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accelerated 1 h

peptide drugs long-acting microspheres

for injection accelerated 24 h

in vitro evaluation
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avoid using toxic and harmful
agents, POCl3 and SOCI,

Itis directly used in the next reaction
without separation and purification.
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96.0% yield Et;N, DCM |
] 90.4% yield dacomitinib
simple work without using noble metal 68.6% total yield

catalyst; safe operation; enviroment-friendly
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[ Compound 6 was synthesized from 7 by telescoping process. ] high substrate concentration: 200 g/L
ﬂ high conversion rate: >99%
COOC,Hs

COOH COOC,Hs ﬂ
ﬁj EtOH ﬁj CICH,COOC,H, ﬁj 1. t-BUOK [’\640 QNR [ﬂ\\//OH
SO | - — N
N 2.aq HCI

+HCI
HCI N -HCI Na,CO3 \ WY -
N CH,CO0C,H; (R)-( - )-3-quinuclidinol

7 6 H H
overall yield: 65.3%

Make the reaction and work-up process chemical purity: 99.92%
more convenient and efficient. ee value > 99.99%
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( The total yield of 1 was 85% and the ee vaule was 99%. J
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nitrogen pressurization

151 r/min shaft shear force

Shirasu porous glass (SPG) membrane

microspheres (MS)
continuous phase
(2% PVA+5% NaCl)

. . high-speed membrane emulsion
exenatide solution homogenization sedimentation method
Iyo%f::lelée’\;g get exenatide MS
w/o emulsion
PLGA. DEX and cooling system (0 C)

Mg (OH)2 solution
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Application of GastroPlus Simulation in Bioequivalence Study of Sorafenib Tosylate Tablets:------

............................................................. SUN Y D, WANG X L, ZENG J, CAO X, XU H L
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The figure shows drug concentration-time curve of sorafenib tosylate tablets predicted by

GastroPlus software, which is basically consistent with the measured values.
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HPLC Chromatogram of Tobramycin Sulfate Injection
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Determination of N-Nitrosodimethylamine in Metformin Hydrochloride Sustained-release Tablets
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concentration of detected NDMA/ng-ml * \N/N\O
stress conditions metformin hydrochloride | pharmaceutical excipients | sustained-release tablets
initial — — — NDMA
thermal degradation — — —
photolysis — 17 31
acid hydrolysis = = =
alkaline hydrolysis 1.0 0.5 1.2
oxidation 9.8 185 38.9 16 18 20 22 24 26 28
t/min
GC-MS/MS V53 52 [Z5 24 4, 255 s 42k vp 1) 12 Wﬂfﬁﬁﬂfi ......
............................................................ 7K %%, s, X 2= ;]:;]Q—/g—%%, TR FL £
Determination of Twelve Nitrosamines in Medical Packaging Elastomers by GC-MS/MS
......................................................... ZHANG J, ZHAI X Y, WU Y, LIN H J, ZHANG Y L*
DOI: 10.16522/j.cnki.cjph.2021.11.017
twelve N-nitrosamines GC-MS/MS detection method _— NMPHA o
in medical packaging > NVEA  nopa hotie
elastomers different extraction media: dichloromethane, u\,,NDEA N\ jpvﬁMOR
pH 2.5, pH 6.5 and pH 9.5 buffer and 15% v
IsopropanOI 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
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Fig.12 Number and Change of Global Drug Research and Development Main Pipeline from 2010 to 2020

D, D D, 2
% % % %

2, 0
S

Ay
& 13 2010 = 2020 FFHEARL WA L EL
Ff 5 R IR AR
Fig.13 Global Share of China's Local Drug Research
and Development Pipeline from 2010 to 2020

2,
B <

FE 1 P 24 A A R B )

214 REWREESIAL, WARHFELL TR E
E IR TR NE 5 245 A AT % B FH AR N P 4 2 R 4 3

Ko, AH2TRE A AR K 2 A SR A R A

e Sk Ak EG -+ Roche AR AR . HILE I

B BRI AIF 5T L me-too. me-better Zi¥°h 3, HIEK

IRERILZ 7, B H 3 ) 24 4 VA A B 1T 98 A
ﬁ% uﬂo

LB B 3 E 2 B2 A A7 DA AR P2 B o i
RESRMX B 8 E, ~=RERERSES
B e E, PR XA E (£ 2, B
P A 2021 4F 1 H 25 H ), CA#t#E TS EEEL
200 4, AEpeb gt 200 K. i A, A
WESE A AL SCS 2R 2 1000 4. M,
e DA B R 29 AVE R 7=, VR T IR R
R B ARG TS 2 [ A A 2R W, 3k AR
R, B PR = 24 BRI B8 ) i A A5k
215 kR Z

AR, PR 2 R SR N B T RE,
2019 FEEE LSS YN 5 EL % 2013 4 T % 5.86 %,
[F BRI o5 bR % 7.31% . SRR 7T, T JLAE
12 IND #2016 4E (1) 84 {44 2019 4E 1 17
fF, RIIEFEFRERBES, BT RELELYS

H RGBT A K2 RE 1 iR, I VARSI EE (K14, SR : 2019 FZ 2
2 M LM EREBR BT SRE
Tab.2 Existing Metformin HCI Competition in the Market
2 2 FK 7 [ 77 (G2 1) fieoc 3 AErE T A () RGeS qciidm)) e

ERER L F ORI Jr 124(3) 112 2 85
IR ORI R Ji ) 54 (4) 50 1 132
FRIR — R oA 7784 17(1) 17 1 14
R UGS Jr 7l 14(0) 8 0 17
SRR PRI 3 JiinE 5l 1(0) 1 0 2

SRR W ORUI R F (11) Jri 1(0) 1 0
R — OB 22 1 fos 5 R FEH 4(0) 4 0 20
SRR OBUN v Ji B 6(0) 5 0 13




. 1540

90 84
80 [
70 |
<:60-
50 +
S@m- 36
30 +
20| 15
10 2 1 2 2

2016 2017 2018 2019
Em
e — IND HUE I £ (DASZHE 501 5
eee — NDAH WHELHE (LLZE51T)
€] 14 2016 ZE 2019 &£9175 IND. NDA #Eit# =
Fig.14 Quantities of Approved IND and NDA of
Traditional Chinese Medicines from 2016 to 2019

44

BPEIR S ) o [, 2 NDA SR HiE SRS
LARFFEANIEL, RIMNZT). ML 5 Y
il P G, ] LR A 2 S I T AT
PRI, B AT AR BT RS
2.2 BEHIZE A=K PR =Tt
2.2.1 PAERRRRK B Sk XK e 3 R 7e 2

H 2013 4, R E 25 Tl s = faoe K,
B F AR “U” B, 2013 & 2017 4E 2 REAR,
2017 FJEAT B W IR G 77, B AR FFLE 8% LA
(B 15, R : R ERAST A TEIRE ) .

(x10%)
40 ¢
35t

2 30F

25t

gzo-

415}
10}
5L

0
2013 2014 2015 2016 2017 2018 2019
3t
- DR PHEIN LT = - KR/ %

& 15 2013 = 2019 FHIZG T2/ =&
MN B EEES
Fig.15 Overall Annual Trend of Current Price of Total
Output Value of Pharmaceutical Industry from 2013 to 2019

BRI ) 25 4lb S BOZF G N, H H AT 2y
AR PRI AR TLIR TR WL,
B ) 24 ol A J iy rh U 70, B EREANT -
e AN [E M X B TR R KRR R, K

[ ZE 25 Tk Z4E Chinese Journal of Pharmaceuticals 2021, 52 (11)

=M5 UM X AT KA, THRIEE. b
W TLHEAT, NIRRT RGBS
GrERss, o B2 b It % 2AT IE 1A HESh 7R
TRNRETEMX N O %E, EATREK,
PR T R A EAR R ¢ =2 & X BUR
S SBURFST R 25 TSR AR R 2R, TREEI
A b e 1 A R M
222 PP E AW

2015 LAk, E K 1 — & A0 A Rk
e, FRER YA B B SR R 24 4 A o
PR . 2017 3 H, JRIE KW IREE
B R RO N F 24 B AR K [ Bl o 2
(ICH), BRI ICH 48 5 R I 7E b [ i 31k
St 2019 FEFBITIN (2 L) 1IER 1T,
Xof 24 SR R A A P R A PR T SR . B
6 0 B M I AT R BRSBTS AT
ERHR, TAW ERETREAR, ™HEWITREEH
MG, FREROGE IS i s e R, A AR %
ol o B JRUT «
2221 —BMEIFM RGBT

M E 202099 A 14 H, FEILAH 399 KX 4
1178 AN LS VEEARFELE PR, 9 K& 394 ANl
HVPER BB Bk, FEAE K2 HURR A
BRH IR SR SR, 2019 48 10 H, E X250
BOE R R A 2 e R ) 24 T R AT R —
FMEVEN AR R (fERE WA )Y (& Eifh
24 i S R 1 24 S5 AT R — S VR R R
BUR (MESRE WA )Y AFFERE W, BIEEA
g AV S SR A A RV I A Ak &R, A TR IR
LV S 5477 1) 24 ) S K FE— BT B B )
~, WEMRIZA T AR, e, 7 LE
16 ( K5 « Insight £t PE )
2.2.2.2 A RFD IR

PR [ 5% 24 i W B T R AR 4E 91, 2008 4E
DAk, R Z) SRS &6 R Bk 2R B,
2019 4, HIAS AN G k% FIA 10 R fIMH 1.14% (E
17, 3k J5: 2008 7 2019 4 ([H 5 24 bk 447 ™)
BRI E 25w A R R TR i, AR

FII, 3 E A 52 o B B 5 E 5 20



1 EZE25 Tk 24 Chinese Journal of Pharmaceuticals 2021, 52 (11)

« 1541

700
600 -
<__500-
&@ 400 -
= 300
200 +

100+ 249

133

02017@8—12)% 20184F 20194F 20204FE1—9H
I ]
o - ANFEHIE; = - K
& 16 2017 Z 2020 F{HHFIZA—EHEITFNET
(¥ M)

Fig.16 Number of Conformity Evaluation of Generic
Drugs from 2017 to 2020 (by Product Specification)

pURE =}

1200 ¢ 145
140
1000 | 135
800 | 13.0

<< 600 125 ¥
SO 120
= 400 | 15
1.0
200 | los
0 ® O O B B9 W0 A WD D 00

S 'LQ'\;\/’LQ\} ISENEINEINEINGINEING
Ay

- REMEREIR: - A/ %
[ 17 2008 £ 2019 FHEAMIMEITER
Fig.17 Drug Sampling in China from 2008 to 2019

TREE% . T 10 45k FDA MRS E K ik & AR
AW, AEIRE 25 Al B A A 8 LA [ 7
Y (K3, KiK. PIEMELZHIEE ). /52016 =
2018 “E iR 2 Pk B AR CE & (5 )5, 2019
] Ak AU E] FDA 545 15 6, #2018 4F (24
B FREEIL 40%.

2.3 JREREFE—ERE
XTJEEE%I%%@i%nu*"%ﬂ*’]fﬂzxxﬁ%m
GmEM AR A, A e R EE MG

(GMP) BREFRIE. AT A& R E RN+
B EHEATIC R Gei- Ao b, R B HE ATE A Ak
TEJR BG5S PR ORUE . SO S W & 3 45 7 TH) i
ik, N r)mEERERMAMESHT, Ak
e (& 18, kI . FDA. Newport Premium, a
Cortellis Solution) . 7F FDA 5 8 [l 24 il o H 245
ERIEI &, RIREALRRE 24, By

% 3 FDA X 2kIEXERCELL BRI /%
Tab.3 Changes in the Proportion of FDA Inspections of

Non-U.S. Countries around the World/%s

Fin e & RS I AR L]
2009 13.39 12555
2010 1056 15.38
2011 14.42 15.32
2012 16.86 1134
2013 17.16 17.26
2014 25.08 14.08
2015 24.38 19.95
2016 27.39 2054
2017 26.60 16.82
2018 29.05 12.83
2019 30.75 15.09
ARG AIAFAEAT] AR R I, SR, 3K
| 24 it o 2 4 BRURMAC T AR T A%, (HESBURIRFAE

2016

2017 2018 2019
W BLRITN: Pkl
HAR.

BORES B LI E . HAWL
WRARE AP G RERS. RSk

[# 18 2016 = 2019 £

FEHIAEWESES I AERIH
Fig.18 Analysis of Terms Cited in Warning Letters of
Chinese Pharmaceutical Enterprises from 2016 to 2019

2.4 [EFrsZmE J7E 5 Tt
241 OISR RS K
2019 FEFR[E = 257 b D14 738.3 1236 ¢,
ALK 14.6%, % 2010 EI4GK 2.24 f%, 2010 &
2019 4E 4 S K2y 15.22% . 2012 & 2014 4,
P 2= 27 it VA 4k sefs e GG, HaE BT RGE
2y R E W ™. SR SER A, 2015 4 HIL
IR R, 2012 %2 2018 4F 2 A 4R 343 K %2 5 5.06 % -
H ] 1) 245 Tl R 45p 288 g DA R A I 2 R g 3 1 245
EEPR B T E RS /). 2010 £ 2019 4, £
BEE A L R i s i A, [ A 24 7 SR AN
R, b E B2 S BB TR AN BT K, 10 4],
EE AWK RIL 26.92%, JuHE 2019 4 R H5RE)



. 1542 .

P, A RO A BRER 2T 7 G K T K [
KL o ILAFRBIE i 257l Hh Vit R A
H5 5 ZZWAE AW i/, JEH 2019 £ 51 5 20
N 19.7 4237t VEILIE 19 (ORJE - o [ B 24 R f
st i3 H 1R 2 MRS T R SR B S it ) .

100 +

.

0 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Em
MNEZET: B, #0O. ZHEH
& 19 2010 £ 2019 FHEEH~mEHOER
Fig.19 Import and Export of Chinese
Pharmaceutical Products from 2010 to 2019

2.4.2 HFrseg iAW

H 2006 Fife, FE A L ol & RS 138 T
s, BENL / G RIS 1 24 S 2o i 2 BTt
AN HE B, S R R AL,
HEIMEST NDA [ Ih R ETF,

PAYESEE M #1125 45, 2006 % 2010 4, F
] A ol ey A R B 475 i) 25 15 FR S (abbreviated
new drug application, ANDA)6 f4-, 1fi 2011 & 2014
4, VEMEGZ ANDA 25 44, 2015 )5, REAM
FFAEFHEUER) ANDA A 10 ~ 20 /4 (AS[EFA%
ANDA % 1 fFiH5 ), JFRBPUEIEKEH. e
2018 “F ik, FREANFESEILA 455 A RS
(AT ERHERE S ), BFEAF LT 200
ANPE . 2019 4F, ZEE FDA #tder sl 2, 1%
E 1k 86 4, L 8.5%, Bk H 25 kit 7
E BR3P — D4 .

A 2019 FJR, REAN A 288 4N H A S
HIFIFESE S BT, EEIC R EPER A I
PR dhnd 4 RIEEFHEE (20 4 ) .
Hit (84) . fEE (54) b —wthhl (£ 4,
KR« BHE MR ) o (EFEL ST, T AR5
GRS, it 50%, HUCHTEEF.

[ ZE 25 Tk Z4E Chinese Journal of Pharmaceuticals 2021, 52 (11)

x4 FKEHFEN EHIER
Tab.4 Chinese Pharmaceutical Products for Overseas Listing
FRIE IR CEA AR WA Bl W 1%
7 31
oz it 248 7
I
EEETIE
2 i
ElEE
Hit:
EL
1=

~

N NN N W W wWwwo o

2.4.3 HENATER 50 5l 2

2019 4F, HEEMHIZARAF . LIMEH; 2
F A ECRERE (H1Z543 A (Pharm Exec) )
FeiE “AERIZ5 4ol 50 EEF L7, 2020 EIE R 4 K
(£5), BFE=EAZ (3746) . HEAEYH 24
IRATE (42467). YLIMER (43 47). LigEZ4E
F AR AR (4847 ), —EFEE bt 3R
HIZGAT L A BR LA IE B S 3R T

5 2019 F 2kl ZEll 50 3B4F R R Ry E I
Tab.5 Domestic Enterprises on the List of Top 50 Global
Pharmaceutical Enterprises in 2019

. ERAEBHY TR
e AR £ x5
37 M AY 42.84 0.25
42 rp [ AR 2 33.73 3.47
43 VL7518 5 33.21 5.18
48 ¥R 24 A 28.75 1.95

2019 4= 4= R il 24 i Ml i 50 55 1 [ 5% 43 A e
2015 AR EAN K, SEE EAR H 2015 4R 18 KAk
IR 2019 F1 15 Ak, B 5 HiEmE. FE
ST M EIA I EREAR, R KRB FIHT S,
{ELHIE B 8 6] 1) 245 £ b o AN Wi 2 8 4 T A 1)
SN
2.4.4 BEH OGRS ST

BE A O LS O . 10 SRR
] JEFORE 245 H 10 o ) s A ) L) 2 2 R %, 2010 4
i 52.67%, 2019 4F |5tk 45.62%, R 7AES
R, HERATE 336.8 143570, il (AR AR



1 EZE25 Tk 24 Chinese Journal of Pharmaceuticals 2021, 52 (11)

« 1543 «

Vi) ) AL GG - 2010 R4 14.79 42
50, HHORBE 4.5%, 2019 4EiAF) 41,11
f¢.3570 (12.21% ) . BEJERLZG I 14.96%, i
ik 107.5 12380 5 #4417 5t 27.71%,
15199.1 12370 5 #E DAY A 17.06%, 1A
122.6 /2376, VEWLE 20 (ORI : BHEMEZEIEE )

RUEIR AR E R G H O TR, m i
HIFIH O e BT, EFER, FREX SRR
A2 TR ARSI, FEEMEETH A, X
FIAFRE BARTE = AR S m M IME RS T I A %
RJE, BRI R TR, 7 KEH s
BoRP= 8, RSN DGR IME 155485 E
Ik JEURE 24 J s FLAS IR BLIR B

I
il 71

= -k o -

(&1 20 2019 FI[E R 2R HI5FZEH O 1F R
Fig.20 Import and Export of Active Pharmaceutical
Ingredients and Preparations in China in 2019

100+
50 I .
0

3 BEEATWAREY
3.1 LA SR 25T Sk VA Sk XSO 4R AT
A

PR, WEGIZ TG R RSHRE, T
WA E S EENSSWN . FE S BRI
ERLIE A, HMAR SN RIFH PR, R
UL BRI 2 L R AL, Bt —
R 245 0 Sk ARV AR Sk I Rk 2%
JO2, 3 A AR RN 24 ity M F )  adE —P SRUE
H, BEob R AR Sk A . 2R A X 2
PALEAT AR R R R MRS U
FER AR IX e Sk AL, T80 R AR Pl
SRR R A SR RT, R Sk Abolk i 4 S

AN T BN 7 21 [X 35 b SR R S o
3.2 R FWIE A Bt < R B L AR AT
IR N RS

AR, A FIE 24 i I DR LA A ORI
] Py ) 245 Aol R Bt ik, WA BN AT ST
EAAFAERI R P IS OB R o 5 ARV B AR 3 SR
KA A b RPN R 5 6, AT A AR .
SRS BERIINGF T, B E 2R A 2
QB0 A b LTy AH LD 25 ) W LA, Bl
WAMRESHEEE, BAEKR. B, ZhEE
PRI TR SR AT BRI Ry, U AR LB %, H AR
I BT AT BORT A R, B0 1 b 56 4
BHEABETT, IR TT 5 B BUR ™ dh PP, S
BORMBUEE T R AR, B8O G 5N 58K
AV HER B TR SCRFBOGR, 4 P HE MW IR, I
R SCR, IS 5] 57 RYE R g .
3.3 INKBOREEE F1 B et i 2457 A% A R A
LR TS

st h R R E,  J9agAs \ R A A
TERTHR. HEAT, BEH 2L ARMEANET
R BITANIS . AR . IR T IAEBUR
JiTH ) 5 SRR Bk . O AR R 4k
SRAL 2T B e A b, R (2 R
(PERZGiE) MRRCE M B M B B, R4 se 3+
S eEar A E R AR 2D E a2k
BE Sl SRR K i A L VA Bt DN ()7 S
T, FFEEAR TR BORNE
MV AR, Sz B2 5iE ; k5
[ PRl 3% e 2 AR SCBOR MU A€ < ARvE TR IM, 3
B 2 E bRl R, FERE P 2 Al TS A
RV B e R B R R L2 SR
W, BEATS A A A BT
3.4 BUNIT e 25 A A% JF I am 61 24 A L
T 5 PP EAORIEZ i i R

ARFTT R, 25 T A R BT 5 RS I A
S PRI N K I TR PR, B FEN Sk 4zt
RN TR 25 22 Vi), e R K35 1 5 1]
e Bk, JTREZVER AR, MeRZsyiil, Jo



. 1544

FLAE B 24 1 25 I AR AR R SRt B A5 O
Lo UCE TN RSt 24 1 e P Vi L,
SRIFUZIERU BT, BE— D I om 24 i i R
B, AR TGP E A TAE K, IR PR TE R 2
BV, JCHSE BRI A L .
3.5 IR AT b ] v BN AELF i g 0 A R 5 9 5 ) 75
tHH

Wt 5 B [ 24 it S AT RO R A, BT
R JOE O . LA, BARIEREZG AN
WriE RS AR RSB, RREARTE T DB AR, (HA)
IR EAT R 3 7, et e AR S} 24 i ) 751
PR IR R AR, AR BT AR
figp FLAS B T Wi (140 20 PRI B, th RE( it AT ™
BE— G5 A K

MILA Bl R, AR JFURH245 473 o 483 50 %6 1)
TR, B IOAE B R R S 1 O R AR,
PP E KX Gl RR, R, &%
Wiy MRS, WEZZDITIREEE N, Ll
WA I RTEAL .

SE k-

(11 W W5, REH, SKESC. HET A Fs T EIR 1 H L
YRR TSN B 12 257l R R BIUIR Kt 4 4 (9]
T 22 2 5447, 2018, 15(36) : 156-161.

(2] R4, Fpub. FEEZ R BRI, BHESHR,
2016, 34 (11) : 25-27.

3] xlgRer, x| Jr. sEEZFLEREEFVBCRIR . W
BHBEREW ] . G35, 2014, (32):39-67.

(4] ikifgde. PEEZGERES PR ID]. A 28
KA 24 13, 2014.

(5] ZWuAse, A, oE RS EE S S
CHPUTL W E RE R EREE [3]. dba TolK SR

[ ZE 25 Tk Z4E Chinese Journal of Pharmaceuticals 2021, 52 (11)

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(h2BIERR) , 2021, 21(3): 65-79.

MxEgim Tlka . (20194 E % TAkir 4 F &4
FrgfT ) KATIEB/OL]. (2020-06-04) [2021-05-
14]. http://lwzb. stats. gov. cn/pub/lwzb/gzdt/202005/
t20200528_5263. html.

23, Bhng, k. 20194ERT SR EREEA TS
P T3], P EEEZ Tlkae s, 2019, 50(12):
1530-1536.

IBISWorld Research Report. Global pharmaceuticals
& medicine manufacturing - industry market research
report [EB/OL]. (2020-03-01)[2021-05-14].
https://www. marketresearch. com/IBISWorld-v2487/
Global-Pharmaceuticals-Medicine-Manufacturing-
Research-13272560.

B 2 B L R 2RO Al 4L L AE = [EB/OL] .
[2021-05-14]. https://solutions. clarivate. com. cn/
speciality/API-fine-chemical-manufacturing.

MRS, B LA SRR KR R i ], IACE 4
2EARR, 2012, (4):248-249.

RN 2 A T R O BE 2 Ak BB
JIARFE (D], i o B 2 Tl 5 e B fl = 2= 47 18
X, 2016.

¥ M. EATWEFMIR S KRV ]. AREH,
2019, (6): 12-13.

B I PR 2 PR R AR M AT AL (0] &0
5t 253%, 2014, (32): 4-38.

O3, By, Ak, 20194F FRAEREEZ TG
PR 0], hIEBEZ Tk, 2019, 50(11):
1374-1381.

B 25 B B . 20 194F B 24 W iP5 [EB/
OL]. (2020-07-30) [2021-05-14]. https://www. nmpa.
gov. cn/yaopin/ypjgdt/20200731114330106. html.

rhOFE LT AR 2 A L TR K2 S SE R (2019) A0k AR
[EB/OL]. (2020-03-23)[2021-05-14]. http://www.
cnpharm. com/c/2020-03-23/717699. shtml.



