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Research Progress in Preparation and Pharmaceutical Dosage Forms of Ethosomes in Recent Years
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research trend of ethosomes
compositions of ethosomes and their effects on ethosomes
research trends of preparation and optimization method of ethosomes

progress in application of penetration promotion technology in ethosomes

research trend of dosage forms based on ethosomes
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Research Progress of Functional Nanomaterials in Application of Photothermal Therapy for Tumors

................................................... LIU J X, YANG S Y*, XU Q Q, ZHANG M W, ZHANG L
DOI: 10.16522/j.cnki.cjph.2021.11.002

lipid bilayer

ethanol

water soluble
drugs

lipophilic drugs

A receptors
targeting ligands FAR

SN
EGF EGFR

(1) cell binding

irradiation activities \ :
. 2 docyt tak
nanoparticles/PTAs /\/\ (2 endocytic uptake cancer cell

lysosomes (3) drug release

normal
cell



1429 WG NS BRI T SR IR « o v v eeeneeen e e e e e e e Hik, FArE*
Overview of Main Points of Metered Dose Inhaler------cooeeeeeeiiiiin., FENG A J, LI L J*
DOI: 10.16522/j.cnki.cjph.2021.11.003

propellant

% formulation |—~| drug

additives

research and
development

points of metered patient breath-actuated

dose inhaler(MDI) inhaler (BAI)

spacer

% device I——| dose counter
impactors: TSI, ACI, NGI

delivered-dose uniformity

appearance of breath-actuated inhaler (BAI)

1436 2 PSR AMERBIF O B 9B A B Rkl - 3R 3, R, # &, A4k, &k M
Introduction to Key Points for Development of Generic Long-acting Microsphere Preparations of
PPt DIUQGS: -« -+ verrrrererneteeiei i GULL WUZH,YINX,SURJ, XUP
DOI: 10.16522/j.cnki.cjph.2021.11.004

accelerated 1 h

peptide drugs long-acting microspheres

for injection accelerated 24 h

in vitro evaluation
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Research and Development Progress of Anti-CD20 Monoclonal Antibody Drugs::««-«-«-«-xeeeeee
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Improved Synthesis of Dacomitinib------------- LIUCC, ZHOU X X, MIN Q,HOU Y Y,CHEN QY
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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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NaOH H4CO N EDCI, HOBt N
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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Process Optimization for Synthesis of (R)-(=)-3-Quinuclidingl: -« -« ovvoevriiiiiiin..

.......................................................... WU Z N, CAI Q F, ZHANG F L, CHEN S X, YU J*
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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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Biosynthesis of Chiral Intermediate for Duloxetine--CHEN Y H, YAN D Y, YANG X J, ZHONG G S
DOI: 10.16522/j.cnki.cjph.2021.11.011
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gluconic acid <—I glucose H

isopropanol —————® acetone

( The total yield of 1 was 85% and the ee vaule was 99%. J
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Preparation of Exenatide Long-acting Sustained-release MiCroSpheres: - -« «-«««-xoevvevreeiennnn.
............................................................. WANG |\/|, ZHANG Y T, GAO Z Y, WU |:, JINT*
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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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Determination of Edathamil Disodium in Tobramycin Sulfate Injection by HPLC:-«--evvvvevennnn.
............................................................... FAN D, ZHAO JD, WEN H L, QIN F, LIU H*
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HPLC Chromatogram of Tobramycin Sulfate Injection



1504

1510

1516

LC-MSIMS $:011 2 56 — FOUNL R A o N-E R — FF B L7 A B BRI v evev e

........................................................................ g{".‘-.}t, é@@k‘}(‘gj, D‘f,\’yj(‘}(%, ;@:#;’F*
Determination of N-Nitrosodimethylamine in Metformin Hydrochloride Sustained-release Tablets
by LC-MS/MS and Preliminary Study on Its Causes:------ ZHANG Y P,BAOM J, JIAY J, XIAX J*
DOI: 10.16522/j.cnki.cjph.2021.11.016
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
Eﬁ%@§T3H§/£%¢/&*ﬂﬂ%&*ﬁﬂ"]%*ﬁ&?ﬁ?ﬁw .................................
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DOI: 10.16522/j.cnki.cjph.2021.11.014

NEHS: 1001-8255(2021) 11-1495-06

Comparative Study on the Quality of Commercially Available Danshen Injection

ZHANG Bei, LI Moying, WU Tong, ZHOU Haifeng*
(State Key Lab. of New Drug and Pharmaceutical Process, Shanghai Institute of Pharmaceutical Industry,

China State Institute of Pharmaceutical Industry, Shanghai 201203)

ABSRTACT: The HPLC-ELSD and HPLC-UV methods were established to determine the contents of three
carbohydrates (D-fructose, D-glucose and sucrose) and six phenolic acids (sodium danshensu, protocatechualdehyde,
salvianolic acid B, rosmarinic acid, lithospermic acid and salvianolic acid D) in fourteen batches of Danshen injection
from five companies. The established methods were accurate and simple, which clarified the composition of about 50%
of total solids of Danshen injection. The results showed that the phenolic acids in Danshen injection from different

companies were basically similar in same content, but the carbohydrates and total solid content were quite different, which

provided a reference for its further quality control.

Key Words: Danshen injection; carbohydrates; phenolic acids; HPLC; quality research
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FHOCHLRE s LGS R 24 SV 0 o B 3R AT SR ALE
ARG I BRI T, A T E S,
LA RIS I H A v, PASE SRR R bR
i

FFSES RN S LK. RE AL, &
J& KB R KV L BN A Sl ik TR
ORI IhRE, FEMH T O R O %
MIVE IT . T & 3 ) AT A dE R B 5K 2 0 R T
(WS3-B-3766-98-2011), {HiZkrE A A X B 2 ik
5y [0 D- ¥ (D-fructose, 1). D- Jo /K% % #
(D-glucose, 2) FIfERE (sucrose, 3)] HEATHEHI, X
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WE T 2R (sodium danshensu, 4). J&JLASEE
(protocatechu aldehyde, 5). S} B (salvianolic
acid B, 6) fIkiE#AM (rosmarinic acid, 7) &,
AT FAEIAT TR ARAE R BEA b, A T IE 1. 2,
3 & B = RO B - 28 RO R A (HPLC-
ELSD) ¥ "0, 7[RI E P i S 6
MAEEA S (4. 5. 6. 7. 2EEE (lithospermic
acid, 8) F1F}Hyfz D (salvianolic acid D, 9) ] )&
OB IS - EAMEN (HPLC-UV) %, FExt7H3
RS P A 2 | R AT RAE A ST Sz, DU
Folm R & A 25 iR e e ke .

1 KR5S

U3000 %Y /&5 L ¥ #H €& 3 {X ( 32 B Thermo Fisher
Scientific A% ) ; 1290 Infinity 1T 745 & RO (it (28
Agilent A% ) ; MS105DU B0 8 KT (it Mettler
Toledo A7 ) .

1(4 5 99.6 %, it 5 100231-201807). 2( & &
99.8%, itt'5 110833-201908). 3( & & 100.0%, it 5
111507-201704) . 4 (%% 97.8%, L5 110855-201915) .
5( & 99.6%, #tt'5 110810-201909). 6 ( & & 96.6%,
fit 5 111562-201917) 17 (% # 98.1%, 4it 5 111871-
202007) [ Bk 40 T o B 2 A E B AR 5 8 (
99.56%, L5 PRF20051101) F19( & 96.49%, #its
PRF20062243) i B it 20 T Bl ik BHOT AT BR A 1) 5
LIEREBAL, FARRAE e, AREaiK.

Frmgati [l ACIY)IE S ), #it'5 190713215,
190828211, 190830211, 190901111, 200101115,
200302111 ; 1)k B( Eifg), ik 200203-2. 200403-2,
200428-3 ; Mk CCPY)I%#B ), k5 20031012, 20031042,
20031051 ; {ixMk D(WHL ), #it'5 1912164 ; {2l E(3TdL ),
It5 200104B2] .
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2 FAEEHR
2.1 FERHT &R E
2.1.1 HPLC-ELSD yE @i %

€4 Ecosil Carbohydrate ES £ (4.6 mmx
250 mm, 5 pm) ; ABHAE L5 K (75 1 25) ; iR
B A 105 C 5 HA TR ARIAE 2.5 L/min ;
iz 1 ml/min ; 4238 30 °C ; #4210 pl.

2.1.2 VRECH

OB K.

AT R SR - UL, 20 3XTIRAER, K
T, IAKHI R I ml 1L 20 3 43 il 250,
100, 150 pg HIVRA T HE S L

B sk BRI S (A,
#t5 190830211) 1 ml F- 10 ml &3, MKEZR,
RPAS AL A
213 JrikiEEsR
2131 Lt

B “2.1.27 TUR B2 AR TRA T R TR
FEER VAT, 3% “2.1.17 TR i S R 2
SER WL, AT RS, SRR RS )
AR
2.1.32 ZRMRIE . R PR A E R

1, 2, 3xTHRAE &, FEEEME, K H
I ml4 1, 2f1345%k2.5, 1.0, 1.5 mg 1R
BRIV, BRIERRRE, BCHI R IIRE TR &
SR VAR . T “2.1.17 TR R & BERE AT
DUR B ¢ (ng/ml) AR g AR A RALFR,
SR bRIE 2R . K IR VR A X IR S VA RS B R JR
BERE MY, o BIES ML (SIN) S 3 F1 10 i 552
KO PR A E =R, 25 RN K 1, R 3 MRS
TEAH RV FE i BBl N 26 PE G R R A7

F1 3HBEXM LM REER. WNRFAEZR
Tab.1 Linearity, LOD and LOQ Results of Three Carbohydrates in Danshen Injection

ey [EIEpp 2Pk /g ml ! Rl /ug JE R /ng
1 A=1.957 5¢c+2.794 4 (r*=0.997 8) 52.00~519.96 0.10 0.15
2 A=1.896 2c+2.634 1 (r*=0.999 4) 25.41~254.09 0.06 0.22
3 A=1.834 3¢c+2.661 5 (r’=0.999 8) 32.16~321.60 0.08 0.25




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

« 1497 »

A
0 5 10 15 20
t/min
B
1
2 3
0 5 10 15 20
t/min
c 1
2 3
0 5 10 15 20
t/min

A AR, B RAXEIER, C . AbsliniE i
1-1;2-2;3-3
1 HAEiRE
Fig.1 Typical Chromatograms

2.1.3.3 IR

FEHRE “2.1.27 TR YA I AR 10 ul,
F “2.0.17 TR EiE R AFIESEERE 6 Ik, A 1. 2,
SUETALM) RSD fH. 5 E/R, 1. 2. 3IEMAK
RSD (n=6) 7%y 1.45%. 1.30%. 1.35%, #H{X
IEE I RIT,
2.1.3.4 EEMRK

6 “2.1.27 U iE iR, 1% “2.1.17
TR SRt pem e . 2R ER, 1. 2R3 &5
] RSD (n=6) %35~ 0.56%. 2.66%. 0.50%, #*

W% 7 VR B R M R AT
2135 famEthidL

B “2.1.27 TR PRSI 7330 F 0.2, 4.8,
12 h BERESM M. 45 1. 2. 3 WA RSD (n=5)
43579 0.28% . 3.52%. 0.69%, F AL MIER
£ 12 h JisE M R 4T
2.1.3.6 #EMHZ AL

K FINEE FE, RSB IOTSES R (4
A, #t*5190830211) 9 fir, Hfy 0.5 ml, 434 HE
FE i FR AR R 2 e 50% . 100% . 150 % A& 25
A “2.1.27 TURIRA XA, BAIRES 3 14,
i “2.1.27 WURJ7 ks el s iR, 4% “2.1.17
B2 NN S e 5 o W 0 71 = A 1 <Y
RSD fH. 4R ER, 1~ 3K FHEkZE (n=9) 4
W2y 103.08% . 98.26%. 104.43%, RSD 4>%lK
2.01%. 4.54%. 1.44%, FWITTEERERT R,
2.2 MYERIER S & & IE
2.2.1 HPLC-UV y: i 4t

€. 1&4% Waters Acquity UPLC HSS T3 # (2.1 mmx
50 mm, 1.8 um) ; JAsH48 A N 0.1% IRV, B
KNRE, VeliksEE (0—2 min, A 100% ; 2—7 min,
A100%—98% ; 7—9 min, A 98%—86% ; 9—15 min,
A 86% ; 15—38 min, A 86%—84% ; 38—43 min,
A 84 % —77% ; 43—43.1 min, A77 % —100 %
43.1—45 min, A100% ) ; 4% 40 C ; #&nbk kK
286 nm ; #AEF 2 pl.
2.2.2 FIRECH

OB K.
AR SR s L4, 5. 6, 7, 8,9
SRR IE R, BERE, IMAE 0.2% LK1 10%
P, e | ml 20 & 4. 5, 6. 7. 8. 9
%#1 200, 50, 50. 50. 10. 15 ug 7R & X} I8 S AR .

PR S m R R B IS E W (A,
k'S 190830211) 2 ml - 10 ml &, IS 0.2%
LRI 10% HREH e 7%, WS,
223 JjikEHEER
2231 LML

HY “2.2.27 TUR B2 AR TR AN R SR

c
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AN, 12 “2.2.017 U B3k Sk AR 20T o
SR 2, AT EX RIS T, & AR E )
R R AT

A
0 6 12 18 24 30 36 42
t/min
B 5
4
7
9 8 6
0 6 12 18 24 30 36 42
t/min
¢ 5
4
7
9 8 6
0 6 12 18 24 30 36 42
t/min

A VG B IRENIREIAT, C . MR
4-4,5-5,6-6;7-7;8-8,9-9
E2 sRIEEE
Fig.2 Typical Chromatograms
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2232 LRMEEG. AR AE E IR

43 AIEL 4. 5. 6. 7. 8. 9 XHIR FhiE &, FEEME,
TN 0.2% LR 1 10% B, HilcsE | ml 2
W4, 5. 6. 7. 8 F19 %% 2, 0.6. 0.5, 0.6, 0.6.
0.75 mg MVRA X HE VAR . % b I VR G o0 It I
TRHAT R FERRRE , T B 2R P VR B 0 R VR
P “2.2.17 TN 5 K AT SRR S . DA EIR A
c(ug/ml) AMEALER. WAL A RYNARKR, Zeiilbrite
2R o K bR VR B 0 B VA VR A R R JE ERE AT
Iy AMAEAGE L (SIN) S 3 F1 10 B 25 246 I PR A 52
R FRNE2, 6 AR TEAH R
Bl N 2B PE G 2R R
2.2.3.3 FEE ALK

FEE W “2.2.27 TR IRA N HR I 2 pl,
F5 “2.2.17 TR s A SRR 6 IR, THEAS 4.5,
6.7.8.9 I F1f RSD (n=6) 434}y 0.20% .0.47% .
0.93%. 0.54%. 0.12%. 0.13%, FHXAHEZ ST
R4F.
2234 HEMW ALK

RS WL 647 2.2.2 7T T B s i, #542.2.17
TR SRR e . 258K, 4. 5. 6. 7. 8,
9 rE ) RSD (n=6) 4} %4 1.12% . 1.55% . 1.62% .
1.62%. 0.59%. 1.78%, FMHZTIEEEHRL .
2235 ot

R “2.2.27 TR RS, 2 T
#%J5 0. 2. 4. 8. 12, 24 h i#ERE 0 HT. W73 4. 5. 6.
7. 8. 9 UETHI A RSD (n=6) 73514 0.72% . 1.39% .
0.45%. 0.09%. 0.39%. 1.78%, LA AR
1E 24 h WAaE M RIT.
2.2.3.6 HEM AL

KA 0L, RSB 4 “2.2.27 T

2 6 PNEERER NI MEIRNIER . KINPRAE EMR
Tab.2 Linearity, LOD and LOQ Results of Six Phenolic Acids in Danshen Injection

WEY E)EppE 2kl /ug - ml Tt o IBR/ng JE 5 fR/ng
4 A=0.045 1c+0.205 3 (r*=0.999 9) 22.59~2 259.18 0.45 452
5 A=0.334 1c - 0.081 3(r*=0.999 9) 6.18~617.52 0.06 0.25
6 A=0.107 9c - 0.174 6 (r’=0.999 8) 5.33~533.23 1.07 2.13
7 A=0.162 3c+0.336 7 (r’=0.999 5) 6.12~612.14 0.12 1.22
8 A=0.115 1¢+0.007 7 (r’=0.999 9) 1.20~119.87 0.60 1.20
9 A=0.093 6¢ - 0.000 7 (r*=0.999 9) 1.51~150.91 0.75 1.51




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

+ 1499 «

NGRS, B 0.5 mile 43 i FE FRARE S b AR
MRS & & 50% . 100% . 150 % k5% i\ — &
R “2.2.27 TUFRA X RSER, BFRES 3
o $ZHR “2.2.27 TR 7l & R s, e
HAr R, ik E R & RSDE. 458
7w~y 4~ 9 WE I EE (n=9) 435k 103.33%
101.63%. 102.12%. 100.76%. 106.21%. 100.89%,
RSD 43514 5.41% . 1.22% . 3.25% . 4.17% . 2.08 % .
1.75%, RWZITIRHERIE KA
2.3 SRS I e

Z 8 [H K 24 Skl (WS3-B-3766-98-2011) il
JEFF SIS S B S B R BRI SRR
10ml, BOFEREEPZAKIY, KKZET, T
105 CTJ 3 h, BETRAF, 44030 min, HE
T, THESEERS &,
2.4 FEAIE

53 5 5 A [F) Al A 7R A AR 1 PE 20
SRR 3 ANFESE S 6 ANy R 2R 4 A [ 4 1
GE, BMRGERNE3. SREY, Ml E £
FHZESHR T 6 NIRRT S B M, A
3.31 mg/ml s A A= P SE R 6 AN
PR B A—8, 7£2~ 2.5 mg/ml. &
FER A R AR B 2 R ECNIH R, 5 ANl e
LT 14 HERPF SR SRR R B P 3 & &

H 8.02 mg/ml, s[4 34) & &N 19.97 mg/ml. 4
b A AR 6 ST S S B 2 oy A AR
IR, T FHAD S PSSR, BT A D
AP LA R SRR TP ME . Ak C A
(1) 2 L= RS B B R TP IE AN, HoRdlt
O i HROE SIS o0 R S A B T B, 5
ANV AP B P S SR S5 R B ) 9 AN B 7E
Sl kRSP B 52.38%, Ak A AR PR 6 #E P
S SR SRR R B T 50%, Al
D [Py S v &5 1 B B 1) 1 43 & 54 65.85 %,
HARANAE 7 #IRFF SIS AR 2 g T
50% .
3 Wit
PSSR T S A MR E I, B F
HRZ FIWESE RS o FROFEFD R BLARAS & Ly A
PR BEVE RS, AEXT T3 SR A A ] A R A 0 T
A A B EL
PSSO IR AR TT 2, R AR St e B
IR ZBR, H AT UER R 5 ANk A7~ (1) 14
LR = S EAT X LAy BT o 2 BN E TR AR, AN
EH R PSS 3 MR . 6 AN RS
JSC O AL AR B, b a0 Al PR = S A At
ORI BR I, BRI e g5 RIS B I 2 ikt
A AV

*3 FEmEASIEHRPERBTNEE

Tab.3 Contents of Various Components in Different Brands of Danshen Injection

ol . 34*@%&%%?% 64‘@5}@?&3’%&%@@% Eﬂ[ﬁ]%é"%/ PR R AFER AR il
2 Fl/mg-ml ! 2 Filfmg-ml ! mg-ml ! S AR %
190713215 6.90 2.14 16.28 55.53
190828211 7.95 2.42 18.78 55.22
A 190830211 6.02 2.05 15.07 53.55
190901111 6.77 2.16 16.23 55.02
200101115 8.20 2.24 18.91 55.21
200302111 7.28 2.21 17.30 54.86
200203-2 8.87 231 22.00 50.82
B 200403-2 8.21 2.24 21.77 48.00
200428-3 9.78 2.24 22.29 53.93
20031012 8.11 2.16 21.72 47.28
lkC 20031042 7.93 2.30 22.86 44,75
20031051 7.92 2.40 23.16 44.56
D 1912164 8.79 2.24 16.75 65.85
{VE 200104B2 9.60 3.31 26.47 48.77
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H 2 Ry B S A M — ELR ) 20 h 2 S e A
VERYEE LD ER,  WIRAE SV R AT RE 2 (1 o3 2 X
H AT RHA R HI R ATR . H BT 2SR B
bR B TP R R B IR, BRIEZ b,
S R IR AT 2 90 % IR AN . AT FUAE I E
THH) 6 DNERIE A (LG L, 8800 T 3 MRS
o S RAINE, I T PESE S 20 50% K
JRALR 5 F5X T 65 22 A dh LK P SIS AT LR

R R R EEGR L — e 5%,
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