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Study on the Polymorphism of Dimethyl Sulfoxide Solvatomorph for Felodipine

NIE Jinju, ZHANG Li, YANG Dezhi, LYU Yang*(Beijing City Key Laboratory of Polymorphic Drugs, Center of
Pharmaceutical Polymorphs, Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing 100050, China)

ABSTRACT: OBJECTIVE To investigate the polymorphism of felodipine solvatomorph systematically. METHODS A
dimethyl sulfoxide solvate(1l : 1) of felodipine, named form XIB, was prepared by crystallization from solvent through slow
evaporation and characterized by X-ray crystallography, thermal analysis and Fourier transform infrared spectroscopy.
RESULTS Compared with the reported form XIA, another felodipine dimethyl sulfoxide solvate(l : 1), found that the
prepared sample was a new felodipine dimethyl sulfoxide solvate hypotype. Single-crystal X-ray diffraction results displayed that
form XIB belonged to monoclinic P2,/. space group, the unit cell consisted of four felodipine molecules and four dimethyl
sulfoxide solvent molecules, respectively, and the host molecules interacted with the guest solvent molecules by hydrogen bond
N-H:---O. Differential scanning calorimetry and thermal gravimetric analyzer results also illustrated form XIB was a felodipine
dimethyl sulfoxide solvate(l : 1). CONCLUSION It is revealed that felodipine dimethyl sulfoxide solvate(1:1) existed the
polymorphism, including forms XIA and XIB. The molecular arrangements of forms XIA and XIB were obvious different as well
as their simulated powder X-ray diffraction patterns.

KEY WORDS: felodipine; solvatomorphism; polymorphism; species of solvents; quantities of solvents; multifarious analytic
technologies characterized
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Fig. 1 Chemical structure of felodipine
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Fig. 2 Molecular structure for form XIB of felodipine
dimethyl sulfoxide solvate
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Fig. 3 Stereochemical structure for form XIB of felodipine
dimethyl sulfoxide solvate

A-a view of the two dimensional layer structure of form XIB along (100)
plane; B—a view of the two dimensional ladder-type structure of form
XIB along (001) plane; Host molecules were shown as wireframe model,
guest molecules were shown as ball and stick model and hydrogen atoms
were omitted for clarity.
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Tab.1 Crystallographic data for form XIB and the reported solvates of felodipne
B XIBAE 8 XIA B [Fel+FAT®  [Fel+APN]M  [Fel+ATN]!Y [Fel+DMAA]!Y [Fel+DMEU]!” [Fel+TMU]!"
AR CigH19CbNO4 CisHj9CIbNO4  CisHi9CIL,NO4  CigHj9ClbNOs CigHigCLbNOs4  CisHi9CIL,NO4  CisHi9CILNO4  CisHi9CILNOy
:C,HsOS -C,HcOS -CH;0N -CsHzO -C3HqO ‘C4HoNO -CsHoN,O :CsHi,N,O
iR Monoclinic Triclinic Triclinic Orthorhombic =~ Monoclinic Monoclinic Monoclinic Monoclinic
7= A B P2./c pl Pl P2,2,2, P2y/y P2/y C2/, P2/,
alA 9.414 0(19) 8.660(3) 9.636 0(19)  7.394 0(7) 9.177 4(8) 9.107 5(4) 28.6544(2)  16.326 1(18)
b/A 17.375(3) 9.816(3) 11.335(2)  11.499 1(10)  16.698 3(15)  15.797 0(7) 11.4450(5)  11.486 6(11)
/A 14.752(5) 13.782(4) 11.685(2) 29.003(2)  14.3375(11)  16.689 4(7) 14.5730(6)  14.746 8(17)
a/(°) 90.00 87.37(2) 100.99(3) 90.00 90.00 90.00 90.00 90.00
B 111.15(3) 179.17(3) 112.09(3) 90.00 105.865(4) 105.699(1) 90.715(1) 111.959(3)
7(°) 90.00 77.79(3) 107.52(3) 90.00 90.00 90.00 90.00 90.00
N 2250.4(10) 1 124.6(6) 1058.9(4) 2466.0(4) 2113.53)  2311.55(17) 4778.8(3) 2564.9(5)
z 4 2 2 4 4 4 8 4
deatea/g-cm™ 1.365 1.365 1.346 1.359 1.390 1.354 1.385 1.296
Measured reflections 29 478 4671 4547 11 352 33416 30 341 36 365 21211
I?:g::gg:t 4288 3924 3944 4368 4003 5576 5967 5566
Rine 0.099 0 0.042 1.078 0.036 0.046 0.027 0.024 0.063
R [1>20(1)] 0.084 4 0.084 0.062 7 0.053 0.040 0.048 0.047 0.056
wR(all) 0.242 0 0.242 0.187 2 0.119 0.086 0.142 0.125 0.158
Goodness of fit on F 1.039 1.04 1.078 1.07 1.04 1.07 1.08 0.96
CCDC 5 1432082 1048 182 675 336 1048 181 1048 180 935390 935 391 935392
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Fig. 4 Comparison of simulated PXRD patterns for different solvates and after deducting solvents of felodipine

(a)-simulated PXRD patterns for different solvates of felodipine; (b)-simulated PXRD patterns for different solvates after deducting solvents of
felodipine; A—form XIB; B—form XIA; C-[FEL+FA]; D-[FEL+APN]; E-[FEL+ATN]; F-[FEL+DMAA]; G-[FEL+DMEU]; H-[FEL+TMU].
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Fig. 5 Thermoanalytical profiles for form XIB of felodipine
dimethyl sulfoxide solvate

A-DSC profile of form XIB; B-TG profile of form XIB.
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Simultaneous Determination of Tacrolimus and Five Main Compounds of Wuzhi Capsule in Liver
Transplant Patients’ Whole Blood by LC-MS/MS

WANG Wei’, ZHU Shenghui®, GUO Wenyuan’, TENG Fei®, WEI Hua®, CHEN Wansheng® (Shanghai
Changzheng Hospital, a.Department of Pharmacy, b.Department of Laboratory Test, c.Department of Organ Transplantation,
Shanghai 200001, China)

ABSTRACT: OBJECTIVE To establish a LC-MS/MS analytical method for simultaneous determination of tacrolimus and
five compounds of Wuzhi capsule in liver transplant recipients’ whole blood and to study the pharmacokinetic characteristic of
the analytes in liver transplant patients. METHODS The zinc sulfate was added to whole blood to lyse the blood cells, and
then the sample was deposited by methanol. The upper layer was injected into the LC-MS/MS. Then a LC-MS/MS method was
established for the determination of tacrolimus, schisandrin, schisandrol B, schisantherin A, deoxyshisandrin and schisanhenol.
RESULTS The calibration curve of six compounds showed a good linear relationship. The intra and inter day precisions and
accuracy met the requirements and the extraction recovery was all right. CONCLUSION This method is accurate, precise,
sensitive and specific to be suitable for concentration of therapeutic drug monitoring and pharmacokinetic study of tacrolimus,
schisandrin, schisandrol B, schisantherin A, deoxyshisandrin and schisanhenol.

KEY WORDS: tacrolimus; Wuzhi capsule; LC-MS/MS; liver transplant patients; pharmacokinetics
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