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Conversion Conditions and Influence Factors of Nitrendipine Crystal
Polymorphism
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Abstract Theoretical conversion temperature was calculated between different crystal forms of nitrendip-
ine from melting data. The different conversion conditions were investigated, such as high temperature, high
temperature and humidity and high pressure. The theoretical conversion temperature between nitrendipine |
and |1 is 158.88 “C, that between nitrendipine | and 111 is 160.50 ‘C and that between nitrendipine |1 and I11
is 158.65 ‘C, indicating nitrendipine polymorphs belong to a monotropic system. At high temperature,
nitrendipine 1l and 111 both converted to |. Under high pressure, 11 converted to I. The results indicate that
nitrendipine | was a stable form, while Il and 111 were metastable form. The stability ranked as [ >11>111.
Keywords nitrendipine; crystal polymorph; conversion; X-ray diffraction
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Tablel X-ray powder diffraction datafor different nitrendipine crystal forms

Peak number
Crystal form Parameter
1 2 3 4 5 6 7 8

NTDI 260 9.901 24.295 11.293 23.706 25912 13.033 27.382 28.673

1/15(%) 100.0 817 67.0 52.2 47.0 43.8 38.7 25.1
NTDII 26 20.838 9.785 11.298 22.199 23.764 24.270 25.918 27.314

1115 (%) 100.0 72.2 62.4 26.8 23.7 20.7 14.9 13.2
NTOIII 260 9.211 22.105 13.454 15.864 14.479 13.997 21.272 24.910

1/1(%) 100.0 84.1 52.1 334 32.0 31.2 26.2 22.4

R 2 JEREHCEAE S SR
Table2 Lattice parameters of different crystal forms of nitrendipine
Crystal form Crystal system  a/A b/iA c/lA al(®) BIC) (°) Cell volumn/A®
NTDI M 13.61 7.81 8.95 90.0 94.4 90.0 948.66
NTDII (e} 16.02 9.02 4.26 90.0 90.0 90.0 614.92
NTDII M 10.39 8.97 9.72 90.0 112.6 90.0 836.60
#M: monoclinic system; O: orthorhombic system.
R 3 BB BZL AR S
Table3 Differences of infrared spectral data for nitrendipine polymorphs

Crystal form Wave number/cm 1
NTDI 3295.2 1692.4 1620.3 1345.3 1308.5 1269.4 1198.0 1133.2
NTDII 3314.8 1700.1 1647.1 1530.3 1348.1 1211.6 1119.1
NTDIII 1702.4 1648.4 1529.1 1347.3 1212.6
NTDI 1098.3 1021.8 902.3 808.0 785.5 746.1 677.2
NTDII 1094.6 1019.3 809.2 780.8 752.5 584.3
NTDII 1095.0
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Figurel Energy/temperature diagrams
(A) adimorphic enantiotropic system; (B) a dimorphic monotropic system
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Table4 Thermodynamic stability relationship of nitrendipine crystal polymorphs from melting data
Crystal form AHg/(kJmol %) AGg/(Jmol 1) ASY/(Jemol Tk Y T/K Stability relation
Between | and Il —25.09 —171.0 —58.08 432.03 M
Between | and 111 —26.16 —2085 —60.33 433.65 M
Between Il and 111 —3.350 —253.7 —7.756 431.80 M
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Figure 2 X-ray diffraction pattern of NTDI at different tem-

peratures
a NTDI, b: NTDI at 40 °C for 30 d, c: NTDI at 60 °C for 30 d, d: NTDI at 90

C for10d
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Figure 3 X-ray diffraction pattern of NTDII at different tem-
peratures

a NTDII, b: NTDII at 40 °C for 30 d, c: NTDII at 60 C for 30 d, d: NTDII at
90 °C for 10d, e NTDI
25 EEMEERUHETREMNET

B AN ] A Y e b P 2y 0l 38 ' B AH 6 A
92.5%, 90 ‘CHLA s E 10 d, Wl5E X Sk Kk, 45 5%
B, NTDII, NTDII #4455 NTDI. &5 3 0K 5.
26 SEFHTRENET

B[R] e e AE 9.8X10* N 5 FIEA (B
F=12 mm), ¥rifade X $F 2K, NTDI, NTDII &
AR NTDI 4k 7 NTDI, 455 WK 6.

26/(°)

4 NTDIHI EAFREE T X A5l il
Figure 4 X-ray diffraction pattern of NTDIII at different tem-
peratures
a NTDIII, b: NTDIII a 40 °C for 30 d, c: NTDIII a 60 °C for 30d, d: NTDIII
at 90 C for 10 d, & NTDI
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Figure 5 X-ray diffraction pattern of nitrendipine polymorphs
at 90 'C and RH 92.5%

a NTDI, b: NTDI at RH 92.5% and 90 °C for 10 d, c: NTDII; d: NTDII a RH
92.5% and 90 °C for 10 d, e NTDIII; f: NTDIII at RH 92.5% and 90 C for 10
d
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Figure 6 X-ray diffraction pattern of nitrendipine polymorphs
under high pressure
a NTDI under high pressure of 9.8 10* N; b: NTDII under high pressure of
9.8 10* N; c: NTDIII under high pressure of 9.8 10* N; d: NTDI; e NTDII;
f:NTDIII
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7 NTDII &[5 R X At B i
Figure 7 X-ray diffraction pattern of NTDII under different
pressure
a NTDII under high pressure of 4.9 10* N; b: NTDII under high pressure of
9.8 10° N; c: NTDII under high pressure of 4.9 10° N; d: NTDII under high
pressure of 2.45X 10° N; e NTDII; f: NTDI
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