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Research and Development Status Quo of Respiratory Inhalation Preparations: A Systematic Review

CHEN Zhe"**, LI Wenyan"**", NI Xiaofeng"**°, PAN Xiangcheng"***, ZHANG Lingli"** (1. Dept. of
Pharmacy, West China Second University Hospital, Sichuan University, Chengdu 610041, China; 2. Evidence-
based Pharmacy Center, West China Second University Hospital, Sichuan University, Chengdu 610041, China;
3. Key Laboratory of Birth Defects and Related Diseases of Women and Children, Ministry of Education,
Chengdu 610041, China; 4. West China School of Pharmacy, Sichuan University, Chengdu 610041, China; 5.
West China Clinical Medical College, Sichuan University, Chengdu 610041, China)

ABSTRACT OBIJECTIVE: To systematically evaluate the research and development status quo of respiratory inhalation
preparations. METHODS: Related literatures or data about R&D status quo of domestic and foreign respiratory inhalation
preparations were retrieved from 5 databases (PubMed, Embase, CNKI, Wanfang database and VIP), 4 clinical trial registration
platforms, 15 national/regional drug administration platforms and yaozhi.com. The status quo of related studies was analyzed by
descriptive analysis. RESULTS & CONCLUSIONS: A total of 27 second literatures were included. The information of respiratory
inhalation preparations approved by European Union, the United States, Canada, Japan and China was collected, and the
information of related drugs under registration and approval in China was also collected. The market situation of respiratory
inhalation preparations was analyzed from the perspective of dosage form: powder aerosols accounted for 46% , aerosols accounted
for 32% , and atomized inhalation solutions accounted for 22% in the global consumption sum of each dosage form. From the
perspective of market share, companies such as AstraZeneca in the UK, Boehringer Ingelheim in Germany and GlaxoSmithKline in
the UK had a total market share of about 70%. At present, there were 39 kinds of respiratory inhalation preparations on the market
in European Union, 121 kinds in the United States, 111 kinds in Canada, 37 kinds in Japan, 69 kinds of domestic inhalation
preparations and 80 kinds of imported inhalation preparations in China. Respiratory inhalation preparations were undergoing clinical

trials with 511 cases abroad and 69 cases in China. The barriers to the imitation of respiratory inhalation preparations mainly

- - _ included research and development, clinical trial, approval
A JERITH DA R TRITH (AR 5TH ) (No.2020YFS- . . ] )
and production barriers. At present, the support is provided for

OOBSL%UW@ e BRI T2 A BRI 5 58 . E-mail: chen- domestic drug innovation and localization of medical devices
Zhehx@163.com in China through a series of policies, which is helpful to

BB VES  EARZGE A SO . BES T IR IEZ promote the localization research and development of inhaled
T S EIE I R 2524 R 9 5 528k . E-mail : zhanglingli@scu.edu. preparations. Future research and development can pay more
cn attention to combination, indication, dosage and device of
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inhalation preparation.

KEYWORDS Respiratory system; Inhalation preparations; Research and development of medicine; Status quo; Systematic

evaluation
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Tab 1 National/regional drug administration platforms
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(e ZiRIB7 28 S BUR (Federal Instiute for Drugs and Medical Devices, BfArM)
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B AR5 L (Medicines and Healthcare Products Regulatory Agency, MHRA)
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WAL (258 AR (Department of Health Therapeutic Goods Adminstration, TGA)

i HT 2 AR A % 28R (New Zealand Medicines and Medical Devices Safety Authority)

hetps: //www.hsa.gov.sg
htps: //www.tga.gov.au

https: //www.medsafe.govt.nz

1.2.4  BORHfiE S HEE

P 9 24 AF 0 5k ST i e Sk S B IBOFER , I 58 A%
XA B, A SN . RN AT (D EN
AR 2 GE M AR TS, A FE E LI T
(6] 24 i 2 WA RR GENUIE AT K () E N
AT 22 GE M A I RIS T RS O, A5t & [ 5%/
X R B GREE 2 FR ENHS AR GERE
BRI IN TR 7/ =3l IS - N B S E (AR 22 /NN AW i o
Uh Fe 25 AR]85 5 (3) W AR E 2 I R 056 15 1 AP
MAHEAZE
1.2.5  BORMT

K IR ME 3 AT 5 1, 3 W 22 e W A ol 551 )
RIR
2 #HR
2.1 BEFITRMARIEBEBHNRZIFMHER
2.1.1 SCHRKERZE SR

WK AH S STk 7 861 4 , 6% 2Tk Ji , B A
SCHR 5 s RN TR R AN A STk 22 5, BRI 27 5 X
ko SCHRITZELFE LI 1.

2% PubMed . Embase , 1 [ 1% . 577
Kt A R ARATAR OGSk (n =7 861)

I R

[ mommmze—c150 |

|—| HHR 5 R0 30 (=6 150) |

| P4 O (n=270) | HEB:(n=265):

[— KHESIRAL (=)

TAREIERPR (n=258)
| P AR (1=5) |

— —S$€-st i

| S AR (n=27) |
1 XEFERR
Fig 1 Literature screening process

2.1.2 WPIE RGN B 16 O
(D MFREL A BE AT . SR A (TIQVIA) 22 W] Y — 5

HEZED; 2021455 32 5 14

£ 52013 —2019 4F A BRI A il 7] 551 754 AR A i) 2 15
BN, RERE R A & S B ST, W5 i 46% , 55
5 32% , S5 AT AR 22 % 5 1 HP [ T 37 20 S B
ANEPEN SR, WA 73% , 8
RN 25% KB H b 29% AE],

(2) AT 700 %51 £ BE 53 AT o — T8 25 F 98 i 15 (2
N WA T A b B e, 9% [E] GSK LT [ BT,
[ AZ %5 3 K KIUHI 25,8 A AE 2018 AR &R T A I Bl
P20k 70% . FHorp, $iE GSK /A T &t e, 49k
40% ; HR 2T AZ 25w FIEE BL AW, T 55 i 2
F120% o HEIZ AR T O 322 DL O S

(3) M\ AN AR BEAY BT (2019 44 BR Kz v [ W A il 71)
A7 T A K Al 5 A S A A ) S s, [ ATl
ST A 1K™ i A5 VD JE 45 B R R AR AR (T
1) WA A M 2 PR B (oK e A 4T ) A b s 1l s
LR Iy AT (5 T AR ) BRFR VD T R A< 5%
O FEMO) FIBEFEIRE AT AT CE 14 ) 5 13- FE A
il 00 E RGAT LARE 125 5k 3 FEWE S S 2 o 2y, N
N ZEEEA R O B PSR E X ST 3 SN N
I BEFCIREL AT b AR A b AR AR 2 s
2.1.3 W AR B £ il B A

(DWFE R . AR 2% A S )2 ook
S 1 R D)2 R R RIS N T4 2 Fh
HARBEEA RN R, B, fER i i, &
245 LSRR L B R L T T R A5 AT X 24 0 1 4
sl Sy AR PE 2 RIS A AR I K ]
B TR 250 /N GEE LB ) , HoA W25t i
JEE PRI AR s 55— e 2 R T, 24 3 A
7 pum PUR SOUT RN 25 75 2R T RO AR A 3, T2
FER 58 = TR 25 B0 T, 25 AN R 43 BCR S (G
T B LSRR AR AR SR ) XA TR i TR AN TR
BRI 5 565 DU, e 2 TR A5 T2 T, TR R A 751 22
FERE 2 AL, TR R RS B R T A AR

China Pharmacy 2021 Vol. 32 No. 14 - 1673 -



TS B I RRUE 3 3 T, TE AR THT, AR AR A
BN EA 7 RS R 2550 e AR E 2
iy R RO FLAROE 24 (2~5 pm) AR SRR S, FL A
) R A2 24 0 — B AR AR R0, X 24 A PSR AR 1 5 o
J&  AEPEUT4ERE D T, W AR PR 4R RS 20 HL A % 4
FE AT (8725 S8 R BE o3 A1 8k R i 1 5 B (R
55 0] W% 25 S T A S WS 5 B R S5 R AE ) 5, A7 7 X
RN,

(2) i RS A o i PRI () X JBE 2 227 T 32
A FHA R 55 2 Wb, A RX 32
IE AR ORGSR YR 5 S BB i 5 R RESE
EXORY T NI L PN PR /2L 7/ b Ab A B
SRR, R TR 0] AN (B KT ) L i AT
BRI SRR /N . Rt QR AE 2 3 A rp iR A
A Y B X 45 Jm 7 A B

(3)FH AL RRLAG o MR AT 308 5 2 24 bR 5 H 4
R R B R £ B 2 I L AR E 24
L DL AN 70 ) A= P S5 v R S5, 2020 4F
12 7, B 525 0 B IR 25 i i o kA T{& R
WA 300 47 0 245 A 0 A AP A S iR S S ), S AT AR
U AR T 28 1 AT 500 05 1 25 A SRR e 4 2 T
A

(4) AP Rt AR P A A s B4 ™ R
Ao BT IR WA TR0 1 245 005 A 18 A RE T 52
el K, B TC TR A 7 B B A A s B 5 [, B A
A PR3 AZ O A 77 A8 AT TR A S o e TR 55
A5 11, B 1 ] ARG HRIR] AR 7 i 7 e TR
2.1.4 WA AR DG 46 e e B SR il 2 BAR

3% [ FDA 4351 F 2002 4EF1 2003 45 il 2 1 W A 571
FRRH G BRI LAFE 5 3 BRI A7) (U550 TR A
FR S50 WAV W AR A2 B I T 2018
AERATT — AT A5 CE A # (MDD R TR A
7+ (DPI) 245 i it B 2% & ) [Metered Dose Inhaler
(MDI) and Dry Powder Inhaler (DPI) Drug Products
Quality Considerations), 555 31 F1 T8y AR 7 ity T
RV BT e S i B AL T AR R A R AT R 4 £
T2 —BMEPHY, R E FDA E e G & T adEmmRy> T
JHETE SN TR A R A BEVD T el A A3 1
PR AR B 2 RN R U R AN UD S 3k 5 47 it iy 48
[ S

KR 2 EMA T 2006 4F- il /& 17 WA 50 B9 AR SC BOR
FAVAHE 5 3 R A7 (U550 TR AR AL 2 A i
NIEWAREW) WBE ™ s [, EMA T 2009 42 & 41 1
CE AT 5001 R S22 3K 1 7% 1822 1) (Guideline on
the Requirements for Clinical Documentation for Orally
Inhaled Products) , %§ WA il 77 A I PR BHF 2 #H G SC 4
AT TR B

- 1674 - China Pharmacy 2021 Vol. 32 No. 14

A, FRE R AT T — FRINA AL IR ™ 25 5 A
FIEE Y7 28 7 A ) SRR, DS B A 551 1)
F AR &, 0% 5 Al 1 ZE W vz . 4n 2007 4, [
FA b2y i W B S LR R AR T (TR A5 o 428 i)
S 5B ST HE AR TS T R (38 A5 2011 47 [ K
B B EE R A TOCT RS Eli AR
TR B S T TR B AR R 3R )™ 5 2020 4F, [ K 24
i B A R 24 i A T RO B A T (R T AR 7 1
2GRS AR SR ) MAE . EIZK R T AEHIE
T 7 T Sy [ 77 25 i 30 PR 3 DA S, 7 [ N s AR
Dy THALHE T — FR 9B SO e F ] ™ 24 o A
PR B I DA fefE FH
2.2 ETFERBEMTIEFENEFITMER

2R 45 1 /M DX 25 i Wi B A B 15 R 24588 I, BRASIRR
R IR H AR EHCE T AR R SR A
il 7 BN e [ LA T A R 2 A R

KRS KRR K EME &, h TR RAH,
I PR 136 5 i 2k 2wk AT , TOAS It 9 i 2 2455 ) 34
] S0 IE AT 04 W 2 298 W A Sl ) AR 3K T S A7 O o
[, 382 E 25 RIS 2 C S5 15 B AR E B R
Hh ] ESEA T AT R GE A TR RIS A% £
2.2.1 BT AYRTIE FR G A L

(D) BRE . M At R o B, B2 2020 4 8 A, B
EMA 58 87, 72N F 77 A R I 28 8 I A il 577 4 39
Flio 2008 —2020 4 KR B HEAE 1T A Iz 28 S WA Hil 51
A PRI 20 SIS AT , WA LA 4 550 R
22 (56.4% , Forh IR 164> = IEHIR 74>) , B
Dyl 177 (43.6% )

10 4

9
7
4 4 4
N 3 3
T 2
13 1 I 1 I I
2008 2009 2011 2012 2013 2014 2015 2017 2018 2019 2020
Ay

B2 2008—2020 £ Rk BB #L A EHRIFEIR R Z RN HIF
&L

Fig 2 The number of respiratory inhalation prepara-

©
1

R
[T \CRF SURNESENS e MR )
T I

tions approved for marketing in the European
Union during 2008-2020

(2) K o M Ah BRI BT, 2578 W B H s, R
2020 4F-8 A , 7556 [ _E 1 (10 R G AR 3L 121 Fif
(32 [ FDA B i TICH B ZR 5% H L HOR BE LR M
AT AT BRI R GER AR OL) . 1956 —2020 438
It VA T AP ZR ST AT e P ESCIL I 30 A5
O3, 121 s A R LAEA 5 R S 32, Sk 101 A

FPEZG 2021 4E55 32 4555 141



(83.5% ) s HA M2 Il ), 3 20 F (16.5% , Horp — Bkl
FI8AS  ZHEHIF 24 ) .

14 4 13

9
7 7
& 6
B2 6 5 5
4 444 4
44 3 3
2 2 2
||||| | I
o L

DDV NRDDDDDOODDDD DO DD =

Bl B I T i I S IR IR N N oS JRoS B BRI RS oS B B N RN oS RS BT BN

B3 1956—2020 £ EEHE i AIRFEIR 2 G R I 5
LLELES
Fig 3 The number of respiratory inhalation prepara-
tions approved for marketing in the United
States during 1956-2020

(3)ImE K MR 2T, in g K HC B W 2
N, AR 2020 4F 8 J1, FE N K T 4 R R G A Tl
AL 111 F . 1990 — 2020 4 £ KA e _F i1 i IF Il 3R
G A SR ECOLIE 40 IEBIAHT, L1 LRI A5
DL 32, e 81 A (73.0% ) s Hodx & 7kl , A
30F(27.0% , Horp IR 7 28 4~ L =I5 24> o

16 4
14
14 A

12 A

O N M T OO PO =N FI O D~ NDF IO~ 0O
S DODDDDDDDO 0D DD DD o
S PO O OSSO0 O0CO0OO0O0CO0 OO0
B e T e e B B B S SR (=N Y-S e eSS B B RS S SRS RN RN BN BN BN

B4 1990—2020 £ e
I GRS

Fig 4 The number of respiratory inhalation prepara-

Ktk EHRIFFIR RS RN H

tions approved for marketing in Canada du-
ring 1990-2020

(4) HAS . MR FREC BT, 2558 M ECHE s, i =
2020 48 J1 , 7E H A 11l (R W W 32 298 W A il 551 4L 37 Fif
(A H A PMDA JCHIBIRG R 45 H  HOR BE M E MR
TR R G ARG ) . 1958 — 2019 4F H A4t
YL T I 22 G AR S R BSOOL L 5 M”’J‘%‘ ”J
30T, BASTT A1) 37 Pk 22 Ge i A il 780 A5 5 il 71
F2, 227 R(73.0% ) s Hig R 5 I J,,\10$rl=(37.0%,
HeHp IR 7 A IR 3 )

(5)HE . M EHFRECE 5B, 3% [ NMPA B W 2R
A 2020 4 8 1, 76 3R [ 117 A I I 2R G W A Al 5]

HEZED; 2021455 32 5 14

D © DK 0 BDO O DD DD DD == o= A= =
e R I T B - BN - B oS - RS oS B B oS B N RS BT N

LEGY
5 1958—2019 £F Bzt b 7iv B PE IR FR G R\ 71
An L
Fig 5 The number of respiratory inhalation prepara-
tions approved for marketing in Japan during
1958-2019

149 Fh , B 5= 25 5 69 Fh (46.3% ) , ¥E 11 24 5 80 Fif
(53.7% ) . %F NMPA B W K GE B 7n 24 i 1 YRt H
W), WA SR R /R AR A E T B 25 S BoE . S 4
Bt , 69 Ffr ] 7= 12 28 G2 W ATl 391 A B il 5] ok 3 (3 67
A, 97.1% ), 5 7 HIFUL 2 70 (2.9% , 350 — B ;80
T 1 I 25 5 W A Al 00 DA S ok 70 Ry 32 (36 B8
72.5% ), i RIFUL 22 Fh (27.5% , Horb — B3] 19 4
IR 3N o
2.2.2  TERIFWFIR 22 GE M AT I ARSI 1 1l

(D EAMEL . 5%, WECR 00T, 257 454
TN, IR 2020 4 8 H, I ANAERIF A I W 38 498 W ATl 7L
PRI 511 351, Hir 463 151 (90.6 % ) [RlRHE 24> T
& o HWR, INHINHILRG 437, A 524G R 3 Y B A0 T
I 22 298 M A ol 5510 1 R BILRG) L 98 52, A A = Al
R BEBEAE . BCIE RIS e 2 T 5 A A
Fit 1+ Novartis (NVS) 23 ] (80 3 ) . 3% [ GSK 2\ ] (72
1) 7 KA Chiesi /A Al (63 301) (L [E AZ /AN ] (57 191) fifk
FE BIAR (3750) o F-R, IR B B b, e 2 2 T
e AR5 (362 351, 70.8 9% ) , Hevk g I Hiilfs AR5 (114
T7,22.3% )  HAh (2035 ,3.9% ) . T BRI (1535 ,
2.9%) . fieJa , DB RIEAT , I PRI A HE PR vl
COPD(215 3 ,42.1% ) R (162101, 31.7% ) (He k2 4k
b (40 751, 7.8% ) Jk YL M %5 95 (35 10T, 6.8% ), HiAh (28
I01,5.5% ) SEY TAE (2051, 3.9% ) ili 3 ik Fe (11
1,2.2% ). W T EINZA 252k S, AR ok
REFI 25T Ak

(2)ENTEOL . 55—, WEEE ST, T E 2591 K
BBl S5 B ARG R, M E 2020458 A, K IE
FEVEA TR A 0 AR T iR 1 R IR IR 3L 69 0T, 55—,
N INHILRG 23 AT, ASBIF A 2R 2 A A ] PR e g i 2R
GEME ARG AR 6 M WA AL 47 52, Jorp, [ LR

39 5%, A5 27 F A AN 12 FEE B, F80 I R 6

5975 (85.5% ) ; EIAMILII AL 8 5%, & A4l , kil

China Pharmacy 2021 Vol. 32 No. 14 - 1675 -



PRI 10301 (14.5% ) o B AR IR IR B 7 R 55 100
JEDU I R 2E TG BE g (7300, 10.1% ), HE R 2 0 1 3%
BRI AT IR W (6 3, 8.7% ) SR 254 IR FAT LY
A) (4301,5.8% ) . 2 DR A 5 il 245 (4R A1) A R w) (3 99T,
4.3%) o 5=, NI B Be oA , P A 380 i AR a6
F2 LA TR A A AL R (25 99, 36.2 9% ) TR I IR
R (22 701, 31.9% ), FLUR G2 T Wi R 3K 56 (4 30
5.8%) o HE0U, MGE R IEZT , ] P IR A 380 AU 3=
AL TR YE COPD (24 171, 34.8% ) FlW# Wi (18 191, 26.1% ) ,
HAbR LIS S AR (1130, 15.9% ) W AER28 (4371,
5.8% ) \WENii-COPD B & Z5 5k (4351, 5.8% ) i1 (1
T, 1.4% ) SR IREE (139, 1.4% ) SRS ME T A
ROLI0,1.49% )55, 55, 25285 0 # , B S IR AT
I RIS DA S A 7k R o 32 (34 991, 49.3% ) , Hk
JEMAHERE Rz i 2 (1CS ) (16 39, 23.2% ) Ffb pe 245 (11
T, 15.9% )%, Hr, Al S IR R K bl
H g 25 (LAMA) (113, 15.9% ) K &% B 52 1A 38k h 5771
(LABA) (75,10.1% ) JEALHT 8 250K 25 (SAMA ) (433,
5.8% )RR Z A 5h 77 (SABA) (43711,5.8% ) 3 52 32
Y K FI40 5 ICS/LABA (4391, 5.8% ) .LABA/LAMA
(3391,4.3% ) F1LABA/LAMA/ICS(13,1.4% ) .,
3 itig

FH ASBIF B AT LAt FERF I 3R S8 A TR A i
Yl 50 5 T DGRBS Af B 24T, 2013 — 2019 4, 2R3
RIS SRS, By 55 500 15 46 % , B/ i 32% , %54k
WSS 22% s NTT A 8000 B A, 92 AZ T
BIFIHE 5 GSK 48\ vl T I G129 70 % o WP 3R
SR AR b SRR T B T 39 A, 6
121 Rk, iR B 11 A, HAS B 37, A s
] 7 W A ) 69 il 11 W) 80 il AEBIF IR R
S AR E PEAT I AR B8 ¢ =AM 511 3L, v A
69T, W 72 e A1 i e i = B AR D I R
RIS HERAE A . B, TR G — R A BUR X
] 24 S BIH RN BT s b A PR B S R A B T
A5 1 ) = A

IS, PR AR 5% G0 348 SRt T A 1 R R0 R A A 551
M T3 0] AT 2 R AN I AR 25 R R A I
] [ 7 I 22 G MR A o 00 L B 4 590 Sy 2, 42 o
/b HLY S B2, 4 JCHE — 5 24 4k i wiF % A
Jay o Bt B T B0 AN W 3 i A ] N ) B AN T
T, =B 25 S AS OGN, R 2 N A R
T, [ P I PR 3038 I 32 225G 1 COPD Rty S U4
oAk R AN R0 AE I LRl R G T TR 4L AN
RPN , 455 [ PR TR AHOCRIE A LA AT DG
WA . AEZ AT T T, — S8 A AR gk

- 1676 - China Pharmacy 2021 Vol. 32 No. 14

BE AR FLAEZ5 AL A AR RE TR 55 fh % o s VA T

AR BIT R BAT RAF AR, HLA T & H B R S

B 5 I R T AT 2 B 7 S 55 0 i e ™, FEIR

N\ R0 3 T WP A B 25 A TR AN ]

S S AL 24 WA B AR R TTORR MR B AT T 2 5, DRI g

TR R GG , U] 545 36 4 5 R A2 i S

LB fr i 2GR L ATt R A BERLGS BRI STkt —

A

[1] GBD 2015 DALYs and HALE Collaborators. Global, re-
gional,, and national disability-adjusted life-years(DALY's)
for 315 diseases and injuries and healthy life expectancy
(HALE) , 1990-2015: a systematic analysis for the global
burden of disease study 2015[J]. Lancet,2016,388(10053):
1603-1658.

[2] Forum of International Respiratory Societies. The global
impact of respiratory disease[M]. 2nd edition. Sheffield:
European Respiratory Society,2017:11-12.

[3]1 PREREFRSEMRARIRE 20154 [R/OL]. [2020-
08-04]. http: //www.nhc.gov.cn/jkj/s5879/201506/4505528-
e6513460fb88685081ff158a2.shtml.

[4] HUANG K,YANG T, XU J,et al. Prevalence, risk fac-
tors, and management of asthma in China: a national
cross-sectional study[J]. Lancet, 2019, 394 (10196 ) : 407-
418.

[5] WANG C,XU J,YANG L,et al. Prevalence and risk fac-
tors of chronic obstructive pulmonary disease in China [the
China pulmonary health (CPH) study]: a national cross-
sectional study[J]. Lancet,2018,391(10131):1706- 1717.

[6] CPhIHlZ47ELk. [ Ty bW Al 550 (9 71180 413 J&) [EB/OL].
[2020-08-04]. https://med.sina.com/article detail 103 2
83819.htm1.2020-06-10.

(71 WK, B — i AR 25903697 B9 2527 4P M. AL 5
N R A, 2020 4.

[81 FWHE. 2019 4 A3k B v R A FRIA 7ol T 37 RLASE B
Al 35 4 k% JR) 43 AT [EB/OLY. (2020-01-20) [2020-08-04].
http : //www.chyxx.com/industry/202001/831007.html?_cf
chl captcha tk =73db5a2fa0fc273784ae9fd8ceOdccOe4adbd-
f8fd0-1597217533-0-AeaKlaMJsDrvIKkrO62BpkFEXX-
qBxW59;ZADL2sqa01ttxjuNqeEQOkqiNbyQTEguE5n32-
qMbhayes3EB-s32tGQt6sejflACDqwp3CwBBAzIrEDh-
vQh62-10yxc_ OWnLwcq9d3DI1tTVAptzm5m5Y V4Ndo8-
tHNJ-B4118-0Zf6zIQDy2ND70iEtbaYKXr-PYHZOkoBa
28SrnFAV 3aRBh-JbE1519rPhqfkB7U7TWRHKg76f3LjGvM-
rmRWaEUrJPTWOjHmORVkKZJENFRbUI2pvI4SOCefX-
PJv8TpzpSPCb2xm93P71X0-D3pV4rqq7dnlrGUDel-
eTQR8ixLwqGYUKOqJjy8HP2hz06IRSAdxfdO.

FPEZG 2021 4E55 32 4555 141



[10]

[11]

[12]

[13]

[15]

[16]

[17]

[19]

KR AR BRI AR T 3 73 B M K JE 5T [EB/OL).

[2020-08-04]. https: //mp.weixin.qq.com/s/dAMY163mhJbl-
NwyF3Zrr0Vw#rd. %202019-10-12.2019-10-12.

WG TR e R AL < v PR BE 22 SRR
— J W 7 1% 48 4 [EB/OLY]. (2020-01-18) [2020-08-04].
https: //'www.vzkoo.com/news/2488.html.

MM RAET QBT RBEVITE R = AT - 52
A2 405 1 24 14 7 04 [EB/OL]. (2019-12-24) [2020-08-04].
http://pdf.dfcfw.com/pdf/H3_AP201912241372524820 1.
pdf.

FR IR AR BT IE 24 EB/OL].(2020-08-01)[2020-08-
04]. https://xw.qq.com/cmsid/20200801A0582200.

CPhI il 25 7E 2k v [ 7 37 WA il 37 £ 7138 413 J=) [EB/OL].
(2020-06-09) [2020-08-04]. https://med.sina.com/arti-
cle detail 103 2 83819.html.

el 22 24 i B A B 24 A o T RO R R 2 M SR 24 o
A AR (28 W AT 500 7 1 245 2 ) S R 48 it
DY A3 AL - 2020 4F5 49 5[Z].2020-12-15.

U.S. Food and Drug Administration. Nasal spray and inha-
lation solution, suspension, and spray drug products:
chemistry , manufacturing, and controls documentation[EB/
OL]. [2020-08-04]. https://www.fda.gov/regulatory-infor-
mation/search-fda-guidance-documents/nasal-spray-and-
inhalation-solution-suspension-and-spray-drug-products-
chemistry-manufacturing-and.

U.S. Food and Drug Administration. Integration of dose-
counting mechanisms into MDI drug products|[EB/OL].

[2020-08-04]. https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/integration-dose-counting-

mechanisms-mdi-drug-products.

U.S. Food and Drug Administration. Metered dose inhaler
(MDI) and dry powder inhaler (DPI) drug products: quali-
ty considerations|EB/OL].[2020-08-04]. https://www.fda.
gov/regulatory-information/search-fda-guidance-docu-
ments/metered-dose-inhaler-mdi-and-dry-powder-inha-
ler-dpi-drug-products-quality-considerations.

U.S. Food and Drug Administration. Draft guidance on ip-
ratropium bromide[EB/OL]. [2020-08-04]. https://www.
accessdata.fda.gov/drugsatfda_docs/psg/Ipratropium%

20bromide MDI_021527_RC03-15.pdf.

U.S. Food and Drug Administration. Draft guidance on
levalbuterol tartrate[EB/OL].[2020-08-04]. https://www.
accessdata.fda.gov/drugsatfda docs/psg/Levalbuterol %
20tartrate_draft Inhalation % 20aerosol % 20metered RLD %

2021730 _RCO06-15.pdf.

HEZED; 2021455 32 5 14

(20]

(22]

(23]

[24]

(25]

[26]

[27]

U.S. Food and Drug Administration. Draft guidance on
budesonide, formoterol fumarate dihydrate[EB/OL]. [2020-
08-04]. https://www.accessdata.fda.gov/drugsatfda_docs/
psg/Budesonide % 20and% 20Formoterol% 20fumarate %
20dihydrate. MDI_021929 RCO06-15.pdf.

U.S. Food and Drug Administration. Draft guidance on al-
buterol sulfate[ EB/OL].[2020-08-04]. https://www.access-
data.fda.gov/drugsatfda_docs/psg/Albuterol% 20sulfate
metered% 20inhalation% 20aerosol RLD% 2020503 ; %
2020983; %2021457 RV12-16.pdf.

U.S. Food and Drug Administration. Draft guidance on
fluticasone propionate , salmeterol xinafoate[ EB/OL].[2020-
08-04]. https://www.accessdata.fda.gov/drugsatfda docs/
psg/Fluticasone % 20Propionate; % 20Salmeterol % 20Xi-
nafoate % 20Inhalation % 20Aerosol % 20Metered % 20NDA %
20021254 % 20PSG % 20Page % 20RC % 20May % 202019.
pdf.

European Medicines Agency. Pharmaceutical quality of in-
halation and nasal products|EB/OL].(2006-06-21)[2020-
08-04]. https://www.ema.europa.eu/en/pharmaceutical-
quality-inhalation-nasal-products.

European Medicines Agency. Guideline on the require-
ments for clinical documentation for orally inhaled pro-
ducts[EB/OL]. (2009-01-22) [2020-08-04]. https://www.
ema.europa.eu/en/documents/scientific-guideline/guideline-
requirements-clinical-documentation-orally-inhaled-pro-
ducts-oip-including-requirements_en.pdf.

] Gt 24 it W B LRy S T R AT IR A i ) B A
S5 5 DWW TEHOAS R S I AR 0 - [ 24 T (2007 )
6435[Z]. 2007-10-23.

B R 2 i B B R G TR R E BT A S
A5 A S5 700 B AR SR AR R - R 2 M T (2011

1855[Z]. 2011-04-22.

[ 55 Be TR AL I 24 1L AR (AT ik e 9 S/ NV 95 e R AL =
2l AR AT SO 4 /N2 B R G T LA 2 i A PR g A
P S 90 1 — 2B TR AR B 25 T A= ATl oo T BOR
St P38 A1« [ S UK (20193 5[ Z]. 2019-11-29.
SHIE XR B E S5 AL AR RS R (0] P
IR HTBE 22,2018, 11(11) : 1167-1171.

JEIRVAE B [ 2 P R BRI S5 AL A B UTA 25 %)

AR BIF 5 2E R (. BRAR 25 1 5 1l A, 2018, 33 (7) - 1848-
1853.

(IR F 391:2021-02-09 & [A1 H 1 :2021-06-21)
(€ L9

China Pharmacy 2021 Vol. 32 No. 14 - 1677 -



