW BCHCCA 1 32, N - K -
ZHROPR(50:47.5:2.5) 1 mL 5 fE, #8257, BlA%

2.2.1.2 PEG X S FREL PEG 300, PEG
400 .PEG 600 . PEG 1000 . PEG 1500 . PEG 2000 % %
0.01 mg, 73 fNHE AW 10 WL A TR A, BIAS .
2.2.1.3  TORPEREE M PRI 2R kX
e S k225 29 0. 01 mg, 43 il N BE BT 10 pl
R, RS, RIS,
2.2.2 i st

SR RSP 5 o AR SRy 1A 5 VI m/z
50 ~3 500 B FUE 1 AL 19.7 kV; BT 2 HE
18. 44 kV; FLRFH {55 2 500 K,
2.2.3  FESRINE

BU2. 2. 137 WU TARBE R AW S pl, 3%
“2.2. 27 TUT S5 E , SR Polytools 1A #47 43 Hr
T A A (3) T n A, AR E S LA S 1A
G4 5,
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Fig.4 UPLC -Q TOF MS of nonoxynol (batch No. 100112 —201603)

R3 IXEMOTESHREnEITHEER
Tab.3 MWD and n value Results of nonoxynol

5 (batch No. ) M, 5E {8 ( measured M,,) n {H (n value) M, 5 {H ( measured M, ) n {H (n value)
100112 -201603 672.6 10.3 715.2 11.2
R06910 670. 4 10.2 703.8 11.0
1.0 664. 6 10. 1 677. 1 10. 4
190801 668. 2 10.2 704. 1 11.0
190905 686. 8 10.6 715.5 11.3
191101 680. 2 10.5 713.9 11.2
3 itig mg - mL ™ AT , PEH TSKgel G2000SW £ 341 %o}

3.1 RZEIrCKIAR I E

AT E BRI (3857 (GPC) FRIR 29T ek
AN E PEG IR 7 X B A % 9 (B PEG 400, PEG
600 ,PEG 1000 5 # , il 7K Fc i i & 4% 4173 44 4 0.5
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Fig. 5 MALDI - TOF MS data

#x4 PEGHFENHITELER
Tab.4 MWD results of PEG

% g (name) M, W5E{H (measured M,,) M, 5 {H(COA M, ) M, MGE {8 (measured M,, ) M, A5 {E(COA M,)
PEG 300 427.92 269 439. 88 330
PEG 400 481. 82 397 504. 04 434
PEG 600 669. 85 560 698. 39 601
PEG 1000 1.009. 28 976 1047.24 1010
PEG 1500 1 485.56 1480 1529.81 1530
PEG 2000 1748.02 2050 1841.85 2110

xRS EIXREMIFESTHTEER
Tab.5 NWD results of nonoxynol

H2 (batch No. ) M, 5 fif (measured M, ) n {f (n value ) M, Wt ( measured M,, ) n {f (n value)
100112 -201603 698. 60 10.9 728.51 1.5
R06910 690. 84 10.7 714. 95 1.2
1.0 732.29 11.6 764. 40 12. 4
190801 699.23 10.9 733.16 11.7
190905 674. 80 10.3 701. 55 10.9
191101 677.00 10.4 704.92 11.0
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Fig. 6 Chromatogram of PEG mixed reference solution
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Fig.7 Comparison of PEG molecular weight determination results
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Tab. 6 Comparison of the results of determination of

n value of nonoxynol by different methods

n {f (n value)
it
MALDI - TOF MS UPLC - TOF MS
(batch No)

M" Mu‘ Mll Mu‘
100112 -201603 10.9 11.5 10.3 11.2
R06910 10.7 11.2 10.2 11.0
1.0 11.6 12.4 10. 1 10. 4
190801 10.9 11.7 10.2 11.0
190905 10.3 10.9 10.6 11.3
191101 10. 4 11.0 10.5 11.2
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PEG &4 il A 1 R4y TR A BRI AR BF5E R
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