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Establishment of Content Determination Method of Polyethylene Glycol in Mupirocin Ointment

CHANG Yizhuo, WU Chengzhi, WANG Lixin, NING Baoming, Chong Xiaomeng " ( National Institutes for Food and
Drug Control, Beijing 102629, China)

ABSTRACT: OBJECTIVE To establish content determination method of polyethylene glycol ( PEG) in mupirocin ointment.
METHODS The content determination method of PEG was performed on TSKgel G2000SWy; column at 35 °C using refractive index
detector at 35 °C, 0.1 mol - ™' NaNO, (pH 3.0) was used as mobile phase and the flow rate was 1.0 mL - min~",and the injection
volume was 20 wL. RESULTS The content determination method of three different PEG in mupirocin ointment was established. The
type and content of PEG in mupirocin ointment from different manufacturers were determined. In this method, the limits of detection
(LOD) for PEG400, PEG3350, and PEG4000 were all 0. 01 mg - mL~'. The limits of quantitation( LOQ) were all 0. 02 mg - mL™",
and the ranges of linearity were all 0.2 to 5.0 mg - mL™'. The average recoveries were 99.3% .99.8% and 100.2% , respectively
(n=3). CONCLUSION The established method is efficient, rapid, accurate and sensitive, which can be used as the content
determination method of PEG in mupirocin ointment.

KEY WORDS: mupirocin ointment; polyethylene glycol; content determination; refractive index detector

VLPC T BLCE N BEIC S B 2% BE DA &
(polyethylene glycol , PEG ) K& 57 il il (1) 7K i PEHCE
SRy JRFRAN AP AR 2%, 8 3 0 40 7R B F1RT RNA (G
BRAFI AR i PR b B TR T A 2 B
BRS04 4 Bz kS e K3 95 4 I e
BLVCH B T R R TR ) PEG, B LA
WHCHRIEE . H AT SIS 2B R
>} PEG400 i1 PEG3350 5 PEG400 #1 PEG4000 $3 I
—E HLHRA -

BLVC I R CE O R Fh 2E PEG 1 & 5 DL &
Eb A5 AS A5 M A5 i 0 PR L B R DA R R kL 1A
ST LIRS 28 J2 8 3B P R R R,
DA T AR5 PEG & 4 M b il i 17

PEERIA  HOAE A, 20, B, AT2500 PR SR R BRI

W Tel: (010)53851538

T E 2522875 2024 4 10 H 55 59 55 19 1)

AN RBILY BB R Rz —, W
AR 44 T 300 4k J5 19 4 BME . PEG AR 3%
S 55 K, 18 S M6 X TR i, PRI O T v SR T 46
A TN R HEAT I AE . H R PEG 46 I 38 % R
FI7R 223 e A6 2% (RID ) H°7 DL K 78 K 0l BT R:
%% (ELSD) 1) ffi ] ELSD I, %3R3 5l 4
B A AR R 8wty L V0 4 v 3 06 ]
T I SRR BT R o R AR,
R AT 5% 2R F s 2 F HEBH (3% 7k 45 6 R
PRI &8, g T 5500 B R A b PEG 3% it
WS J7 B IE AT T 07 i 2 e iE, 76 S A b X
AR HEIC T BRCE T PEG 47 T & M &
FE T

TBWAEE SN, L WL, EARAN WS A A R B

Chin Pharm J. 2004 October, Vol.59 No 19 1861



1 UEFE5iXE

Waters €2695 535 W AH (01543 ( 35 [E Waters 2
#]) , B £ 2414 RI Detector, Empower 3 T AF ¥ ; Sartori-
us MSA225S-1CE-DI 11K (#2[E Sartorius ) ; Milli-
Q #EAizKIL (3 E Millpore 23] ) ; TSKgel G2000SWy,
(7.8 mm x300 mm,5 wm, HAZREKASH) .
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Tab.1 Summary of retention time and resolution of different chromatographic peaks of mupirocin ointment from different domestic
manufacturer
Sample Peak tg/min Theoretical plates Tailing factor Resolution
Peak identification PEG4000 8.713 2398 1.134 -
PEG3350 8. 889 2421 1. 124 -
PEG400 10. 893 5043 1. 126 -
Mupirocin 12. 700 30 820 1.073 -
Mupirocin ointment from manufacturer 8 PEG4000 8. 626 2610 1. 091 -
PEG400 10. 877 5143 1. 069 3.178
Mupirocin 12.711 32 039 1. 085 4. 086
Mupirocin ointment from manufacturer 5 PEG3350 8.824 2 468 1. 142 -
PEG400 10. 896 5128 1. 084 3.155
Mupirocin 12.712 26 717 1.061 4.002
2.3.2 2 KR (LOD) Ko R (LOQ) 4 2.3.3 Uit BUBESEILY BHRE(EHN) R

SIKS 2% FR B PEG400 , PEG3350 , PEG4000 4% &
il 45 50 mg - mL ™" [ IO i A TR . R e TG
UL, Wi B AR B R B (7339109 0.2.0.5.1. 0,
2.0.3.0.5.0 mg - mL™") PLRMEEIRERE | ST L
WS (mg + mL™") AR AR AR LA 1T BUA A A i ik
FTERAERIE = IRIE L (S/N) 4351k 10 F1 3 if
FE DT VE I E B BRI DI R . PEG400 26 M J7 72 1Y
o R & 099 7, F &/ R W E A
0.02 mg - mL ™", K I B ¥ BE 4 0.01 mg - mL™';
PEG3350 L7 PR AH I R HCH 0.999 7, & & FR Ik
J¥470.02 mg - mL™" AR A 0.01 mg - mL™';
PEG4000 £ 77 FE 19 AH K &R Bk 1. 000 0, & &
PRy B 2 0.02 mg - mL™', A I R ¥ R
0.01 mg - mL™",
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Tab.2 Accuracy test results of PEG400 in mupirocin ointment

No. p(Original ) p(Added) p(Measured) Recovery Average recovery RSD Average accuracy
/mg + mL ! /mg + mL ™! /mg + mL ! /% /% /% /%
1 0.929 1. 630 2.538 98. 65 100. 1 1.2 99.3
2 1. 184 1. 630 2.829 100. 94
3 1. 149 1. 630 2.789 100. 63
4 1.279 2.038 3.286 98. 48 98.5 0.1
5 1.287 2.038 3.292 98. 37
6 1. 157 2.038 3. 167 98. 64
7 1.216 2.446 3. 640 99.13 99.4 0.3
8 1. 041 2.446 3.470 99. 34
9 1.382 2.446 3.823 99.79
®3 FEILT EHF P PEG3IS0 vEHE LR ER
Tab.3 Accuracy test results of PEG3350 in mupirocin ointment
p(Original ) p(Added) p(Measured ) Recovery Average recovery RSD Average accuracy
N /mg - mL-! /mg - mL~! /mg - mL-! /% /% /% /%
1 0. 624 1.616 2.249 100. 57 99.9 0.8 99.8
2 0. 795 1.616 2.411 100. 00
3 0.771 1.616 2.372 99. 05
4 0. 859 2.020 2. 868 99. 50 99. 1 0.3
5 0. 864 2.020 2. 861 98. 87
6 0.777 2.020 2.776 98.97
7 0.817 2.424 3.246 100. 22 100. 4 1.0
8 0. 699 2.424 3.110 99. 50
9 0.928 2.424 3.386 101. 41
x4 FEILT EHF P PEGA000 EHE La R
Tab.4 Accuracy test results of PEG4000 in mupirocin ointment
o p(Original ) p(Added) p(Measured ) Recovery Average recovery RSD Average accuracy
/mg + mL ! /mg + mL ! /mg + mL~! /% /% /% /%
1 0. 547 1.615 2.171 100. 55 100. 5 0.1 100. 2
2 0.561 1.615 2.185 100. 57
3 0. 562 1.615 2.182 100. 30
4 0.533 2.019 2.548 99. 84 99.9 0.3
5 0. 566 2.019 2.580 99.73
6 0. 560 2.019 2.584 100. 27
7 0.537 2.423 2.959 99. 96 100. 1 0.2
8 0. 508 2.423 2.937 100. 24
9 0. 541 2.423 2.963 99. 96

BN K5 it B PEGA00 74t RSD
0.3% ,PEG3350 %t RSD 4 0.7% ; E MK 8 4
FESEIC S BLAKCE h PEG400 % i RSD 4 0. 4% ,
PEGA4000 % RSD 4 0. 8% .
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Tab.5 Determination results of PEG content in mupirocin ointment

Manufacturer Batch No. PEG400/ % PEG3350/% PEG4000/ % PEG400/PEG3350 or PEG400/PEG4000 Average
1 1 71.3 18.1 - 4.27 4.3
2 77.1 17.9 - 4.31
3 77.1 18.1 - 4.26
2 1 77.1 17.8 - 4.33 4.2
2 76.6 18.5 - 4.14
3 76.7 18.3 - 4.19
3 1 70.8 25.6 - 2.71 2.8
2 70. 1 25.2 - 2.78
3 70.5 25.3 - 2.79
4 1 68.9 27.3 - 2.52 2.5
2 69.2 26.7 - 2.59
3 68.9 27.4 - 2.51
5 1 57.3 38.2 - 1.50 1.5
2 57.2 38.9 - 1.47
3 57.5 39.0 - 1.47
Reference preparation 1 57.5 38.1 - 1.51 1.5
2 58.2 38.0 - 1.53
3 58.3 38.1 - 1.53
6 1 76.8 - 19.4 3.96 4.0
2 77.0 - 19.5 3.95
3 76.6 - 19.2 3.99
7 1 75.4 - 20.3 3.71 3.7
2 74.6 - 20.4 3.66
3 74.9 - 20.4 3.67
8 1 68.0 - 27.6 2. 46 2.5
2 68.2 - 28.0 2.44
3 68.9 - 27.6 2.50
s - — SEUCE RAF AR %K PEG,
Note: — — This type of PEG is not contained in mupirocin ointment.

2.4 &% PEG & &8I E KL
RIESL I TITERT O AT 5 27 #Ls I B K
FHAE PEG &8 Tl 4RI S,

3 it
3.1 PEG & EMEFEWEL
PACH I 24 i) 2020 4 Jig 9 &R PEG400 A X 43
T B A T 3 A R R
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t/ min

a - PEG400 ;b - PEG3350 ;¢ - PEG4000;d — ZEPCE B 4#F ;1 - PEG4000;2 - PEG3350;3 — PEG400;4 - BLE &
a—-PEG400; b - PEG3350; ¢ - PEG4000; d — mupirocin ointment; 1 - PEG4000; 2 — PEG3350; 3 — PEG400; 4 — mupirocin.

B1 X% EHRFAEPEG400 77k TR AR €15 H

Fig.1 Typical chromatograms of mupirocin ointment by PEG400 determination method
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FEH RN W RS pH {E R 3.0, e 20 1Y A3
ZAFAT RS 0. 1 mol - L'WY ER 4N (pH
3.0) -5 (95:5) , 78 22 4 A I 4 , Aar 00 45 1 S22
35 C,AEH 35 CL,3# K 1.0 mL + min™",
HERERA 20 Lo AS[R] 38 S5 R D0 A 25 3 % be Il
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a - i 0.8 mL » min ~ ;b - £ 45 °C ;¢ - PEG400 (4355451 ,4 - PEG3350;2,5 — PEG400;3,6 - 5L )2
a — flow rate 0. 8 mL + min ~!; b — column temperature 45 °C ; ¢ — PEG400 method; 1,4 — PEG3350; 2,5 — PEG400; 3,6 — mupirocin.

B2 PEGA00 7 EfmEMEREHNEL Y ZRFEEH

Fig.2 Chromatograms of mupirocin ointment by optimized PEG400 determination method
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1/ min
a—0.1 mol + L~'NaNO5;-FI(95:5) ;b —0. 1 mol - L=! NaNO5-Z Jifi (85:15) ;1 — PEG3350;2 — PEG400;3 - BT % 7
a—0.1 mol + L.=! NaNO-methanol (95:5) ; b —0. 1 mol + L~ 'NaNOs-acetonitrile(85: 15) ; 1 - PEG3350; 2 — PEG400; 3 — mupirocin.

B3 PEG400 7 %8 F A LA Ll 5 ey 31T B 2 307 32 B

Fig. 3 Chromatograms of mupirocin ointment by optimized PEG400 determination method at different organic phase ratios

— ‘ ;
v z, 1 v
T \/ - a
6 4I é |K2 |‘6 2‘0
t/ min
a — BEPU B LR b - PEG4000 ;¢ — PEG3350 ;d — PEG400 ;e — 2P % 5% HR 5 51 — PEG4000 ;2 — PEG3350;3 — PEG400 ;4 — %L % Jt
a — mupirocin ointment; b — PEG4000; ¢ — PEG3350; d — PEG400; e — mupirocin reference; 1 — PEG4000; 2 — PEG3350; 3 — PEG400; 4 — mupirocin.
B4 HELZENRFRPEGC ARG FETHEER
Fig. 4 Chromatograms of mupirocin ointment and PEG by final established chromatographic condition
®6 TEEEHKMT PEGI0 §E LT E W45 8E L
Tab. 6 Resolution between PEG400 and mupirocin of different chromatographic conditions
Condition tr(PEG400) /min tg ( Mupirocin ) /min Resolution
Column temperature/C
35 11. 061 11. 859 1.434
45 11. 008 11.780 1. 435
Flow velocity/mL + min ~!
0.8 13.717 14. 655 1. 051
1.0 11. 061 11. 859 1.434
Mobile phase
0.1 mol + L. ~'NaNO5-CH;0H (95: 15) 10. 886 11.350 0. 664
0.1 mol - L. ~'NaNO5-CH;CN(85: 15) 10. 721 10. 721 -
0.1 mol - L.~ 'NaNO5-CH;CN(95:5) 10. 896 12.712 4. 086
H: - —PEG400 HBEILE R, Tkt R EE .
Note: — —PEG400 coincides with mupirocin and the separation could not be calculated.
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