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Solubilization Effect of Hydroxypropyl-p-cyclodextrin on Sirolimus

ZHANG Ying, LU Yi, LIU Jingyu, WANG Juan, SHI Junping*(The First People’s Hospital of Kaifeng, Kaifeng 475000,
China)

ABSTRACT: OBJECTIVE To investigate the enhancement of dissolution of sirolimus by its complexation with hydroxy-
propyl-B-cyclodextrin. METHODS The inclusion complexes of sirolimus were prepared by ultrasonic method. The
solubilizing power of hydroxypropyl-B-cyclodextrin were determined by phase solubility technique. X-ray diffraction(XRD),
Fourier transform infrared spectroscopy(FT-IR) and differential scanning calorimetry(DSC) were used to verify the formation of
inclusion complexes. RESULTS  Sirolimus and hydroxypropyl-p-cyclodextrin formed inclusion complexes. At 25 C, with
hydroxypropyl-p-cyclodextrin concentration increased, the solubility of sirolimus rised from 1.18 mg-Lf1 up to 118.15 mgL™!,
increased 100 times approximatelyy. CONCLUSION Hydroxypropyl-B-cyclodextrin inclusion technology can rise the
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solubility of sirolimus significantly.

KEY WORDS: sirolimus; hydroxypropyl-p-cyclodextrin; inclusion
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Fig1 HPLC chromatograms

A-HP-B-CD; B—sirolimus reference; C—sirolimus
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#1 pHERELRRE

Tab 1 Results of recovery test

AR AR WEE [k CPEL RSDY
mg mg mg % W /Y% %
0.836 5 0.665 1.4802 96.8
0.836 5 0.678 1.5159 100.2
0.836 5 0.654 1.4756 97.7
0.836 5 0.847 1.647 9 95.8
0.836 5 0.834 1.665 5 99.4 98.4 1.75
0.836 5 0.851 1.688 4 100.1
0.836 5 1.005 1.844 5 100.3
0.836 5 1.016 1.8159 96.4
0.836 5 1.012 1.8343 98.6
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Fig 2 The sirolimus phase solubility
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Tab 2 Thermodynamic parameters in the sirolimus and
HP-B-CD inclusion process

Kc/L-mol™ AG/kI'mol™
25°C 37°C 45C 25°C 37°C 45 C
154.98 133.82 123.02 1250  -12.63  -12.73
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Fig3 XRD diagrams

A-—sirolimus raw material; B-HP-B-CD; C—inclusion compound of sirolimus and HP-B-CD; D—physical mixture of sirolimus and HP-p-CD
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Fig 4 Fourier transform infrared spectroscopy

a—sirolimus raw material; b—HP-B-CD; c—physical mixture of sirolimus
and HP-B-CD; d—inclusion compound of sirolimus and HP--CD
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Fig5 DSC diagrams

a—physical mixture of sirolimus and HP-B-CD; b—sirolimus raw material;
c¢—HP-B-CD; d—inclusion compound of sirolimus and HP--CD
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