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Determination of ethylene oxide and dioxane in 15-hydroxystearic
acid polyethylene glycol ester by headspace gas chromatography
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(School of Pharmacy, China Pharmaceutical University, Center for Research Development and Evaluation of

Pharmaceutical Excipients and Generic Drugs, Nanjing 210009, China)

Abstract Objective; A headspace Gas chromatography was established for the determination of residual impuri-
ties oxirane and dioxane in 15-hydroxystearic acid polyethylene glycol ester. It provides reference and basis for the
quality control of 15-hydroxystearic acid polyethylene glycol ester. Methods; Reference to domestic and foreign
pharmacopoeia methods. The chromatographic column DB-5(15 m x0. 32 mm, 1 um) was selected with 5% phe-
nyl-95% methylpolysiloxane as stationary liquid, and the programmed temperature model was adopted: the initial
temperature was 35 °C , and maintained for 5 min, at a rate of 5 °C per minute to 180 °C, and then at a rate of

30 °C per minute to 250 °C for 5 minutes. The inlet temperature was 150 “C , the detector temperature was 250 °C ,
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the headspace equilibrium temperature was 70 °C | the equilibrium time was 45 min, and the shunt ratio was 10: 1.
The contents of oxirane and dioxane in the samples were calculated by standard addition method. Results: Under
this chromatographic condition, oxirane and dioxane showed a good linear relationship in the range of 0.5 —4 and 5
—40 pg + mL ™" respectively (r=0.99) , and the average recovery was 75% (RSD =5% , n=9). No oxirane was
detected in four batches of samples from three manufacturers. In one batch of samples, no dioxane was detected. In
the other four batches of samples, the dioxane content was less than 0. 005% , which met the requirement of the
limit. Conclusion; The method is suitable for the determination of ethylene oxide and dioxane in 15-hydroxystearic
acid polyethylene glycol ester, and provides reference and guidance for the quality control of 15-hydroxystearic acid
polyethylene glycol ester.

Key words: 15-hydroxystearic acid polyethylene glycol ester; pharmaceutical excipients; headspace Gas chroma-

tography; Oxirane; dioxane; content determination
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Fig.1  Chemical structure of 15-hydroxystearic acid polyethylene glycol ester €15 hydroxystearate
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Fig.1  Chemical structure of polyoxyl 15 hydroxystearate （美国药典中它的名称是这个）
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10 mLaH i, MUK R 2202, 3557, Bl
2.3 RSk ARG

i 2 U S L Je ot BB T T I, — AR S T R
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W 0. 1 mL, %3 725) . IR G0E MR
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W2, 17 TN 8 35 25 (R T 2s EAE, 45 SR R W25 1
BRI R OB AN R S Tk, &
HEEIDLE 2,
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lution (D), control solution (E), test sample solution (F)
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Tab.1 Method for preparing linear solution

SR URGS e WOk ZEAR
(linear solution (ethylene oxide) / (dioxane)/
number) (pg - mL™h) (pg - mL™h)

1 0.639 4 6.253

2 0.999 0 9.770

3 1. 499 14. 66

4 1. 998 19. 54

5 2.997 29.31

6 3.996 39. 08
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Tab.2 Linear test results for impurities

ZBATR LM MR

(residual (linear r (linear range)/

impurity ) equation ) (pg-mL™")
Ethylene oxide ¥ =0.020 5x+0.0004  0.9986  0.639 4 -3.99
Dioxane y=0.0057x+0.0206  0.999 2 6.253 -39.08
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E0.1.2.34.5.6 d 43l EC il —1 X B, F
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LI S PRI RS e P . S5 R R ], 4R
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1.199 pg - mL™", “ 5N RHE 5 5k 7. 816,

9.770 11.72 pg - mL™" o K %5 5 B K- 14 % H]
AW (HREZBE0.999 pg - mL™' | NI
9.770 pg - mL™") 1.0 mL F A P, A7 il 6
0y, BB AN SRR, 45 2. 17 T % A5 4R 10
23 HEREAIAT 3 TSR AR e I 5 e T R LB, B
F{E . PRI 1.0 o, Ki%Fke , BT, 7
BIPREBANAA LR = K P [l i 25 46 R IR A 9 o
1.0 mL, BN K- PAT BC ] =y, % 3, #4217 33
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FHE AR [ SR TR SR B o [l 2
W3 fFk 4.
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Tab.3 Resulis of the Oxirane Recovery Test

.

PHIBHR

e

afied T

4] (theoretical concentration )/ F {4 ( measured concentration )/ (recovery)/ (average recovery)/ s/
(o) (g - mL~") (g - mL~") % % "
80% 0.799 23/ 0.591 77.00 75.51 5
0. 628
0. 628
100% 0.999 0.777 73.79
0. 691
0.714
120% 1. 199 0. 837 74.73
0.923
0. 892
T4 ZRATERERBLER
Tab.4 Resulis of dioxane recovery test
BLIY 873} 3 S v i B 35 #
45l ( theoretical conc:;lralion )/ F 18 ( measurj(: (:once):lration )/ ( re.c:\ij) / ( avj;gz :',[f:iy )/ s/
(o) (g - mL~") (g - mL~") % % "
80% 7.816 84 6.363 78. 66 75. 60 5
6. 118
5.730
100% 9.770 6. 860 71.08
6.979
6. 995
120% 11.72 8.903 75.05
8. 818
8. 675

2.10  FeEmE
B3 AN A2 92.2.67 . “2.2. 77 T
NI VE B X A ORI A A 42 2. 17

T TS AR PF IS HERE AT SR I AR TR, 46
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Tab.5 Result of sample determination

i HR L HE TR
(lot No. ) (ethylene oxide)/%  (dioxane)/%
BASF,42617888Q0 ND 0.000 12
BASF,52634781P0 ND 0.000 17
CRODA 0001743066 ND 0. 000 07
MR EUR , R825-025-01 ND ND
M BUBUR ,386-35-1 ND 0. 000 06
3 ND — KK H (not detected ) (,
ND
30 #

3.1 BTk

o AN R — B B R, X
HE SR VA TR BC A7 AE— 2 M MERE o P 7E i — 41
FNIRXT BE A A VR, TS0 T S A R A A
ali/K B DA A 4 C UK, NUKFE L IS s
220 mg i BN EABOLE R, RIGHEBE
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3.2 faifEm e

RIS R DB-1 . DB-5 il DB-624 %5 AN [] 2
TR Bt A X PR 48 S e L RS IR 43 B AR
RAATHLE, G5REW, PEAE DB-5 (15 m x0. 32
mm, 1 pm) @35 F o B HORRAE, Ml g =
B R AR 43 HARCE X4 AH S P 2R
3.3

3T A T LA 2 BT A 0T R4 B AR
T HEAT 2 S A . 53 ol 501 I FR AR &
PSR = a7 N | I ST 2 7 A SO 1= 7 =
PEWETE AL 22 51 M 3 Ui te ol 100 1 B, 40 8 BE AT
TR, I HETE F oy B CR BT, B A3 3 I
720 mL + min~',
3.4 TSR EEE

8 X - i 15 1] (30 .45 .60 min ) F1 - i i
JE(70.80.90 C) il 47 T H %, 45 R 7EAH [
SRR EE 70 C 2545, P4 I [R] 2 30 min B, 36
A O BEVETE B 2%, T4 B 3] 24 45 min F1 60 min
B, W T AH 3T 5 76 AH [F]°F- £ B 8] 45 min 2504 T, A
[F] - g Y 85 45400 T ) W T RN 4 S SR AR O [
I 2% e 38 ik v T s O A s BOR T i X
Bz B A, die 2% W 78 SF- A B [E] 4 45 min, 7 7 IR
k70 C
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VRS 7 S WY o = A7 N 5 W i e A |
HOMH0.175 g - kg ' FI 1.5 g - kg™, 15-FR SLqd
MR L MG LDy, 1.0 ~1.4 g - kg ™',

USP BP Fl EP 3% & B30 R 34 48 £ B il 480N
IR RRBE 25K 4331 24 0. 000 1% F10.005% . He A
b o R PR AR e R AR S BRI B B SR 43 i)
7 0. 000 1% F110.000 5% . TLAHFE Sh A I H 20
Aoke, SN & EY/NT 0.000 2% , 77 &
USP .BP \EP T8 ®] ) Al b i Dh— AR
50 kgl AE N R 1], b3 B BE 2 I T 3 ok 2 1 1)
FlE

Ntk 2% USP BP fil EP, 8132 15-FC 308 5 ik

R FEERTH A E L WIREE R 0.000 1% , — 567N
YRR EE A 0. 005%
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