20224 1 S H 43144 11 Y& % HHRE-
Vol. 31, No. 1, January 5,2022 China Pharmaceuticals Pharmacy Articles

doi:10.3969 / j.issn.1006 — 4931.2022.01.012

RSO RERRREMASAHNEEE
E R e KA IR, kR A

(HMAFWES —ERGFIH,TH AN 215006)
WE. B Fan 225 ER O BE MG S E 0 A48 & kA &3 (RP - HPLC) i, 5F & 2524 A B2 & & B FAL RN ik (f4] AR
FER) N R A FABERYH JTik &35 H Grace 214TP C,42(250 mm X 4. 6 mm, 5 pm) , AFHABA 0. 1% =R LB AKER -
0.09% = F LB T (B LML), iRak 4 1. 0 mL/ min, %l 9% K 4 214 nm, B35 4 30 °C,# 42 4 10 pL; &8 RP - HPLC %0 & 548
75i% 0,0.5,1.0,2.0,4.0,6. 0 h B 4548, 5+ % 5482 0 ; £ A Spraytec STP2000 738k 4 5 AU 2 FALIE R ke ER BB G
JREIREA 0.20~2. 00 mg/ mL JE B 1 5% @MREME X & RAF A EE AT F LX) RSD ¥ FAE 2.0%(n=5) , FH ik &
H(100. 81 +2.47)%,RSD # 2. 45%(n = 9) ; 7244 A BE A& G B4 7)) KA ES A K Am 0. 9% FACHESHRELH G, £ 4 °CTF 6h ¥ 2EF
KE,2h REEHRAET,2,4,6h WehTFIHEMELH A(9.05 +4.59)%F=(13.51 +3.99)%, (14. 25 + 4. 89)%#=(15. 45 + 3. 19)%,
(15.18 +3.86)%A=(14.08 + 4. 84)% 3 2% Z T 0.5 h 15 (P < 0. 05), B R H iE 44 F K Be b AL R 69 pH B35 P45 8 0. 9% AL
TR B 8 FALT R, RARS AR 50% BFeG442 4 (3. 59 + 0. 14) wm, B EAKT A R E 25 R REH 69 42(P<0.05) 418 R EE
G FACIE R A BB PR T 2h MEAE /L 0. 9% SAARESTR AR H 4R K b FACZCR 3 T4 2| T80, L34 53X MR,
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Stability and Atomized Particle Size of Chymotrypsin for Injection After Dissolution
WANG Wei,BAO Jian'an,LIU Ruijuan,SHEN Guorong ,WANG Yong,ZHU Jianguo,MIU Liyan
(Department of Pharmacy,The First Affiliated Hospital of Soochow University ,Suzhou , Jiangsu,China  215006)
Abstract: Objective

determination of Chymotrypsin for Injection after dissolution, and to investigate the stability and the distribution of particle size of

To establish an reversed phase — high performance liquid chromatography (RP — HPLC) for the content

Chymotrypsin for Injection aerosol inhalation solution (hereinafter referred to as aerosol inhalation solution) after atomization.
Methods

acetic acid solution — 0.09% trifluoroacetic acid acetonitrile (gradient elution) , the flow rate was 1.0 mL/ min, the detection

The chromatographic column was Grace 214TP C, column (250 mm X 4.6 mm,5 um),the mobile phase was 0.1%

wavelength was 214 nm,the column temperature was 30 °C,and the injection volume was 10 L. The content of aerosol inhalation
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solution at 0,0.5,1.0,2.0,4.0 and 6.0 h was determined by the RP — HPLC method. The particle size of the aerosol inhalation
solution was determined by Spraytec STP2000 laser particle sizer. Results The linear range of chymotrypsin was 0.20-2.00 mg / mL,
The RSDs of precision, stability and repeatability tests were not move than 2.0%(n =5). The average recovery of chymotrypsin was
(100.81 + 2.47)% with an RSD of 2.45% (n =9). After Chymotrypsin for Injection was prepared with Water for Sterilization
Injection and 0.9% Sodium Chloride Injection respectively, all the aerosol inhalation solution was clear within 6 h at 4 °C,the
content was stable within 2 h,the average degradation rates of the aerosol inhalation solution prepared with two different solvents
within 2,4 and 6 h were (9.05+4.59)% and (13.51 +3.99)%,(14.25 +4.89)% and (15.45 +3.19)%,(15.18 + 3.86)% and
(14.08 + 4.84)% respectively, which were significantly higher than those within 0.5 h (P < 0.05),and the pH of the aerosol
inhalation solution prepared with Water for Sterilization Injection was close to neutral solution. The DV(50) of Chymotrypsin for
Injection dissolved and atomized with 0.9% Sodium Chloride Injection was (3.59 = 0.14) pm,which was significantly lower than
that dissolved and atomized with Sterilized Water For Injection (P < 0.05). Conclusion The content of Chymotrypsin for Injection

aerosol inhalation solution is more stable in neutral condition within 2 h, and can be well atomized in 0.9% Sodium Chloride

Injection and Water for Sterilization Injection to reach the lung.

Key words: Chymotrypsin for Injection; RP = HPLC; content ;stability ; atomization ; particle size
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Aglient1260 %Y /57 350 AH €0 15 4 ( 38 B &2 HE 18
F] ) ; Spraytec STP2000 %Y 37 BEAY (9 E 5 /R SR
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{0 1% 4%« Grace 214TP C, 45 (250 mm X 4.6 mm,
5 wm); s 0. 1% = LR KEEW (A) - 0.09% —
TOIRNE(B) BREEVEFRT W% 153 : 1. 00 mL / min;
K 4 2 214 nm s HE R 2 30 °C 5 ERE R . 10 pL oK%
B EUZS 0 BRI (0. 9% SAL BN TE S O IR IR
TR D TR AS 10 WL, FEREN A2 |, 45 1 I e 4%
T, B AR 1 B W TR X AR, BH A X BEOOE T4 . B35 K]
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Tab.1 Gradient elution program of the mobile phase(%)

A 18] AENAA AENAEB
0~ 8 min 95 5
8 ~ 15 min 35 65
15 ~22 min 95 5
2.1.2 EWH &

HUBE 25 A X B A 100 me, KE B FRE , B 10 mL A
L FH 0. 10% =38 O oK R F e 458, 125, R
JEREE A 10. 0 mg / mL AYX B8 ST BURE i 10 mg, K
WA, E 10 mL A B, 0. 10% =9 O FRK T
W ER F551, 40, 45 pm fALIEREE T, R4S o
WP M 1. 0 mg / mL A HE R AT, T 4 CORATF JHURE
10 mg, AF B HRAE , 43 3 0. 9% FALGN 1 5 e be KA TE
S5 FH 7K i B B v B M 2. 0 mg / mL Y ALV W, T
4 CT IR
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1. Chymotrypsin
A. Blank reference solution B. Reference solution C. Test solution

Fig.1 HPLC chromatograms of the system suitability test

2.1.3 FEHEE¥EFR

LRME O 2R K G 2 O R T O B, K R
TR JBE A P il T R 43 391 oM 0. 2,0, 4,0. 6,0. 8, 1.0,
2.0 mg / mL 9 Z 51 %5 B R, 0 SRS 8 e JBOGT R
W 200 L, & NN 0. 10% =9 LB /K R 300 L, 7%
2. 1 VIR g5 SR A R I |, T SR T B o LA JBE 2 11 il
R (X, mg / mL) B AR bR DT (Y) S AR btk
TR, B EIH Y =0.77X - 29. 78 (R? =
0.999 8,n=6) 4 RFRM], BEH MM =K ETE0. 20 ~
2. 00 mg / mL i il N 5 e T FRZ M OC 3R R AT

2 1 G 28 B[] — o) R R R £, K
i R 8 R 11 O A VA B 4303 R 0. 2,0.6, 1. 0 mg / mL
PRI 4% 2. 1 LI A 3E 4 1 d NS Sk RE
S5, HINKE SRR RSD 79 0.17% (n = 5) 3 BUS I v
TR PEREIN 2 3 d, B K 3K, H AR % B 89 RSD K
0.70%(n =9) , RWAAGTH L R4

MR R 8 B T R £, KRR R
il £ R VRS, 422 2. 1. 1 00 g% S R E AR DU A2, i SR
WA TR, T i o 4 R At v B AR T
Y& 0.61 mg/ mL,RSD 4 2.00%(n =5), W7
HEEERL.

o M B0 < O3 VA VR o, 4 CCTE R A )
PERERS T, 0 TR 0,1,2,4,6 h I FERESR B, $ 41
i DA UG TG AT SRR 5 o &5 SRR A BE AR T 1Y)
SE1 & 98. 59% ,RSD 1. 14%(n = 5) , & W F7 kR
AE 4 CTCE 6 hisE .

(DS < OB v 535312 0. 2,0. 6, 1. 0 mg / mL
(14 X B VRS VRS o, 45 307 L 4% 2. 1L T IR ik Sk i
FEME | 0 SR AT AR, 4 A i H B Rl 3R 45 2R - 1
IR A7 (100. 81 + 2. 47)% ,RSD }2.45%(n=9) .,
2.2 BREMER

WURE 10 mg A B PR E , 2247, 5 10 mL 25 =)
43T 0. 9% SEACANTE S5 KR T 56 FH K i T
SEASFES], T4 CTCIRAE e 2. 1. 1 0 (o i 554
HEREI 2, Fe AR L DL BT, 43 51175420, 0. 5,

1.0,2.0,4.0,6.0 h AR S A PR (pH 5 i B Af 5
HE 40, MRS AL AR E Tk o 4 R AR T R
SYHIKFT0. 9% AL TE S5 WA BEJ5 L 6 h N X B 98 T
AR, H 2 h WS BARRE , pH 5 i R AR 7 45
W2,
R2 ARABRARSHTEXLR RN pH. SE EBERNELR
(n=4)
Tab. 2 Determination results of pH,content and degradation rate of

aerosol inhalation solution prepared with different solvents (n=4)

ot pH 4% (X+s5,mg/mL) WA (X + 5,%)

(h) A B A B A B

0 476 4.30 1.06+0.06 0.93+0.06

0.5 537 500 1.05+0.06 0.90+0.05 1.46+1.32 2.71+2.12
1.0 5.65 5.37 1.03+0.07 0.89+0.05 2.79+2.18 3.84+1.60
2.0 5.87 562 0.97«£0.10 0.81+0.08 9.05+4.59" 13.51+3.99°
4.0 6.02 550 0.90£0.10° 0.79£0.09" 14.25+4.89* 15.45+3.19°
6.0 6.02 5.38 0.90+0.09° 0.80+0.02° 15.18+3.86" 14.08 +4.84°

A REESIAK,BHA0.9% AAA EHER .50 hatik
#,°P < 0.05;50.5 hates,"P < 0.05,

Note : A is Water for Sterilization Injection, and B is 0.9%
Sodium Chloride Injection. Compared with those at 0 h,"P < 0 05;com-
pared with those at 0.5 h,*P < 0 05,

2.3 BHBRBRHRENE
SRMBEITSEORE . S IMHEN 15 L/ min
(+5%) , HXHZEE N 40% ~ 60% , A AT EH N 1, ki
ProRom 1. 336 5 mL AT (T 0 2 mg / mL)
I3 RN R A mE g5 g b, 5N Mg %, 55 1k
BAR K /IN, 15 min J5 WAL B 5L WG HR B8 L 458 1B R
FE B2 E A 4 K, 45 3 R B 4300 10%, 50%
90% st %t 7 Fi k4%, B Do (10) , Du(50) , Du(90) . 45 H
D3R 3. DL AR R (span) 1038 B & R A2 40 A 98 B2,
span = [Dv(90) — Dv(10) ]/ Dv(50) . —f span < 1,
INTURL B D S AR R, 2 B 55 Ak T 1 span ¥ A 8K
KB KB T S K CBC #1955 A6 % W span
() 5 B G2 /N T 0.9% &k B T O TS ALV TR
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(P<0.05). FH AR, RN 25 88 9. 0 JRO)EE i 15 L/ min B P H S e

F3 ARABFERHNTEXRRUEERLER (X +5,pm)
Tab.3 The particle sizes of aerosol inhalation solution prepared

with different solvents (X s, pm)

Pa¥e RE RS A K 0. 9% FALsh x4 %
Dv(10) 1.07 +1.38 0.26 +0. 01
Dv(50) 5.12+0.26 3.59+0. 14
Dv(90) 9.22+0.35 9.03+0.13
span 1.60 + 0. 30 2.44 £ 0. 06

E: 5 REEH A KILE,P < 0.05.
Note: Compared with those prepared with Water for Sterilization
Injection, P < 0. 05.
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T FACGYIAENT IR R S8 W DUBRA ATOR R,
25y R AT R E AR R AR — B R 0.5 ~ 10 pum,
Hirr 5 < Rife < 10 wm FE PO F O 5 K% ER AL,
3< KR <S5 pm ELVLH T, KR <3 pm A
50% ~ 60% VTR T fili 11120 1l PR i AN 9 15 1 455 FH 86 2R
T kiayr 13 (0% 25 T34k il A 8007 1k
PTG, N £ 25 B AR ph 26 3 4 SR mT A, v i BE 2 1
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