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By iR 2% % (4 0.1 mol/L B B — 2,414 0.01 mol/L v /& sk A AL4e ,pH 5.5)- W BE(87: 13, /), i ik 24 1 ml/min, # #% K 2 220
nm, B 40 C,#HF A5, &R . FRmLELEFL BB .C.D.EXNRZRKESHE6.24~62.4.4.25~53.1,4.59~57.4,
10.35~129.4,4.00~50.01 pg/ml7E B M 5 & 2% @RR 5L Z RAF 09 LK R (7=0.999 6.,0.999 0,0.999 8.0.999 7.0.999 7) ; #5
B AR TR RSD<10% ; 2¢ i B.C D .E 34 hn A ol 5 5 %) % 103.8% .104.3% ,101.6% ,104.4% ,RSD %31
3.8% .2.2% . 1.8% .3.5% (n=9), %k %7 kA MR ik, TH T 7R84 R4 P H LD Ren .
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Determination of Related Substances in Ipratropium Bromide by HPLC
CHEN Hong,ZHU Rong(Chengdu Center for Food and Drug Control, Chengdu 610045, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of related substances in ipratropium bromide. METH-
ODS: HPLC method was adopted. The determination was performed on SHISEIDO Cis column with mobile phase consisted of
phosphate solution (containing 0.1 mol/L monosodium orthophosphate and 0.01 mol/L tetrapropylammonium chloride, pH 5.5)-meth-
anol (87:13, V/V) at the flow rate of 1 ml/min. The detection wavelength was set at 220 nm. The column temperature was 40 °C
and sample size was 5 pl. RESULTS: The linear range of ipratropium bromide and impurities B, C, D and E were 6.24-62.4 pg/ml
(r=0.999 6), 4.25-53.1 pg/ml (+=0.999 0), 4.59-57.4 pg/ml (»=0.999 8), 10.35-129.4 pg/ml (»=0.999 7) and 4.00-50.01 pg/ml
(r=0.999 7), respectively. RSDs of precision, stability and reproducibility tests were all lower than 10% . Average recoveries of
impurities B, C, D and E were 103.8% (RSD=3.8%, n=9), 104.3% (RSD=2.2%, n=9), 101.6% (RSD=1.8%, n=9) and
104.4% (RSD=3.5% , n=9), respectively. CONCLUSIONS: The method is accurate, simple and rapid, and can be used for the

determination of related substances in ipratropium bromide.

KEYWORDS Ipratropium bromide; Related substance; HPLC
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Fig 1 HPLC chromatograms
A. substance control+impurity and mixed control; B. test samples
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Fig 1 HPLC chromatograms of treated test
A. treated with alkali; B. treated with high temperature; C. treated
with acid; D. treated with oxidation; E. treated with light
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Tab 1 Linear range and regression equation

4 LARER], wg/ml mEyE: r

SNFEIR 6.24~62.4 y=1231x+1 847 0.999 6
KB 425~53.1 y=1283x—1910 0.999 0
FiC 459~574 y=458Tx+1 296 0.9998
D 10.35~129.4 y=6238—11 550 0.999 7
I E 4.00~50.01 y=1177x+2 538 0.999 7

2.6 #iMRFNE=MR
2,27 T KBRS IA TR S 2 TR A B A TRIR B )
IBGE B R A RS 42 2.1 U T (35 S5 EAE  i0 035,
PIMEME L SIN=3: 1 T3 RN IR M2 B .C .D . E A4
PR, LIS ML SIN=10: 1 1152 RN FEIRE M A4 i B .C.D .E (1)
EIEPR L AR 2,
R2 BEFERNRIMEERER

Tab 2 Results of detection limits and quantification limit

W KRR, ng EEM, ng
SNTCIE 10 20
KB 16 31
I C 11 21
ZJ5 D 11 23
TIRE 26 52
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*3 R ZEIRELER (n=9)
Tab 3 Results of recovery tests(n=9)

W fidr,  MAE,  WfE, hu#l%lll&z%, %mmu@, RSD,
kg pg kg % % %
2EB 0 312 3281 105.2
0 312 3450 110.6
0 312 372 108.1
0 78.0 80.81 103.6
0 78.0 7767 99.6 103.8 38
0 780 7723 99.0
0 109.2 113.28 103.7
0 109.2 108.54 99.4
0 109.2 114.38 104.7
ZEC 0 23.58 25.43 107.9
0 2358 2453 104.0
0 2358 25.45 107.9
0 58.95 61.13 103.7
0 58.95 61.94 105.1 104.3 22
0 58.95 61.44 104.2
0 9432 95.00 100.7
0 9432 96.83 102.7
0 9432 9755 103.4
ZIED 0.06 2149 2228 103.4
0.06 2149 2131 98.9
0.06 2149 2146 995
0.06 53725 5458 101.5
0.06 53725 5520 102.7 101.6 18
0.06 53725 56.26 104.6
0.06 85.96 86.47 100.5
0.06 85.96 8722 101.4
0.06 85.96 88.01 102.3
HRE 0 36.22 38.28 105.7
0 36.22 40.17 110.9
0 36.22 3927 108.4
0 90.55 9131 100.8
0 90.55 90.74 100.2 104.4 35
0 90.55 91.98 101.6
0 144.88 15043 103.8
0 144.88 15424 106.5
0 144.88 14173 102.0

R4 AEBIEHENE T HE R E i iE

Tab 4 Relative retention times of different columns

AL S SERE B KBC JRED RIGE
SHISEIDO Cis(4.6 mm X 150 mm, 5 p.m) 1 12 0.7 1.7 22
SHISEIDO Ci(4.6 mm X250 mm, 5 pm) 1 13 0.7 1.9 22
Thermo BDS HYPERSIL C5(4.6 mm X 150 1 12 0.6 1.6 2.1

mm, 5 p m)

x5 FHMAXMBENELER (=3, %)

Tab 5 The determination of related substance in samples
(n=3, %)

#s ZBD BRI B

[B-10002 0.01 0.01 0.04

[B-11001 0.01 0.01 0.03

1B-11002 0.01 0.01 0.03

HEFECO h) L 2450 CARF R BR 5 244 S 2RI (29 10 °C) R ik
FERE, 3R 2% 5 C 5 4 RE i 7 2R (25 °C) B K i i)
(295 )i, 245 C TN 0.1% . 5 JEFREALLE 24 h 4%
JET C AR <<0.02% , 7£ 8 h NS FEMAL A 2 e 4 IR, WA ik
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B E BN AZIRNMNEEFTEARLFT P AEL LAR FEARMEEZES TN &, 7k RARMEHKRMEE
%, @i ODS Syncronis Cis, 3148 A F 87 -7K-0.5% sk B B (B B 26 5L , KA R B 69 ik Atk K ) , B2 4F 2 4 20 pl, A2B A
35 Co R REF AR JFHAR YEFE RN R ZHRE S H A 125~2000,12.5~200,6.25~100,250~4 000 pug/ml &
AR5 A Q%@ RESILE BIF&M % % (,=0.999 8.0.999 9.0.999 8.0.999 9) ; #5% F A4 2 M  F L HiXI 69 RSD<0.88%;
-3 e AR EDIC 58] 4 99.5% .97.6% .99.8% .99.0% ,RSD 2 %1 % 0.24% .0.97% .0.18% 0.72% (n=6) , % 3% % EBHAEFML .
Heik A ,ERTRMNEL T L ARILFTFREET LAR FHEARFELTENESE,

KR AFEARNLT; RET;EAR;FHAR; EAEFE RS R0RMA E 5%

Simultaneous Determination of Allantoin, Tretinion, Isomerization A Acid and Vitamin E in Compound
Tretinion Cream by RP-HPLC

ZHANG Zhi-qin', LI Mei’,ZHU Chang-hui', WANG Dong',HAN Guo-zhu’, TANG Ze-yao®(1.Dalian Dermatolo-
gy Hospital, Liaoning Dalian 116021, China; 2.Dept. of Pharmacology, Dalian Medical University, Liaoning
Dalian 116044, China)

ABSTRACT OBIJECTIVE: To develop a method for simultaneous determination of allatoin, tretinion, isomerization A acid and
vitamin E in Compound tretinion cream. METHODS: RP-HPLC method was adopted. The determination was performed on ODS
Syncronis C;s column with mobile phase consisted of methanol-water-0.5% glacial acetic acid (gradient elution at different flow
rates and detection wavelength) ; sample size was 20 pl and column temperature was 35 °C. RESULTS: The linear ranges were
125-2 000 pg/ml for allantoin (+=0.999 8), 12.5-200 pg/ml for tretinoin (#=0.999 9), 6.25-100 pg/ml for isomerization A acid
(r=0.999 8) and 250-4 000 pg/ml for vitamin E (+=0.999 9). RSDs of precision, stability and reproducibility tests were lower
than 0.88% . Average recoveries were 99.5% (RSD=0.24%, n=6), 97.6% (RSD=0.97%, n=6), 99.8% (RSD=0.18% , n=
6) and 99.0% (RSD=0.72% , n=6). CONCLUSIONS: The method is simple, rapid, accurate and suitable for the content deter-
mination of allatoin, tretinion, isomerization A acid and vitamin E in Compound tretinion cream.

KEYWORDS Compound tretinion cream; Allantoin; Tretinion; Isomerization A acid; Vitamin E; RP-HPLC
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