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Qualitative and quantitative analysis of palbociclib
WANG Na, DAI Su-yun, XIE Meng-yu, MA Yu-xuan, WANG Bing", LI Gang’

(Test and Analysis Center, School of Life Sciences, Nanjing Normal University, Nanjing 210023, China)

Abstract: In this paper, three methods, differential scanning calorimetry (DSC), scanning electron microscopy
(SEM) and X-ray powder diffraction (PXRD), were used to characterize the structure of Palbociclib. The form-B
crystal mixed in with form-A crystal, the effective form of Palbociclib, was quantitated by the single peak method
(peak area method and peak height method) using X-ray powder diffraction. While the qualitative identification
by DSC was not clear, SEM and PXRD quickly and effectively identified two types of crystal. The standard
curve equations established by the peak area method and the peak height method are: y = 0.842 75x — 0.001 21 and
y=0.909 64x — 0.002 32. This suggests that the linear relationship of peak area method is better than that of peak
height method (R? = 0.986 17 and R’ = 0.985 83). The sensitivity of the peak area method (LOD = 1.17%, LOQ =
3.92%) are higher than the peak height method (LOD = 1.19%, LOQ = 3.97%). The methods from this study can
be used to identify and quantify palbociclib form-A and form-B crystal rapidly.
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Figure 1  Structure of palbociclib (M, 447.53)
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Table 1 The proportion of form-A and form-B in the mixed crystal

system of palbociclib. N1-N14: The name of 14 samples of different

proportions

Form N1 N2 N3 N4 N5 N6 N7
A/% 99 98 97 96 95 94 93

B/% 1 2 3 4 5 6 7
Form N8 N9 N10 NI1 NI12 NI13 N14
A% 92 91 90 88 86 84 82
B/% 8 9 10 12 14 16 18
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Figure 2 DSC curves of palbociclib form-A and form-B. Peak:
Melting point; Delta H: The enthalpy change
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Figure 3 SEM image of palbociclib form-A(A) and palbociclib
form-B(B)
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Table 2 The comparison of palbociclib and patent

20/° 20/°
Number
Form-A Patent' Form-B Patent'
1 4.9 5.1 5.9 6.0
2 7.8 8.0 10.8 10.9
3 10.0 10.1 12.7 12.8
4 11.4 11.5 16.2 16.4
5 17.0 17.1 18.0 18.1
6 18.6 18.7 19.6 19.8
7 22.4 22.5 22.5 22.6
8 22.9 23.0 26.5 26.7
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Figure 4 Different characteristic peaks of palbociclib form-A
and form-B in PXRD patterns
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