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Abstract: Objective

hydrochloride active pharmaceutical ingredient. Methods

To establish a light scattering method for the particle size distribution determination of bromhexine
A laser particle size analyzer with wet method sampling were used. Based
on the results of single — factor investigation of dispersion conditions,the experimental conditions were set as follows the refractive
index of sample was 1.626 the absorptivity was 0. 1;the pump rotational speed was 2 000 r / min;the sample dispersant was n —
hexanol — n — hexane (1:9,V / V) ;the ultrasonic intensity was 10,and the dispersion time was 5 min. Results The RSDs of the
intermediate precision test results for d, , d, s, d,, were all lower than 5.0% (n = 3),and the RSDs of the repeatability test
results were all lower than 3.0% (n = 6). The test results showed that the particle sizes of samples with d,,,d,,and d,, were
relatively dispersed, with a certain proportion of large and small particle sizes, and the distribution range was basically consistent
with the results obtained by caser particley size analysis method, which was consistent with the results obtained by the microscope
method. Conclusion The established method demonstrates good repeatability and robustness, and is easy to operate, which can be
used for the determination of particle size and particle size distribution of bromhexine hydrochloride active pharmaceutical ingredient.
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Fig.1 Trend of particle size changes
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Tab.1 Results of optical parameters(%)

O R[5 E (i sk £
P FHE (& E) ]

0.1 0.01 0. 001
1.400 0.670(0.685) 0.690(1.126) 2.254(4.160) 0.926(1.701)
1.500 0.662(0.678) 0.674(0.888) 0.693(0.825) 0.960(0.968)
1.626 0.659(0.676) 0.682(0.768) 0.736(0.797) 0.847(0.825)
1.700 0.659(0.677) 0.694(0.753) 0.738(0.776) 0.809(0.789)
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Fig.2 Light scattering fitting curve
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Tab.2 Results of the intermediate precision test(pm,n = 3)
B 4] d,  ds  dy | WA 4, by dy
1R 11886 44175 94.726| X 12.216 44.092 94.263
2K 12823 43.767 94.263 | RSD(%) 431 0.66  0.49
H3K 11938 44.335  93.800

TR AL PR (IS A RK004320211002202202),
F2 2. 2350 T J7 ik A R, AT 6 446 2. 5. 10
TR A R R I kLR 25 SR RSD /N T 3. 0%
(n=6), RWINEHEEMERIFIEILERS,
#3 EESHARER (um,n=6)
Tab.3 Results of the repeatability test(pm,n = 6)

5 dy, ds  dy | BT d b5 b,
1 11.806 44.206 94.804 5 11.937 44.171 94.781
2 11.848 44.233 94.815 6 11.925 43.964 94.505
3 11.893 44.233 94.745 X 11.886 44.175 94.726
4 11.910 44.245 94.707 || RSD(%) 0.42 0.24 0.12
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*4 HRMNENELERE(pm)

Tab.4 Results of sample particle size determination (pm)

Ei dy | d, 5 dy o
RK004320211002202202 11.906  44.049  93.943
RK004320221103202301 5.839  19.140 43.290
WB501U210303202201 9.190 34.799  78.405
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Fig. 3 Particle size distribution(with batch number of
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RK004320211002202202)

3 itig

AT FE H R ST T LSO AN Rk R R a2 R
R T OB S} 2400 8 40 AT 9 73, 3 o % B L 7 )
] G2 SR AR AR R T IR I S8
IEHERT T 7 200 E

XTI S R TR P R 1) 6
S SR AR IR T I AR L A B L R 1, Tk
ORI SR R 48 25 S R o 00 T, A0 O 8OCR 5
T E AT, WOkLE A LR 3 AR S B0 3 A
JEE SR 22 () TE AR R R R R 5 R 2 [R] A R, AR TR
49 g Rl 3 o T 3 RT3 R R (R e
6] ) MUAET (B s 0 =X R 36 07 20 RN R 1
A3 CRSCAE b P RS U L 25 [B) 67 BHL L 62 ) , DA
ZYEFE AN [ JFUHR S B B A 40, G b A A e Y
RIG I, G R B O Sk A TR D
W) S AR AR, Tk BB B U 2 , 76 I 7 TR AEAE
AP 3 T A A R A2 A4 A, AT R A
PR K T PR R

THE 3R PO B I A v R B VRO R Y
FEESEL, AR A R PR AT R R i
Sh R RS, GRS /INE B i A R A i
JEERAR, W 25 SR A AR R e 5 2 o I IS B A RIS
HA RO IR B, BRI 5N 10% ~ 20% .

AR RE I, ERFRTR CLBTR T R 5, PRLIG AR
B X A A W RE i, 1T 22 F 28 D8 PR ol
108

Tt ZL DX A LA 53 A DX TR) R o, AP AR R L, I
2o PRl i e AR AL B AL A
L5 FRTIR RLEE 3 AR TSR JFURN 2 RL b 2
NI SE b 38 5 A — 5 Z 4, U S 2RI R e A 7 Y
HEAS L i S ), 4 R E 23 A1 98 KU PTAG 14 2%, 9E
PR E 24 i 5, 80 P 2E 7 — Bk o B gty i AR
B RRE PGS, TR PRI R ER R TR OB BRLE
A7 o T TR I SR 7 T2 B PR A RN o e e e it T
Z:7% O E N 2 R AL SR A TR S
Sk
(1] 3%, % & 6T 2,5 . Hwm i THEH 16 R4 A
REHBEFALI] oA E,2021,41(2):359 - 369.
[2] ZANASI A, MAZZOLINI M, KANTAR A. A reappraisal of the
mucoactive activity and clinical efficacy of bromhexine [J].
Multidiscip Resp Med,2017,12(1 ):7-21.
[3] T8 , kT3, A28 . o IRERH) Al B Ak E 5 48
% PRI, 575 ,2023,42(11) : 884 — 890.
(4] & LM . #ra Xtk 25 49 o IR B Ak 4) A 728 4514 69 2240 )
F— @B EE]. FEHH & E,2002(7):507 - 509.
[5] TRANT TD, TRAN KA, TRAN HL. Modulation of particle size

and molecular interactions by sonoprecipitation method for
enhancing dissolution rate of poorly water — soluble drug[J].
Ultrason Sonochem,2015,24:256 — 263.

(6] A, §4 &, % 4,%. SobBEMMNER R AdE
B ey m AT 1] F B A E & E,2019,44(8)
946 - 952.

(7] kA, & B, FTE,F . b R e A R A
R ke S A gin[J]. B 5 AT & &, 2019,39(3)
436 - 440.

(8] £F %, M, 529, F . A7 BRAREHRAELL
ko oA 2 Ty kAR [)]. P E 2 4k,2021,30(10):68 - 72.

(9] % #,x #,% B. 5. VEAASETIRALEASH
M FEARLI]. oA &,2019,39(4):755 - 762.

[10] B R e BEERER . LEGH 2o IR E AR A
JRF Ao I7 A — B R P IR & R GRAT)[A/ OL].
(2016 - 05 - 26)[ 2024 — 05 — 23]. https: / www. nmpa. gov.
cn/xxgk / ggte / ypgetg / ypqtggtg / 20160817223701893. himl.

M BFERHEZR 2. PHEAREAEH L (@H)[M].
Ao B E A AR, 2020 145 - 147.

[12] Rwed, L 8, FR %, % BELNTEALALER
TRBN T B 6w R [T]. it AT 2,2019,42(12) :
2319 - 2324.

[13] #84k,F 25, % Be% . Mastersizer 2000 B850 45 B AUH
ARSHOTEE LA % al)] P EAREA,2013,19(1):
76 — 80.

[14] B 2,8K%E, % B, F . HORATH RN LR A
B A 9 75 AR [)]. P B IR A 2557,2023,40(2) »
213 - 218.

(WA H 3912025 - 02 - 134 01 H 182025 - 09 - 13)



