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Determination of the Related Substance of Codeine Phosphate by HPLC

HU Feifeil, HU Yanleiz, MIAO Qingzhuz, YANG Zhezhoul, ZHANG Fulil*(l.Shanghai Institute of Pharmaceutical
Industry, China State Institute of Pharmaceutical Industry, Shanghai 201203, China; 2.China National Pharmaceutical Industry
Corporation Ltd., Beijing 101301, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determination of the related substances in codeine phosphate.
METHODS The test was based on an octadecylsilyl silica gel column; the mobile phase A consisted of 0.2% potassium
dihydrogen phosphate and 1% sodium heptanesulfonate (pH was adjusted to 3.2+0.2 with phosphoric acid)- methanol(7 : 3), the
mobile phase B consisted of mobile phase A and acetonitrile(6 : 4), with gradient elution at the flow rate of 1.0 mL-min™'; the
detection wavelength was 245 nm; the column temperature was 40 ‘C. RESULTS The separation between the main
component of the method and each impurity(A—K) were >1.5. The calibration curves of codeine and known impurities were
linear in the self-concentration range; and the average recovery rates(n=9) were in the range of 96.7%—103.8% while RSDs were
in th range of 1.4%—6.0%. CONCLUSION The method is improved with good specificity and linearity. The self-control
method for proposed main component with correction factors is suitable for the quality control of this drug.

KEYWORDS: codeine phosphate; HPLC; related substance
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Fig. 1 Chemical structures of codeine and its related substances
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a—blank solution; b—system suitability solution.
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Fig.3 HPLC chromatograms

a—no degradation; b—degradation in acid solution; c—degradation at high temperature in solution; d—oxidative degradation; e-degradation in alkali solution;

f—degradation light damage in solution; 1-13—unknow impurity.
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ATFERL 3=0.098 6x—0.003 5  1.0000 1.1322~45.2888  —
A »=0.098 4x+0.0040  1.0000 1.1053~44.2112 1.00
B =0.0759x-0.0039  0.9999 1.107 5~44.298 2 1.31
C y=0.284 4x-0.0121  1.0000 1.069 6~42.7832 0.35
D »=0.115x+0.005 6 1.000 0 1.094 3~43.7712 0.85
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Tab. 2 Results of recovery test(n=9)

A B C D
e/ WA ERE/ RSD/ O N/ W43/ [EIYkEE/ RSD/ O O/ WIfS/ EE/ RSD/ O AN/ DA/ [EIUE/  RSD/
% % % % % % % % % % % % % % %
0.0484 0.0468 0.0508 0.0531 0.0480 0.0491 0.0491  0.0517
0.4993 0.4851  96.7 3.0 01011 0.1024 1022 40  0.1907 0.1973  102.7 1.4 01954 0.1932 100.2 45
1.0077  0.9682 0.2040  0.2059 0.3849  0.3936 0.3943  0.3802
E F G H
TN/ WA/ EREE/ RSD/ O i/ WA/ EMkEE/ RSD/ O nAN/ WA/ [EILE/ RSD/ I/ WIS/ [EWLE/  RSD/
% % % % % % % % % % % % % % %
0.0486  0.0508 0.0473  0.0456 0.0510 0.0517 0.0511 0.0538
0.1437 0.1461 1023 3.3 0.0940 0.0956  99.3 50 01016 0.1025 100.7 1.5 01524 0.1593 103.8 22
0.2927 0.2948 0.1897 0.1891 0.2050  0.2047 0.3075 0.3120
I K

NG g/ 2/ RSD/ T/ MRS 2/ RSD/ NG MRS i 26/ RSD/
% % % % % % % % % % % %
0.0484 0.0487 0.0494 0.0522 0.0486 0.0498

0.1445 0.1453 99.5 2.7 0.1475 0.1417 98.2 6.0 0.0967 0.1017 103.7 2.6
0.2917 0.2839 0.2976 0.2766 0.1951 0.2020
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Tab. 3 Determination results of related substances in 3
batches of pilot test samples(n=3)
2% SRS I 45 SR (%) =
I J A C E &&E/%
LKS170801  0.05 0.08 0.03 0.15 0.01 ND 0.31
LKS170802  0.03 ND 0.02 0.10 0.02 ND 0.16
LKS170803  0.05 0.09 0.03 0.16 0.01 ND 0.34

TE: ND-KAfH .
Note: ND—not detected.
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