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Establishment and verification of particle size test
method of palbociclib by laser light scattering

ZHANG Yin-long"?, FENG Yue’, LI Qiao—xia’, GAO Wen—yuan ', HUO Cai—xia’

(1. School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China;
2. Beijing Sihuan Pharmaceutical Co., Ltd., Beijing 101113, China )

Abstract Objective: To establish a laser light scattering method for the determination of particle size distribution
of palbociclib. Methods: A Malvern Mastersizer 3000 type laser size analyzer was used with a model of dry
determination and standard venture tube. Determination conditions were selected as follows: sample refractive
index of 1.52, sample absorbency of 0.01, shading degree of 0.5%-5.0% , measurement time for background and
samples of 5 s, air press of 0.15 MPa, feed rate of 40%, slit width of 1.5 mm, measurement for 5 times. Results:
The RSDs of methodological study for d ( 0.5 ) values were lower than 3%, and lower than 5% for both d ( 0.1 ) and
d (0.9 ) values. Conclusion: The established method can be used for the detection of particle size distribution of
palbociclib.
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Fig. 1 Particle size distribution pattern of palbociclib crude drug
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Tab.1 Determination results of particle sizes

with different absorbency

TR 2
WS
d(0.1)/um  d(0.5)/um d(0.9)/um (' mean
(‘ahsorbency ) )
residual ) /%

0 2.00(5.7) 6.73(5.6) 14.72(2.2) 2.6
0.001 1.28(4.0) 6.20(3.1) 14.72(1.5) 1.0
0.01 0.97(1.2) 580(1.3) 14.02(1.2) 0.62

0.1 0.87(13)  592(4.0) 13.82(1.2) 1.4

1 0.42(2.9) 5.40(2.7) 12.50(0.80) 2.7

7 (note ): 55 4 RSD ( RSD in parentheses, % )

212 PR GRS AT R 2R R
d(0.1).d(0.5)F1d(0.9) K FHIE S RSD, 451 I
R 20 ANFETHAREET DA e 50k 25k B 20 A
IE S5 RSD BTG 2R P50 1.52 i+, 41l
B RIFRZE /N DR E AR OIS 3O 1,52,
®2 FEMHEMHREMNELER (n=5)
Tab.2 Determination results of particle sizes

with different refractive index

T a2
(refractive  d(0.1)/um  d(0.5)/um  d(0.9)/um (' mean

index ) residual ) /%
1.22 0.26(0.99) 3.80(2.1) 12.51(0.61) 2.0
1.37 047(3.0) 5.32(2.7) 13.57(2.0) 0.83
1.52 097(1.2) 5.80(1.3) 14.02(1.2) 0.62
1.67 1.06(1.9) 594(29) 14.06(0.72) 1.5
1.82 1.10(3.4) 596(2.3) 14.04(1.0) 1.7

1 (note ): $55 4 RSD ( RSD in parentheses, % )
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Tab.3 Determination results of particle sizes

with different determination time

5 B ] SEHEk 2
(determination d(0.1)/um  d(0.5)/um d(0.9)/um (' mean
time ) /s residual ) /%
5 0.97(1.1) 5.78(0.97) 14.07(1.3) 0.71
10 0.97(1.2) 5.80(1.3) 14.02(1.2) 0.62
15 097(0.74) 5.78(1.8) 14.07(1.3) 1.0

1 (note ): 55 M4 RSD ( RSD in parentheses, % )
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Tab.4 Determination results of particle sizes

with different air press

SIS sk

(airpress)/ d(0.1)/um  d(0.5)/um  d(0.9)/um (' mean
bar residual ) /%
0.5 1.44(4.6) 6.19(1.6) 15.06(0.87 ) 1.5
1.0 1.01(2.3) 5.85(0.63) 14.05(1.3) 1.7
1.5 0.97(1.0) 5.75(1.0) 14.04(0.78 ) 0.77
2.0 0.97(1.1) 5.78(0.97) 14.07(1.3) 0.71
2.5 0.87(1.) 541(1.7) 13.05(1.2) 1.1

1 (note ): $55 44 RSD ( RSD in parentheses, % )
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x5 ARERHEEMMENELS R (n=5)
Tab.5 Determination results of particle sizes

with different feed rate

AR R
(feedrate)  d(0.1)/um d(0.5)/um  d(0.9)/um ('mean
1% residual ) /%
30 0.81(0.45) 5.56(0.93) 13.70(0.73) 1.5
35 0.88(0.74) 5.83(0.69) 13.93(0.83) 0.92
40 0.97(1.0) 5.75(1.0) 14.04(0.78) 0.77
45 0.89(0.69) 5.80(2.6) 14.15(0.93) 1.3
50 1.02(4.6) 6.66(1.8) 14.60(3.8) 1.4

¥ (note ): #5514 RSD ( RSD in parentheses , % )
R6 AEREFENHENESR (n=5)
Tab. 6 Determination results of particle sizes

with different slit width

‘ Vs
BeHE e
o d(0.1)/um d(0.5)/um  d(0.9)/um ('mean
(slit width ) .
residual ) /%
1.0 mm 0.91(0.22) 5.79(0.65) 14.10(0.71) 0.82
1.2 mm 0.95(1.16) 5.76(1.28) 14.12(0.28) 0.69
1.5 mm 0.97(1.03) 5.75(1.00) 14.04(0.98) 0.77
1.7 mm 0.98(1.68) 5.79(2.60) 14.21(0.85) 1.57
2.0 mm 1.02(1.39) 6.23(3.53) 14.32(1.38) 2.41

# (note ): $55- P94 RSD (RSD in parentheses , % )
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By, ¥ “1.37 WUFAXZR S E0 2 , 523t 6 Y d
(0.1).d(0.5).d(0.9) KFEIE L2 RSD; HiZHr A A
2 % BIRREAGHEAT R A, I S0 N DL 1 S Rk AT
P BRI T
F=7 BEERRER(n=6)

Tab.7 Results of precision test

SN Canalysts ) d(0.1)/um  d(0.5)/um  d(0.9)/um
SPHT A Canalyst) 1 096(1.0)  5.73(0.75)  14.09(0.92)
M ADE Canalyst)2 - 0.97(1.5) 574(1.0)  14.07(0.88)
P (mean value)  0.96(1.4)  574(0.87)  14.08(0.86)

7 (note ): §55 P4 RSD ( RSD in parentheses, % )
W 7 a0, A A 01 1A B 6 4 FE Y d
(0.1).d(05) Fd(0.9) {i i) RSD 73 3]  1.43%.
0.75% #10.92%; 73 Bt A\ 5% 2 0 45 1) 6 3 #F i 19 d

(0.1).d(0.5) F1d(0.9) {5 9 RSD 4 5| 4 1.5%.
1.0% 1 0.88%, 3 W J7 i iy B PEAT & 2R, 2 &
AHT NG E AL 12 3 FE A Y 4 (0.1).d(0.5) Fl d
(0.9) {E #Y RSD 23 %1} 1.4% . 0.87% F1 0.86% , 75 W
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PRI, Gt SRR Y d (0.1).d(0.5) Fil d
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5N RSD Y5 G20K TR 8.

#8 BERBHRENESER(n=5)
Tab.8 Results of bulk drug particle size

it (batch No. ) d(0.1)/pum d(0.5)/um d(0.9)/um
20150801 0.97(1.7) 571(1.4) 14.12(0.71)
20150806 0.98(1.1) 5.87(1.0) 14.63(1.2)
20160103 0.99(0.91) 597(1.5) 14.85(0.65)

1 (note ): 55 P9°8 RSD ( RSD in parentheses , % )
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