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Determination Method of Particle Size and Particle Size Distribution of Compound

Betamethasone Injection
JIANG Xuemei' ?, XIAO Bo’, ZOU Yuming"?, SHEN Dandan'?

(1. Chongqing Research Academy of Pharmaceutical Industry, Chongqing, China 4011215 2. NMPA Key Laboratory of Quality monitoring of Anaesthetic
and Psychotropic Substances, Chongging, China 4011215 3. Chongqing Rennzar Pharmaceutical Technology Co. , Lid. , Chongging, China 400021)
Abstract: Objective To establish a method for determination of the particle size distribution of betamethasone dipropionate in Compound
Betamethasone Injection by laser particle size analyzer, and to evaluate the effect of micronization process and sterilization process on
the particle size of betamethasone dipropionate in the preparation. Methods The Malvern Mastersizer 2 000 laser particle size analyzer
was used. The surfactant was 0.04% (W/ W) Tween 80, the dispersant was 800 ml water, the laser obscuration was 5% —10% , the
speed of pump was 2 000 r/min,the ultrasonic energy was 12.5,the ultrasonic time was 120 s,the background measurement time was
10 s,the background measurement snapshot was 10 000,the sample measurement time was 10 s, and the sample measurement snapshot
was 10 000. Under the above conditions,the particle size and particle size distribution of micronized active pharmaceutical ingredients
(API) of betamethasone dipropionate before sterilization and Compound Betamethasone Injection after sterilization were deter-
mined. Results In the micronization process, betamethasone dipropionate with different particle sizes could be prepared by adjusting the
parameters of the air jet pulverization process,and it could be used in the research of hot pressing sterilization process. In the steril-
ization process, with the pressure of the annular cavity nozzle of laser particle size instrument system of 4 —5 bar and the pressure of
venturi tube of 5 -6 bar,the self — made Compound Betamethasone Injection could obtain the similar particle size distribution to the o-
riginal product. The particle size of betamethasone dipropionate micronized with different particle sizes was increased after sterilization.
Conclusion The sterilization process can cause the tiny crystal growth of betamethasone dipropionate, and thus increase the particle
sizes. By controlling the particle size of the APl of micronized betamethasone dipropionate before sterilization, the particle size of the

sterilized betamethasone dipropionate preparation can be effectively controlled to keep its quality consistent with the original product.

Key words: Compound Betamethasone Injection;betamethasone dipropionate ;particle size;micronization process;sterilization process
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JRIRAE R -4 RO AR 75 1 A 4 BD TR B T4 5, AT
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P v OV R ] R 24 W SR b oA 7 38 TC R BE A A I A L,
2020 4F fig € H [ 24 i (PR ) )3 ) 0982 J3E AIKEE 43
A DN 50 = kT ST T O Ak BD RLAR 43 A5
FEVE AT ORI, IR O T2 K&K T
SR T R AR AR R S P BD KL B, 35 3 5 R
AIF 7= ft L B KA JBE 3 A — B0, R Ry i i — SR 1
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1 MUBR5RH

1.1 X35

ORI AL 8 2 55 ( £ AL Mastersizer 2000 7 3056
BLBE A JFE i Ab B A TT Hydro MU B4R AR Mastersizer
2000 fiit 5. 12C) , Morphologi G3 T Uk kL EE K ki I €114
AT, Y40 B 95 E Malvern 23 F o
1.2 k%

i 80 (g it Ak 2% il R By A7 IR |) L L5k
20161104, & & 4 99.0% ); BD JE KL (A |7, 5 K
20191009) ; f #3 4k BDCER L2 [ 1, 4t 5 43 5 A
20200115 - 1,20200115 —2,20200115 - 3,20200115 -4,
20200115 - 5,20200115 - 6) 5 FAfalfAk 1B A 6, it
243 B 20200301 - 1, 20200301 -2, 20200301 -3,
20200301 —4,20200301 - 5,20200301 — 6) ; & 7% K
P S ORI 77 &, OO BRVD AR Wl 2576 BRA ) L it 5
1 3BBKAO3AOL; PR A il , L5 24 20200309) 5 2 2
TR R A D .

2 HESER
2.1 MESH

FE A PR PR OT IR FE 5 34 2 000 v/ min; 1 75 B[]
120 s, A RETE 12. 5,

AT S H B 2 R PRI G ) ST 24 BRI
BRIN (Default) ; HEGEE FBR TR 5% , BB 10% ;5
SN 2 ANMIEER, Z R 10 s 5 FE 5 8 Sl a) 2
910 s, BB 48 10 000, 20 BRI N 48 0. 22 um i
FLUE BREUE A 1 2 B - K B S T K 5 2 THE P R A
0.04% (W/ W)k 80,

2.2 RENE

VS VRCBC )« O I 80 A AL A 2.1 TR 43 HH
B i B 0. 04% (W/ W) it i 80 F /KA . BL 0. 05 ¢
ORI BD, A 0. 04% (W W)tk 80 /KW 10 mL,
AT, RIS S 1 o B D A A KA T SR 9 i
T REEIR AT, B AR RV v 1T

M2 ¥k - T Eae A 2. 1 R 43 #5800 mL,
VEPETF- S e Bl 44 2. 1 T NS0 B e, R 5
& BN AMIR ST 6. 25 mL, BIECEE A 5% ~
10% B, FF 4l i
2.3 HEFEER
2.3.1 HEHERE

ot i 80 2 0.202 g, ¥ % AR e, A 22 55 1K
500 mL, IS 0.04% (W/ W)k 80 AY/K AT , K %
I 6. 25 mL, B 800 mL 255 F /K H 2. 1 Wi~ Z4k
WEHAE A5 R R, 25 ARG B 0, Ui W 4 L
TG PEFAEIZ I AE 254 B A2 ma ok Ak BD AL
FEM A .
2.3.2 pHEMBEEELEE

J T A E SRR BD &7 f8 43, Ik F
FoURE A3 M B, 8 S5 s 1] B (78 Y0 2 2 ) 3R 0300 o
B, ) R B 2 B P R A B B R R A B
FRE P Ji 0 B B S P RLAR AR AL 5 [R5 48 BD & 5 e
FE LR A R AT O BURE i (BiE45 2 20200115 - 5)
ML ) B Al T i 1 (D S UBR BE AR B )l 140 s
S A EREC 20 41, Hp 28R 2.1 1) GG EE S
B ST W 25 SR L 1o 1 Rl UL R A EE A L
B B, A DLAHE S B T A, 106 BH 4 S AR % 1 3 R
PR LR SO B, B A P T ) A S R AR
THRE 1T 5 0, D0 W AE R 7 2ok R R R A O i 4
G2 R I 5E G B AR RN B H R AN AR I B 4
BAIEE L,
2.3.3 HBEERR

B2, 2 i RS AT T, 3% 2. 1 TR S5O &
LRI [F]— A 6 UK, 0 SR BE R I 25 SR B85 do,
do.s, do.o B RSD ¥J/NTF 1.0% (n=6), WL E K5 25
BE R
2.3.4 EEUEHRE

TR ]t (35K 20200115 — 5)FE &, 432 il £ 11t
TR, 7 2. 1 0 SEC A B JZ5 R do
dos, doo [ RSD 53510 0.31% ,1.41% ,5. 11% , [d]—
HEV RO fE BD 3 YA et BURE (178 5 R BT A 95
G RLE R IR E AT
2.3.5 TWAMRE

TG B R 3 ) 300,500,700, 1 000,
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Tab. 1 Real — time monitoring results of laser obscuration and

particle size at different dispersion stages

MR MBRE BRE(%) FE )
do.1 do:s doo
R#AF %K 1 5.50 2.326 11. 150 36.083
2 5.65 2.163 10. 633 34,142
3 5.73 2. 467 9.822 23.291
4 5.84 2.279 9. 467 22.267
5 5.90 2. 146 9.199 21.602
A E R 6 6.76 1.411 7.334 16. 974
7 7.62 1.322 5.827 14. 842
8 7.90 1.249 5.352 14. 565
9 8.05 1.218 5. 144 14.575
RE RN E 10 8.10 1.200 5.050 14. 567
11 8.10 1.202 5.050 14.547
12 8.08 1.200 5.044 14. 499
13 8.08 1.201 5,051 14. 589
14 8.08 1.200 5.055 14. 696
15 8.07 1.204 5.058 14.571
16 8.06 1. 204 5.049 14. 543
17 8.06 1.203 5.052 14.576
18 8.05 1.199 5. 044 14. 556
19 8. 04 1.201 5.055 14.623
20 8. 04 1.200 5.053 14. 586
X 8.07 1.201 5.051 14.578
RSD(% ) 0.26 0.14 0.09 0.34
F2 AEARHEMNEKRNER
Tab.2  Results of different pump speed on particle size measurement
545k (r/min) A (pam)
do.1 do.s do.o
300 1.297 5.499 14. 604
500 1.285 5. 402 14. 426
700 1.269 5.350 14.958
1000 1.261 5.269 14. 947
1500 1.236 5.185 14.917
2000 1.212 5.137 14.931
2 500 1.204 5.138 15.539
3000 1.294 6.209 107. 021

1 500,2 000,2 500,3 000 r/min, Hi4x S5 [m 2. 1 T F,
2 GORLAR I A e TS A AR A A5 R IR 2] UL, A%
HEAK (300 ~ 1000 r/min) B K7 A2 0 5 (K, 256 ik
%5 (1000 ~2 500 r/min) B, 7 A% 0 52 {8 3 A R 45 AN
AR 75 TR B E A 2 000 1/ min,

B i W B U TR A ol 2,75,
4.75,6.25,7.75,12.75,15.75 mL, A% 2. 1 T
T, B ERAR 5 G EE W AR Ak 45 R L 3R I, At
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AR 1 BRI T 4. 75 mL IF, 80 RE AR , 2 K5
MR v 18y 6. 25 mL I, WG BE RS TH s, BLRE
FEAMRERAAS s R ST 1 ARSI Rt A5
R (> 10% ) RiARIE (ERE A 28N, ATRER &4 T %
IO o SR A B TR T R 6. 25 mL,

F3 REMR RS TR 08 5 B Fh B 45 8

Tab.3  Influence of test solution with different injection volume on
the laser obscuration and particle size
it g IS A% (pm)
(mL) (%) do. do.s do.s
2.75 3.02 1.372 5.651 14. 813
4.75 5.59 1.261 5.236 14. 696
6.25 7.66 1.209 5.095 14. 583
7.75 9. 64 1.171 5.001 14. 465
12.75 15.92 1.117 4.978 14. 235
15.75 20. 08 1. 066 4. 807 14. 064

JEE P I (] < 5 A I TE] 430 R 0,30,60, 90, 120,
150,180,210,240 s, H4xZ:%k (6 2. 1 W , % ki f2
R P BN () S A (R AR 25 R L3R 401 DL B8 PR SR A
90 s B, Ao 0 2 25 SR BEA PR ANAS | (AT 1 B[R] 1 6 7
A BE T IR SR E R A IR R 120 s,

F4  TEBHEREIREGNERNGZM

Tab.4 Influence of different ultrasonic time on the particle size
s W () B ()
do. do.s do.y

0 1.728 8.423 20. 941

30 1. 407 6.252 15.073

60 1.305 5.677 14. 449

90 1.264 5.416 14. 255

120 1.239 5.268 14. 190
150 1.220 5.177 14.276
180 1.208 5.107 14. 230
210 1.205 5.073 14. 297
240 1. 195 5.031 14. 238

P R R U R R B 4 0l R 5.0,7.5,10.0,
12.5,15. 0, ARS8 [R) 2. 1 TR, 2% 2k 172 b 48 75 o
B AR Ak 25 R LR 5 n] L SR B R A 7. 5 B
L I 7 45 SR AR AR (ER 36 G S0 75 ] R
JS UL AR 58 PR S o R P SR R 12,5

it D B 6] 2 15 2 R (BD JEURE) B 5 DN i o
B 343 5 A 5,10,15,20,30 s, B & S 75 50 pe B 4y
k5 000,10 000, 15 000,20 000,30 000, Hi4x 2 %]
2. VIR, 2 SR AR AR i D B[] ZE K 9 AR A o 25
DL 6.6 AT UL, A it i) Bsf [) R S D B [R)ZE 5~ 30 s
TIL B A, B ) 23 SR AR AR AN
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Tab.5  Influence of different ultrasonic energy on the particle size
LY $o o)
do. do.s do.y
5.00 1.212 6.074 14. 439
7.50 1.290 5.548 14.219
10. 00 1.229 5.195 14. 137
12. 50 1.195 5.014 14. 109
15.00 1. 174 4.917 14. 128

6 AN[E)HE SR TE B 18] Mo AL A ) 45 SR Y 820
Tab. 6 Influence of different measurement time on the particle

size of samples

Hm s at i (s) # Sl wiE (s) B A pm)
0.1 d(),s d0,9
5 5 1.226  5.297 14.537
10 10 1.229  5.311 14.635
15 15 1.227  5.307 14.536
20 20 1.229  5.325 14.711
30 30 1.229  5.324 14.633

2.4 XHEHIBIZEWKE

ok T2 R WM LS EAR T ESECR
(OB W] 2 S 500 Y I WM e ) R SC RS TR 7, ik
4% 3 Sk 20200115 -1, 20200115 -2, 20200115 -3,
20200115 — 4,20200115 - 5, 20200115 — 6, ¥ i 43 51l 4%
4 1.0,2.0 bar,2.0,3. 0 bar, 3. 0,4. 0 bar, 4. 0, 5. 0 bar,
5.0,6.0bar,1.5,2. 5 bar) ¥ BD JsURN24 HEA T8 5%, 15 )
AR T 20 K B R RO AE BDJZ 2. 1 T F S 80%
S 2.2 0T A VA VR T T R T A VA R,
TE LS ILFE 7,07 UL SR S R R 2 S T

2 A RPRAR oA BD, I FH -9 K8 T 2500198

KIE T DR T2 Kok 16 BD, #c%
FL Ty B T2 Be 7 v R IR K 12028 ) AR
(KW )5 0 BD BB W) 4% 2.1 T F S50 % & 1F i
2. 2000 A S AR L TC R 2 ORI, DU o 45 5 D
F 8RB = i K B S5 BRLE 43 3R doy = 1. 194 pum,
dos=6.298 wm, doo = 13. 644 pm, 7] W, Y4k i T
SR I TR ) R 4 ~ 5 bar, SR E S 5 ~6bar
B, RIA] 3RAS 5 SR = 3 AL AR 43 A o

3 g
3.1 SEIFER

1 F B A S i 3R A v A 2R G R i 80,
WA 5 A X6 2 TS PR B FP 2 Tk B2 R AT % 58, 5
WEFAIF AL 7, L 0. 04% (W / W)k ik 80 VE RIS ],
PIAK 8], M5 BD RLJE
3.2 WMMIERREILEXHENERNSZN

TCIE K AT I BD AR U] 404, 8 K e
REEERBIA N, UL 7R KR AR TP 25 1 BD I SRR
FEA I S B0RE 38 0 o (L R 388 s 4 S SRR R e T
SR, TR RO A BD Kz BE 2045, I w5l K
PG PREAR , 35 305 JRURIE ™= s B A3 AR B AR — U1 Ko
3.3 FHEIEM

AWEFE R AL T BD BOCHRLEE I E vk % Ik
PR PR ER R FPELT, BT A R TR SR )
JRE TR ONAR AL T TS EASRAE T V-0 52, )
A KA S — B PN B8 TG S R S A A R
IR S A S e S M R e R AR SN S AR i
RS #A P~ lf BD BOGRIRE & kI
PRA T A , DA S G R 7 ot 4 i R ) i

R7 REWRHZREBREMARBEERNER
Tab.7  Results of particle size of betamethasone dipropionate API before the sterilization

S 3 R w5 20200115 -1 20200115 -2 20200115 -3 20200115 -4 20200115 -5 20200115 -6
(%) 6. 80 6. 84 8.36 9.04 6.91 7.55 7.62
KB do. 2.221 1.352 1.032 1. 054 1.012 1. 087 1. 191
(pom) do.s 11.262 6.723 3.553 3.475 3.074 2.835 4.930

do.y 34. 194 19. 556 7.306 6.631 5. 885 5.173 14. 659
®8 RNERMHMU-WNBEMKBHERNER
Tab.8  Results of particle size of micronized betamethasone dipropionate after the sterilization
W+ A 1 B # 5 3 (bar) K44 (um) K& %4 (um)

g RMEEES XKREED do.1 do.s do.o do. do.s do.
20200301 -1 5.0 6.0 1. 080 2.843 5.179 0.917 6.133 12. 188
20200301 -2 4.0 5.0 1.016 3.076 5. 887 1.029 6. 861 13.313
20200301 -3 3.0 4.0 1.052 3.475 6.633 1. 140 7.325 13.879
20200301 -4 2.0 3.0 1.033 3.558 7.309 1.532 8.268 15. 069
20200301 -5 1.5 2.5 1. 191 4.933 14. 656 3. 630 10. 754 21.291
20200301 -6 1.0 2.0 1.358 6.720 19. 553 5.105 12. 857 25.596

71



