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1 UE5RHH

1260 Y i 240U (il A (S Agilent AF] ) ; 24
drds NGI( 3E[EH MSP A7) ) ; DUSA %, HCP5 B B4 4
DMF2000 jii & il ( 9¢E Copley A H] ) o

1 CFC-MDI ( #t5 140501, 140502, 140503) 11 HFA-
MDI(#t5 150301, 150302, 150303) ¥k i 245151124
J A BRAT s LIRS A 2 AR e i R, 4l
¥ 99.8%, L5 100989-201502) ; 1 ZRZ0E FH XTI b (BR
WM 12, & 1445 A/DIG/K/L, %5 1.1) ; 25, &1
KT RS ESAL B S KRG, BRI N
Al s K RaifIK.
2 FESER
2.1 g
2.1.1 RPN E ) Rk S

2% EP 8.0 hix 1 JURH 24 ot Schnift .

¢, 1% 4% Elite Hypersil BDS C 11 (4.6 mmx
150 mm, 3 pm) ; AsHAE JIKEE @ M ¢ 0.03 molL
IR ER 22 (pH 3.2+0.05, PBS) (2 : 32 : 68,
A), ZJiE: PBS(50 : 50, B), ZRIEBAEWN, 2
R 1; /it 1.0 mU/min ; #20)% K 240 nm ; 4%
3% 50 °C ; #AEE 20 ul.

*® 1 LMBERRERF

Tab.1 Linear Gradient Elution Procedure

t/min A% B/%
0 100 0
38 100 0
50 0 100
60 0 100




FEEE 25 Tk Z4 £ Chinese Journal of Pharmaceuticals 2018, 49 (5)

. 673 -

2.1.2 FEIE AR

& 1442 Elite Hypersil BDS C; # (4.6 mmx
150 mm, 3 um) ; A4 LJE : PBS : T/KL
B (29 @ 71 ¢ 2); #wik 1.0 ml/min; #&0 % K
240 nm ; 423% 40 C ; #AEF 20 ul.

2.1.3  HARIH W e )l 2% A

FAh IR H G0 fl AR - 751 5 R 1% 77 B 35— MR
SE TS KA T .

¢4 Agilent ZORBAX SB C 1 (4.6 mmx
250 mm, 5pm) ; AENAR LM K (55 1 45) 5 ik
1.5 ml/min ; #)3% % 240 nm ; 4238 30 C ; #A5
20 ple
2.2 MRIR

K R B A5 I 1IN %5 ) (CFC-
MDI) ARy ik 8 €0 2 K LR TR A, 25 0
BEAEM AR, ORI s, 2R EIE
RIS H o 3 5 700 5 4 D9 DU 3R £ 6 (1 1 57 (1 HFA-
MDI), FEM} 28 # Hh 25300y 1 0 228 B R B
W], 25 2SR, B4 E il 7 ek
B ZEZH .

23 fRYIRA

F 4hiE )M BR ShisR - B 1 RG0S A X IR
i 10 mg, 2K 14.5 ml IR A 50 ml B
i, M PBS MiREE s, #E21, VRN RGEH XTI
Wl VAT o

X om sk s UK 1R, —20 °C¥A % 10 min,
W, fEfR s A — L, SEAESN Sk, Friohy
PSR, BREEm, MR LK @ PBS
(32 @ 68) ] 7 IR¥EHEZE 100 ml B, FRBR
ERS, A, AE AR

*TRRR  AEE DA MAR 1ml, & 100ml
2R, AMBERES, B, 1EAXRIER.

Kl 2 W W 22 4038 P 1 R VTR R v TR
SRS, o e, ds ik . I H
B0 RRVET T SR KB o AN T i, 0 IR
F U AR 1 SRR B UG S A A A DI [T AR 2
IR

RK2EREIR, 6 RUHIFRM KBRS &
F0.5%, Z&BSEY/NT 1.5%, AR ERAELE

=

SREURSER o YR 700 & 5 A R 2 & R R
o2 R T FE IS 70 5 i £ [R] I 0f R 24 3R 4T 7RG
AN, DRI AR BT

2 HhEFIEHREIE 1 MDIs B XYIRINELE R
Tab.2 Related Substances in 1 MDIs before and after
Propellant Replacement

e i ORI
R e
140501 0.37 1.26
CFC-MDI 140502 0.37 1.23
140503 0.34 1.11
150301 0.13 0.34
HFA-MDI 150302 0.13 0.34
150303 0.18 0.40

2.4 BREAEL

WA HBE A e — MR RN, R
X PSR 3 B AT IR T . ik R s — M
WA PU B AL T . AP T8 /TR Eh 35 1
CEEVIIN SR

K e R s HUR S 1R, B P E 25 2015
SER (ChP 2015) 3@ 0111 3, LLF EE AL,
G 50 ml iR, H BB ES, B2
PRSI 455 2. 3. 4. 50, 51, 52, 53, 98, 99
528 100 # (R a mE i, 38 10 AN ) Atk
Fn VAT o

X+ I8 Sh i RS E 1 SR Smg, B 25ml
BT, IMPEERIEER, B MEEDNZE
7% 1 ml, & 50 ml &, HH BRI e, 5,
R4S 4 pg/ml (% HE VTR

Kl 2 W H G AR A T R R A% 20
¥ “2.1.37 TUR 6% % AR i, il ik &,
P A bR DL THTAR 23 Sl v 5 B0 10 4803 it i 5
i, RIS I Ik R A — 1 .

3 S5 REIR, BRI R R A S & )
IR B —PE S BAE 75% ~ 125% VN, 4
ChP 2015 E3R, {HJ2 1 HFA-MDI {3 5h 75 FlH 1
CFC-MDI B & yd/s, bl 22 5 i BN T & 4
HF R g R, RA B REHRELR G R BF
Frig st
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Tab.3 Dose Content Uniformity of 1 MDlIs before and
after Propellant Replacement
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I = KAE/ % BUME%
140501 112 87

CFC-MDI 140502 124 76
140503 120 76
150301 106 93

HFA-MDI 150302 106 91
150303 110 92

2.5 TR T

T 7~ 751 B A2 VR RN 1 700 R 1) L 2
B, S0 EH0 0 NEEYR AR EMR, H
AN ST Pall Gy N R 2 RS PN P
K7 MDIs #5005, FeAE2 S8 /1 # R A
REAE 1 ~ 5 pm Z [8], Z5305E H 5 250050 A 72 e
FINEZ, TSR T 25 bk =

AR d L« I/ ChP 2015 38 I 0951 22 %5 3
— A% H & i %% (next generation pharmaceutical
impactor, NGI), W75 fA&F@EE (30.0+1.5) L/min.
WA 1O, e or ki, e 3 k. HEHIKZ) 5,
THREZE, ¥ARMEN T HIER A, LRI
BE1 G BURAG, ERHE AL HER S, BN
2k, BRI, R 10 5. FrbrieE,
M8 4 73 ) F] FR R e % &3, PRl R VAL

x4 FRBHESHEFELE
Tab.4 Cleaning Parts and the Amount of Cleaning Solvent

A HEE/ml
IRB 50
JERC 3% 50
N 100
o 25
R 25
= 25
FIUE 50
FIE 50
HANE 25
HLE 10
MOC/JZ 25
SRR Seisk o [A) “2.47 TR IR VAR .

A 2 W B i VA 5 X IR VA LA 20 il 3
BIERE, ek, fZAMRE DL IR 5%

i = UTRE, &R ADTIREMALTH
B4 (copley inhaler testing data analysis software) ,
TR ER /DT EET 5.0 pm YU &,
RIS AR 7 25 & .

TS AEREIR, SFE SR 77 2 T 45 R
BIa TR ELSERRER30%, FaMHKE
5k ', %fEL 1 CFC-MDI, 1 HEA-MDI FIAik: T
IR E S5 RA M, WURESLEr A E
2 25 ORAE SR T o ARSI Fe s Bk B,
7% 5, 1 HFA-MDI il CFC-MDI {15443
T RHE RGBT ORI T B35 20, Wik B
[F) S5 PR 280RH 22 4 1

RS PSR RETE R T T & A
BHEAHRENESR
Tab.5 Fine Particle Dose and Content Per Actuation of
1 MDIs before and after Propellant Replacement

il 52K it AR 7RI/ % IS R/%
140501 30 82
CFC-MDI 140502 31 85
140503 34 81
150301 46 102
HFA-MDI 150302 50 106
150303 43 105

26 HMEHEE

AR Shis i BUAS O 1, DL I WAL T
M55 (ChP 2015380 0113) “HHF 2458
TR 7 8, WHg 10 Ik, Bk 2R E
200 ml EJEH, FHHEREMREEZE, #51, RIS

xR e A s KB REL LN IR 10 mg, B
50 ml #JH, MHBRMIFES, B BERE
BUZWW 5 ml, B 100 ml &, FHF BRI
EL, WA, 15 10 ug/ml KI5 IR S VAW

i B AR A VRN Ko B 2% 20 pl, 43
AERE, Il BB AL 1 ZE Rk B
Vg R 7 Tm) SRR A U RIUTAR, 45 SR Bk DA S B
10, RSP EA G &,

M FEA T EREEERASEY HILHA R
PRI, 3R 5 R BN, PRS0 a0 ) &4t
I 5E 45 ¥R ka s, 1 CEC-MDI [REH#k 3 245 5 &
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KT 90%, BEARFF4 ChP 2015 Bk, {HANE
R ARAEAE R B AR . 1 HFA-MDI 484
TG BRSPS LT 21%, R R LR
sk ¥, B R T 1 CFC-MDIL
2.7 FRE AL

A S TR LR AR U, SR E
FEE|— @ FREERT, PGSR ST 2 B B,
HIRE2BE G, ARTAEANRSE. FI,
SR 2 FER NI 4 5 R U RS S AR R I, K
Iig AR e e LR E N « IRFE (30+2) 'C, XS
MR (65+5) %o K 6 S5 R Eow, i 771 w4 f5
FULE IR RS E P56 TTCE 6 M H, R F AR
YR #E 0.1% . AEL 1 HFA-MDI, 1 CFC-MDI [
J AR BISE N, Bk KR E B ERL, £
558 750 2 e i ) 5 o A O E

7= 6 HhETFEHRATE 1 MDIs B IEIRE MM ELS R
Tab.6 Accelerated Stability of 1 MDIs before and after
Propellant Replacement

e . i 4 R %
il 77 fits i} Ty e
0K 0.37 1.26

140501 3H 0.35 1.37

6H 0.41 1.44

0K 0.37 1.23

CFC-MDI 140502 3H 0.35 1.36
6H 0.35 1.42

0K 0.34 1.11

140503 3H 0.34 1.25

6H 0.32 1.30

((FN 0.13 0.34

150301 3H 0.14 0.35

6H 0.14 0.35

0K 0.13 0.34

HFA-MDI 150302 3H 0.14 0.34
6H 0.14 0.35

0K 0.18 0.40

150303 3H 0.19 0.40

6H 0.19 0.40

3 g

iR EXT 45 R E 0, 1 HFA-MDI ZE IR F
51 CFC-MDI & B3 X B, FE#iEREs—.

BEA SR, MR RE XA R B )
T 1 CFC-MDI, #4675 il 71 (14 51 2= 5 50 E
TEMIFRIE R R, SN T =M atE . ARk
PEHLTE N7 BE SR, R EARMEN AL, I8
TN AR E R AR E. RO, W
FAERXA R ZARETE ,  [R] I 2 S7 A B A g 11l b
HE, I8 I A T T B A R AR ORAIE 7 T &

IR T BF R UM NS FME T8, AE%
THIFI R E A= H TS, MANIEFIEET S,
XPAETT T8 AP E R, AR, HA
M m . Bk, EAAPS 1 CFC-MDI K4l A 2
F, BB B S8 B AR 7R e A kAN 1 K fEEK
BRI RE T, W A A 7 A b IE R AT P
FIVE e J5 77 i St R B e R AL, b2
JE B AT A P TRV . AR ST MDIs (1)
REPE, RSN BT FE R A FE RGN T A ) B
i f5 1 MDI i = 2 R, 458 %78 1 HFA-MDI
(BB, TN R4 MDIs 7= 5 TT R IR S %
i %

EEPEE

(1] XBERE. R BB IR T 3 e [V, tH S R 2547,
2009, 30(1): 6-11.

(2] EZFAME RS AHFEBANSS M EB/OL]. http://
www.chp.org.cn/view/402887ab4d273651014d2737987a0737
?a=BZHXYP

[3] Ganderton D, Lewis D, Davies R, et al. The formulation and
evaluation of a CFC-free budesonide pressurised metered dose
inhaler [J]. Respir Med, 2003, 97 (Suppl D) : S4-S9.

[4] Clearie KL, Williamson PA, Meldrum K, et al.
Pharmacokinetic and pharmacodynamic comparison of
hydrofluoroalkane and chlorofluorocarbon formulations of
budesonide [J]. BrJ Clin Pharmacol, 2011, 71 (4) : 504-513.

[5] Grzelewska-Rzymowska I, Malolepszy J, de Molina M, et
al. Equivalent asthma control and systemic safety of inhaled
budesonide delivered via HFA-134a or CFC propellant in a
broad range of doses [J]. Respir Med, 2003, 7 (Suppl D):
S10-S19.



. 676 o FEEEZS Tk Z4 & Chinese Journal of Pharmaceuticals 2018, 49 (5)

A Comparative Study on the Performance of Budesonide Metered Dose Inhalers before
and after Chlorofluorocarbon Propellant Replacement

LI Ding', LIU Xiaosong’, SUN Rong'
(1. Shanghai Sine Promod Pharmaceutical Co., Ltd., Shanghai 202174, 2. Shanghai Sine Pharmaceutical Lab. Co., Ltd., Shanghai 201206)

ABSTRACT: The different performances between chlorofluorocarbon (CFC) propellant budesonide metered
dose inhalers (MDIs) and that of hydrofluoroalkane (HFA) MDIs were investigated. The indexes such as preparation
properties, related impurities, dose content uniformity, fine particle dose, content per actuation and accelerated stability
were determined. The results showed that there was no obvious difference in the property of budesonide inhalation
aerosols between CFC-MDI and HFA-MDI products. The performances such as related impurities, dose content
uniformity, fine particle dose and content per actuation of budesonide inhalation aerosol using HFA as propellant were
better than that of using CFC as propellant. In particular, the results of fine particle dose determination of the HFA-
MDI products were higher than that before replacement, indicating that more drugs could be deposited in the patient's
lungs after inhalation. The quality of budesonide MDIs before and after propellant replacement were both stable.
The comparative study on the performance of different inhalation aerosols could be used to provide reference and
enlightenment for the development of budesonide acrosol products.
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