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Quality assessment of sirolimus oral solution by HPLC with
specific degradation impurity
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Abstract Objective To discuss the feasibility of assessing the quality of medicines with composite
phospholipids liposome as the drug delivery system and complicated impurities by specific degradation impurity. A series
of experiments were studied to analyze the retention behaviors of excipients in sirolimus oral solution, and then the HPLC
method to control seco-rapamycin was established. Methods A C , column (4.6mmx>250mm, 5um) was used, and
the mobile phase was 20mmol/L ammonium formate solution (adjust pH to 3.6 with formic acid)-acetonitrile (1% tert-
butyl methyl ether), with gradient elution mode. The flow rate was 1.5mL/min, and the wavelength was 277nm. Results
The reduction of sirolimus is related to the increasing amount of seco-rapamycin. The quantitative determination of
seco-rapamycin was not interfered by excipients and other peaks. As the response factor of seco-sirolimus is between
0.9~1.1, the amount of seco-sirolimus was calculated using sirolimus as the reference standard. The detection limit of
sirolimus was 2.3ng. Conclusion The method is rapid and inexpensive. In addition, it ensures excellent results in terms
of simplicity, specificity, and reproducibility. Because of the interference of composite phospholipids liposome and
complicated impurities, the amount of seco-rapamycin can be used to assess the quality of sirolimus oral solution.
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Tab.1 Gradient elution program of mobile phase

t/min MPA/% MPB/%
0 43 57

18 43 57

25 29 71

33 0 100

73 0 100

74 43 57

80 43 57
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Tab.2 Determination results of the relative response factor

EREEN e e ALy r s

1 A Wi IR = A=37.641C-7.2365 0.9999 0.91
P& 5] A=41.192C+0.4033 0.9999

B Wi T AR R A=39.357C+3.4645 0.9998 0.89
[EEZE A A=44.353C-5.3065 0.9999

C Wi AR R A=47.530C-9.6167 0.9999 0.93
Pi % 5] A=51.170C-3.9394 0.9999

2 A Wi AR R A=42411C-16261 0.9999 0.89
5% 5] A=47603C-3233.2 0.9999

3 A W AR R A=38490C-5458.9 0.9999 0.92
7R A=41757C-86.409 0.9999
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(4.6mmx>250mm, 5pum)
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Fig. 3 HPLCChromatograms of system suitability test (1) and
sample solution (2)
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Tab. 3 Stability test results of seco-rapamycin and
the content of sirolimus

25°C, 60%RH 40°C, 75%RH

ik TH 0 it 34H 34 H
A WrERMHER /% 1.0 35 11.1
EEWE /% 101.6 98.7 82.0
B Wi IR = % 1.3 3.8 12.4
EERME /% 102.7 100.7 81.5
C WrEE R /% 0.7 3.4 11.6
GEME 1% 101.7 96.7 81.9

R4 W IR R ANV B R I E 2 RAH R M
Tab.4 Correlation analysis result between seco-rapamycin and
the content of sirolimus

WiTE iR R TR
WrFMMBE R Pearson KM 1 986"
BEEVE (X)) .000
TR Pearson fH M -.986" 1
BEEVE (XU .000
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) R R R XA I 32 A EE P A e T
FEEEE. R, WEST, NERERES T
A RDR LR AL 7B ER AN T
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