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Quality study of pharmaceutical excipient polysorbate 80
YI Chenchen, SHA Ruilin, CHEN Qinying, XIONG Yerong, TU Jiasheng”

Center for Research Development and Evaluation of Pharmaceutical Excipients and Generic Drugs, School of Pharmacy, China Pharma-

ceutical University, Narjing 210009, China

Abstract To improve the current quality standards of polysorbate 80 and provide reference recommendations for
the revision of the quality standards of polysorbate 80 in the fourth part of China Pharmacopoeia (2015 Edition) .
A total of 16 batches of polysorbate 80 samples from 6 domestic and foreign production companies were studied,
optimize the detection method for some impurities. Adjust the split ratio of the ethylene oxide and dioxane check
items, and appropriately increase the concentration of the reference solution solution and change the solvent. In
the ethylene glycol and diethylene glycol items, the concentration of the reference solution and the internal stand-
ard solution were appropriately increased. The infrared identification and the triethylene glycol check items were
added to the quality standards, and we carry out corresponding methodological investigation on the improved
method. The results showed that the improved methods had good specificity, precision, linearity and recovery
rate. The improved quality standard is more suitable for the detection of polysorbate 80, and can increase the qual-
ity standards of polysorbate 80 from safety and standardization.
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SR AV R BRI B AR 20 #T
2.1.4 ZMXAFR BN g WEWET
20 mL Tz . 435 H 10. 116 pg/mL P4 4
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2.1.5 wEk BRERA 1 g REEFRET 20 mL
Tz e, 2 9 By, 43 3 A, BORM R L ke i —
AN IR B WO S, O AR R PR 80% (100%
120% 3 PPy I IR £ e F S MR BV T,
A3 SRR AW 1 mL AR T A i, R
53 ¥
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A 407.6 pg/mL ¥ 1,3-T ZE W 0. 1 mL, i il



5551 B4 2 )

PR IR 4 25 FTADRLR 1L AL 80 (Y i BF 5T 171

B 80% 100% (120% 3 Fofryfe BE (1) [l g 38 35 K, 0k
FEo T

2.2.6 HEE BUREXEEWR 1 mL F 10 mL
i, VA E 28 B 20 PA T4 6 4y, HERESTHIT o
2.2.7 kAo R KEERBBUR S X RIE R
I T, TN B B = AN TRV B, 430l A
I3

2.2.8 &AM RS VE-17ms @5
HE(30 m x0. 53 mm, 1 pm) 17 RG05E HITES SR
2.2.9 #HmAEaE B16 N KBRS R
“2. 2. 17T Jy v T AR 3 R AR RV
IFHRR2. 2. 27 BT A58 S5 A AL 3 AT, iE SR g
B N AR A ARG TR, & i H B A

A

A;AL

13 0.01% ,_H‘E}JT
2.3 LrohkaEm E

HRE il o, FHELAMGE AT S 7E 4 000 ~
400 em ™' PILTAMSEIEE

3 4 R

1 0.05% ,

3.1 RATLKEFR_ASNHFALS TN

3.1.1 ZAERMMAEEE PSS HER (R
IK) R L BRI A S PR IR A VS R R IR TR
rMIERE S BT . BEIR R TR R R, &
E/E%U%n#unfaﬁmﬂﬁm fETTTI, A h
= %L/\ﬂ@ WK T 5 000, %5 4H
SHES E%r“iﬁjc?l 5, % ELE 1,

(LM

0O 2 4 6 8 10 12 14 16 0 2 4 6

t/min t/min

t/mm

Figure 1 Chromatograms of blank solution( A) ,mixed of standard solution( B) and reference solution(C)

1:Ethylene oxide;2 ; Dioxane

3.2 &AMXEZHFR HEOKA0.3399 ~
1. 214 pg/mL [ N MESC R R A7, Ltk or #&h
y=0.058 5x +0.005 2,r =0.999 2; AN
5.325 ~63.90 wg/mL 78 Bl N 2Pk R R, Stk
J5FE R ¥ =0.014 8x +0.015 6,r =0.999 8,

3.1.3 mpk R 4PRERSUE A LB
ISR AE 102. 7% ~ 107. 2% , — 48,75 7 1) [T %
1£95.0% ~102.3% , 58 e 58N 11
[l 2% 43 53y 104.9% F1 99. 1% , RSD 43 51l 2Ky
2.2%M3.8% (n=9) fFE(PEZAM)EK,
3.1.4 MBFERXE ZRERN, SFWERA LK
RSD ¥J/NF 8% , N3 RSD ¥J/NF 6% , W]
Ik RO BT AR 1,

Table 1 Precision test for ethylene oxide and dioxane (n=3)

Component Concentration/ % RSD/ %
Ethylene oxide 80 3.5
100 3.4
120 1.2
Dioxane 80 4.1
100 1.6
120 3.6

3.1.5 AwlfRA g R LIFEEEL S/N =10 %
T R, PR AR & BE R AR S BRI R R 43
0.3399 f10.745 5 pg/mL, LIfEMeEL S/N=3 K
or DU B, B 4 & o 0 A S B A T FR 43 ol Ry
0.101 2 £10. 063 9 pg/mL,

3.1.6 @AM 43 Thermo 42y 5] Trace 1300
SABETEL L AR\ T69TA A 3% AU A
[t 1) DB-1 g ik 470, R G0 A7
HER,

3017 HSutem R 16 HUAE S B ORAG H FRR
CBE, 1~ 12 SR AR A Y S 36, 1314 15 F1
16 SHES R I H — S (HE AN Y
/NF0.001% K45 R 2,

Table 2  Concentration of ethylene oxide and dioxane in several sam-
ples (n=3)

Sample No.  Ethylene oxide ( x10 #% )  Dioxane ( x 10 %)
13 n. a. 0.97 +0.08
14 n. a. 3.51+0.21
15 n a. 2.75 £0. 08
16 n. a. 3.33 +£0.05

Note: “n. a. ” means that the detection limit has not been reached
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Figure 2 Chromatograms of blank solution ( A) ,reference solution ( B)and sample test solution ( C)

1:Ethylene glycol;2 :1,3-Butanediol ;3 ; Diethylene glycol ;4 ; Triethylene glycol

3.2.2 &MXAFE L TJEAE 1.008 ~6.047
pe/mL G AR R, kMR y =
0.181 1x —-0.018 9,7 =0.999 2; —HfE 1. 011 ~
6.064 wg/mL i Bl N kP06 R R AT, etk By
y=0.157 1x = 0.066 3, r = 0.999 1; = H 7
1.999 ~11.99 2 pg/mL 785 Bl N £k M0 R K47, 4k
PR H v =0. 16x 0. 164 7,r=0.999 1,

3.2.3 wkERRE SR BREIRIE L RN ]
W AE 102.4% ~ 103.3% , — H B 1 [0] i % 7E
94.1% ~ 100.5% , — H FE M 10 i 2 A4 93.9% ~
98.0% , W HEEA = HEE 1) -2 [0 i 4 5]
1 102. 8% 97. 6% FI 96.4% , RSD 43 51| 4y 0. 4% .
3.2%F12.3% (n=9) , HFFE{ P EZ ) EOK

3.2.4 HFERXE HRESRER, TR CH
PSRN = H w0 T AR A - 3% RSD 3 51 1.7%
2.4% M 1.4% (n =6) , KU OIERGEEHE R
3.2.5 Hemifes R LMEMELE S/N =10 K
eI, £ TR OH R = R e BR R
0.403 1,1.010 6 1 1.599 0 pg/mL, LL{Z M 11
S/N =3 AR , £ s H e = e ) A
FR43511 0. 201 6.0. 404 3 F10. 607 6 pg/mlL,
3.2.6 @AM S 5lE A FEALS VE-17ms 4,
WA TR, RGeE HVEIRF G 2K,

3.2.7 MR 16 #HEE 2 A H
fEE S B /NF0.01% , = HEE & EI/NF0.05%
SRR S5 R L3R 3

Table 3 Concentration of ethylene glycol , diethylene glycol and triethylene glycol in 16 batches samples (n =3)

Sample No. Ethylene glycol/% Diethylene glycol/ % Triethylene glycol/%
1 0. 005 +0. 001 0. 003 +0. 000 0.011 +0. 001
2 0. 004 +0. 000 0.004 +0.001 0.023 +£0. 001
3 0.009 +0. 001 0.007 0. 001 0. 022 +£0. 000
4 0. 005 +0. 000 0. 005 +0. 000 0.011 +£0. 000
5 0. 004 +0. 000 0. 004 +0. 000 0. 010 0. 000
6 0. 006 +0. 000 0. 004 +0. 000 0.017 +£0. 001
7 0.004 +0. 001 0.003 +0. 001 0.012 +0. 000
8 0. 003 +0. 000 0. 004 +0. 000 0.010 +0. 001
9 0. 004 0. 000 0. 004 +0. 000 0.017 0. 000
10 0.002 +0. 001 0. 004 +0. 000 0.011 +0. 001




5 51 &5 2 PHRIR 45 « 25 JARL R LI AL 80 1y i i ST 173
( Contiuned)
Sample No. Ethylene glycol/% Diethylene glycol/% Triethylene glycol/ %

11 0.002 0. 001 0. 004 +0. 000 0.013 +£0. 000

12 0. 003 +0. 000 0. 005 +0. 000 0.014 0. 000

13 0. 007 +0. 000 0. 010 +0. 000 0.018 0. 000

14 0. 008 +0. 000 0. 008 +0. 000 0.012 £0. 000

15 0. 006 +0. 001 0. 006 +0. 000 0. 009 +0. 000

16 0. 008 +0. 000 0. 008 +0. 000 0.015 0. 000

3.3 s kagm e

16 HLFE bl AL SN AT 24 15 52 [ 245 SLARAE fy 151
T2, 56 [E 24 R 1L AL 80 AR BT K A%
— AR AR LIS DL 3. AN P, R LA 80
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2923 cm ' 12 863 eom ' by HI L I P I 4 {45
PRl 1 456 cm ™' 11 350 em ™' Ab g FH 3L P 3
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U4 1296 1 249 | 1107 cm ™" gk 7 s ekt 0 ik 4 1) it
PR BN 950 em " ib Ry A T BR Bl

/ TN A
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™

S

Figure 3 FTIR spectra of Sample 1 (A) ,Sample 4 (B) ,Sample 7 (C) ,Sample 10 (D) ,Sample 13 (E) ,Sample 14 (F) and USP reference stand-

ard sample (G)
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AR SR 2SR PR SRR A e R B, DA S g ) e
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