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Introduction of 22 Chemical Drugs Applied for Clinical Trials for the Treatment of COVID-19 in China

suspending agent

bioadhesive agent

[ ophthalmic suspension ]—

technology dispersion method

particle size and crystal shape coagulation method

—
—[ rheological property
—
|

precorneal retention

—{ evaluation }

in vitro corneal permeability

—[ safety
L pharmacokinetics




polymer drug particles

- 5L

10 10
125
8 8
5% z z
— legal inspection  m—) g 75 g ¢ H °
T 50 N L4
25 2 2
0.0

0 0
600 800 1000 1200 15 000 20 000 25 000 30 000 35 000 2000 3000 40005000 60007000 80
unit/g unitlg unitlg
protease amylase lipase

forty-nine batches of quality research
pancreatin enteric-coa -

tablets nationwide alysis dissolution lrv. Cv

enzyme activity )

 exploratory studies

Bovine Bile Salt Source

108
30

30

g 2

L species identification —m—) A

)
Cycle



Design of Solid-liquid Analysis and Activity assay
derivatives synthesis purification
*aromatic amino «solid-phase *RP-HPLC
acids peptide analysis
* positively synthesis *RP-HPLC
charged polar « synthesis of purification
amino acids echinocandin B *mass spectrometry
+ fatty acids derivatives

«antifungal
activity

*hemolytic
toxicity

« water solubility

Compound 13, ECBN-D-2-Nal-Dab-C;,, was recommended as a candidate for further research and
development because of its good antifungal activity, low hemolytic toxicity and high water solubility
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levofloxacin hemihydrate

An improved synthetic process of levofloxacin hemihydrate was reported. This process
solved the problems of large residual amounts of high-boiling solvents in target product
and large amounts of low-boiling solvents used in levofloxacin hemihydrate preparation

H o H
Ps) CH NN
HiC \\O \O\/\ )\3
N

H c’S\\
CHy 0
H o OH
| N QN | ¥ OH

BS, “HCI CH
HaC™RY ?
N CHs CH,
o H e on N H3C_<
NN i NH
s CH sotalol hydrochloride
HaC X s HN
0 PN o
N7 CH, S0
g H HaC HO
- HCI H
QN
Py HClcH,
HaC™ Yy .
N” “cH
OEt

In order to control the quality of the bulk drug and preparation of sotalol hydrochloride, five related substances
including one novel impurity of sotalol hydrochloride were prepared and their structures were confirmed.




concentration of CuSO4-5H;0 ] [ basic medium iti ] [The imized process was predi through]

\ / models.

Problems of original culture conditions, The effects of five culture parameters
low protein yield and high lactic acid were evaluated with antibod P ield and The culture parameters were optimized by
level before harvest might lead to vy the central composite design experiment.

final concentration of lactic acid as the

/ indexes by full factorial design. \
- models based

Lculture duration } [initial viable cell density ] shift temperature viable on the antibody yield and
cell density lactic acid concentration were

process failure.

The experimental results were as follow:
antibody production up to 5.3 g/L and
lactic acid levels were signifi reduced

The optimized process was then verified
through cell culture.
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in vitro release test
Exelon® patch 2
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human follicle stimulating hormone (hFSH)
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sialidase
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irbesartan
preparations GC-MS/MS ;

Peaks: 1. N-nitrosodimethylamine; 2. N-nitrosomethylethylamine; 3. N-nitrosodiethylamine;
4. N-nitrosodi-n-propylamine; 5. N-nitrosodi-n-butylamine; 6. N-nitrosopiperidine;

7. N-nitrosomorpholine; 8. N-nitrosodiphenylamine; 9. N-nitrosodimethylamine-ds;

10. N-nitrosodi-n-propylamine-dis; 11. N-nitrosodibenzylamine

Total lon Chromatograms of N-Nitrosamine Standards (above) and Sample Solution (below)
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Research Progress of Ophthalmic Suspension

Y1 Ting, ZHAO Yan*, TAO Tao
(National Pharmaceutical Engineering and Research Center, China State Institute of Pharmaceutical Industry, Shanghai 201203)

ABSTRACT: Ophthalmic suspension is a sterile liquid preparation formed by dispersing insoluble solid drugs in

a dispersion medium. Compared with the ophthalmic solution, the ophthalmic suspension can improve the efficacy by

prolonging the retention time of the active ingredient in the anterior corneal sacs. There are a few domestic products,

because the development of ophthalmic suspension has great challenges. This paper focuses on the research progress of

ophthalmic suspension, and provides an overview of its formulation, production progress and evaluation methods.

Key Words: ophthalmic suspension; formulation; technology; pharmaceutical evaluation
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Tab.1 Specific Test Items for Ophthalmic Suspension in Pharmacopoeias of Various Countries
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Tab.3 Formulation Compositions of Some Commercially Available Ophthalmic Suspensions at Abroad

i i 44 AL I R
Inveltys Kala VSRR IR . KIS & 1D 18407, LAY, kiR — 4 (EDTA-2Na) . HIBREZ. 0.01% AL 5 %%
Simbrinza Novartis 1% AR 02 % A RRIRSLJE . 0.003 % AL e TH = FE. RA974P, WiEe. H#EEE. U TR, &4k
B, Ak, PR B AT VR £ pH 6.5
Tlevro Novartis | D3RI MR, PIRE. REMNOTAP. LML, UK. B PR, EDTA-2Na. 0.005% FALAE:,
SRR A AN 4 pH 6.8
Zylet Bausch &  0.5%KBRERAFL . 03% ZA %R EDTA-2Na, il RY4EM. 2K, DU T B, 0.01% R4L5H, FIMRREL
Lomb AN S pH 5.7~5.9
Nevanac Novartis 0.1%ZRMAZF I BHER . A . Rii974P, SU6HS. DT HIR% . EDTA-2Na. 0.005%ZRFL &%k, FI#hRsiA 1L
ENIE IR pH 7.4
Besivance fﬁi& 0.6% NI, B FuEdE. HEREE. JAIPM407, SULHY. EDTA-2Na. ZURUILHN. JEAPK. 0.01% 4Lk

0.05% HFERAN . 0.3% ZAiTiza. 0.01 % AL A e, IUT Myf%. EDTA-2Na, SAC4N. TNJAEE. BRfeey, M

Tobradex ST Novartis

IR AL NI R 25 pH 5.7
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N BRI, pH E 5N AR A B AT 5 S0RE R B
F R P 7EHR 6 -
2.2 EWELI

VR R IR 7R Ak 7m0 A R A P R B R
BT B N 700 1 T A K 2 D IR A R I TR, A
e m R B . A B R B A
A RN B, AT AR KB O R R R 2 AN
A, KRS LR 934 LB PE R R . R
SEYREE DAR A 934 R I YRR KL £ T B2 Bk
B H R RO, I DS R e R IR M, %
FVR G200 < e e et VY, g R GRS
2Bk H i R AR B, T il ) 750 e v B B ) 34 0 6
£ Bron Z5iER] 0.2% KI5 1.4% PVA B4 4
PEARAL,  HL-BR TR 25 vk . RN TR IR
REVN R RPN E —M L R AEE 57, 7EIR
RIA2G 2800 B AT RN . 7 ff IR R TR 52 B B 1)
Kagh s, WiRmEmAmr LR . 2009 4
L ey B IR (Besivance) HIIA R R
FE43 )75 BN pH BUR B BER 1A R, Roy & Lb#s 1
Nvayh iR B (H HP-B-CD 4% ) 1
HIEL 751037 N\ IR A [0 i ) 55 VR AR 4 o ) 245 3
B, SR EORIETRWCR, MR B IENRE
T35 FIR 7] 26 A E A B ) TR 0, TRV NS I 3R
FWIFEMREBRKEEER A£G T, 4einf
AR U ISR R v JE R B > Wi > AR+
PEAERR B, HEN E VA 2R 3 PR ) ) S A e
RSB HEBR 259, 10 N B RUEEE al i i T Rt
AL 25 B, AT A5 245 )+ SR Tl B VRV RN 465 iR
. R R4 5 RV (AzaSite, 1% ) i
BRI R I T, Akpek %%
BRI EL 2 e K RIR PR R0, M
FTAGRRBEEMFES, S TERFREFERRHR
TR S AR P YK RET ., EEE. 4
JER A1 R o] 7 5 2R R BB v 1 19.4.9.3 H1 4.3 £,
I e R AUC, 14y E SRS (P<0.05), HERE
RS T A ERAEA R E Y, IR
FHI AR B FE A 52 R0 B FRR . PVA % ),
F0IRMELE AR IR IR 53 1) M sl M R 55 R AR 3
PR, HUE A BB, TERRE™ 5 A
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AR U, Irimia S04 R BREAWR S Rk
WATRIR A, ATAE IR PR B rh R o s o P i Y
kT R R ALEERS, BN T 25 AE R A IR AR B I
(B, FERILE 24 h RIS RIERME NS & /K . S S0
R RGEZ) 2 AR, BARRAEZA 1R, &5
T EBAE .
3 FIELIZE

TR R A R R P ) 4% U7 vk S A A 25 AR
PRI, A EuE R, HELE ™
rn LR, TR S K B T2+ .
3.1 ik

L = i A VR Ak 2 IR 7 P il 22 SR FH 29 B0
%y LA BR S LR R S8

BREE VAN AW TN & A P B ER BN ER (1) 5 4%
AT, B R MEOR I 34 . BREEHL A AR
TR/, WF . BB 78 4) . Besivance Rl
Tob B P v 4 il 245 M BRI F S R AR AE 30 pm BT,
BRI J5 I 25 RORL 58 G R R S A TR IR &, A F
TR E A AR B, HACK 0 245 P Rkt
AN IE & IR 25 AL TE R, 58 G 4 d 2y
WV AL EE T, Ueno 2531 FHIE BE 4 I 7
F R M 70 ~ 3 000 nm [E{LF] T 60 ~ 900 nm,
BERAR 7 JE o IR 0 0 S s R s

R A AR T ER S A AT LI ek
I B A SR S ok R M A S e KU A o P B
Wi 35 Jo 2805 1) 120 2 500 38 i R 73 R0 35 R I B4
i DL i [RRLAR KN FIUREE oA S $6 B i 12 A 38 1)
T225 V' Tevro iy FDA #EHERI & 90K 2%
RSB IRA, )& Ny R AR E T A, 20
W EE RS E L E R P44 (CMC) 1§
i, BEHEA 5 000 ~ 10 000 r/min 3L
1% 10 min, FELL 0.2 mm 852k NRFEEA . EFE
3 3 000 r/min 51 T FH i BEREEEHLATEE 30 min"',

EAERERZ, 2 Y Bk n] fe 5l
R AR, TS R O, R A
XTI AS AN S B AT %
3.2 BRI

BERVE R o 1 B RS 2 5E R AN
PR 25 ok I T il VR B 7, A2 —Fh e i R
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WM. SEREVEAALG, HBERIEAS B RN 85—,
PG, A5 g P,

WEFLREH,  TE 259 i 25 1) 2 RS UTTE M [
PARSEURL R FE b, SRR A B O, TR
VORIRE 225K BT« ELRE L Pk s S sz A s 22
Gavini SR HR NI BT 5 KGR A B TR &
BAEEDUEY) B R G AR B 1B A 2 R A A
B 1 I ) A% T VR R R R R, R B R Ak
B R R AR A T MR A
VIR TR 3L X L IE RN R
LSk 42 F PR (Span) {E AFRFR AL 259 B kL
RN At e 25 R FEWT 24510k FEBUAIG R b T i85 R
HER, BRI &k (40 'C) Rl
b J7 HoRL B R AR R H A it %8 . Ahuja
SEKs pH AR AR A2 AT B R 4 v AR 4G G il % Tk
A i R IR 1) 52 B K R VR B Y. AR T R
BIAFAE AT B 2540 0L L Bl A il R N A H
RF N, HAR MR (s b i 188) MIAF1E
AERLARTE N, A EAE . HER 2% 5 R R
IR AN L R 2R, R & SEUEE S
FIRL AR, Matsuda 55K FH s A4 5 16 7 v 3R 08
T BRRR I 2 B AR T A D PR ) % L R A B YR
FERR . RS AN B, 25 CE 3 4
Ja ZIPIORIAT RGE I R A W R 03, TR
B pTRE, #5) (CFIRAE 106 nm) A] KA T JE
bR, 71517, HE 5T IO =
33 KWLZ

FH T3 R 77 B B R S 2 e 1 o A 1
W2, — R ARL s K P, AiE AN T
RERRHEAKER, SREERHLHES L
2 0T TSR R T U e S
fEZA R N BUR & KB, REELEHZMG T
oraE. AFEIFIPHRFREEA—, NSEKE G
157 I B 2 1 R AR A T e
331 EBINKE

F T I AR B K B PR IE K P R T R
AT AAE =, ARk SE ) TR I HOR B T Z,
B T2 090 e 52 7= b A Fe e PERI R . Galante
S FHANEIREE (121, 110 A1 100 °C ) FIAS [ i ]

(5. 10+ 15 F130 min) X 5 F M 7K Bk e 40 K ks
(chitosan hydrogel nanoparticles, CS-HNP) V&2
BEAT R R VUK Y B ST 850 AR 0 A
R EUE, KB JE R RSN T 90 000
A, N AR KES A (5300 000 4 ) o 5KHITE
DL 2 VR A 2R 3 AR P kA 7 v ko 24 R
HOKEALEL (121 °C, 20 min) , JCH40F T RERE 27,
XF B BRI R K R 7 2 (123 C T #K
30 min) , JoBR A FER IR R B, % 13,
TR KPR BRE T, %05 7 A
PR, B pHAE, . AP ES 5 E
il A — 2
332 K

9335 KB A K 32 24 R RIS P R A3 43 ) K v A B
JEIRE, MIGHETHEFMN T ZHIRSAHIR
FRFGE, 40 Hevro KXl BHA AT = K
W (121 'C, 35 min), oW EAETE KM FIMA
ZEE K (121 °C, 35 min) [ CMC B & &
B, BJGIETCH &M NI & £ 24 CMCIREDY
IINSENE R P PR S 504 . T S A 1) 5 7R 7=
il Tobradex (224 85 2 i FE KA IRV ) kX (4 1)
PR R L 2T TR PO DU SR 4
8 UTRRARAR LL S 4R AR TN T IR K B 4325
KEMths. SGRER, 58 KA R T 12K
o T (R R R R, AT 1B A B 2 ] A2 AT 43 R
FHEE T2 B R AOK TR, Gy B4R A2 ) 19 FE
AP BRI AR RSB R i, W PER
B2 F R, R 2R BT R R R R A
4 HIFZFTEMN

ChP 2015 HZ2 3R Vi 8 714 17 AR 711 (3T B AN . &%
PERSE, SRS BB, FEE iR A U
BB, DURRAARLL. oW, HE, AR RE+ H
AT F A I H AT YD BRI RPN .
4.1 Rt A fh A

ChP 2015 JBU 0982 Hltdk 1 3 Filll 5 ki 42 Al
WL AT TT, A BT IE . TR R L
SpPi, JHG o HR R 1) 700 T R R AR T B E R
AN AR AT R AR BR A2 o KT 9K R TR B,
iR B A G EUEE N E ; TP 2016 HR LA
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TS AN 7y e kA, Ferr i o vkt TR 40
A B E

25000 i R 5 T VS e R BRI S e IR AT, s Xt
T el N SR B (USP<1771> e AU 58
HEREAT A ), B YR R AT T . (2 i
BB FE R Y ot S s ol i 3 ) rh o 31 1) o Y A
FUITIEA HEXT G B S —— 5 i X 2R AT i,
PA R AR 250038, AR R X ZefiThibis. 404t
SRR, bk, EaRAMEGE. WEE,
ot s et Wi Hrh A ahokiE4E ChP
2015 TR H]) 32
4.2 AR A TR

VIR A TR 7 ML 51 P 9 A 2 P Joia U g W FH E Ao
FUEE FEXT IR AR R M se . fEAE BT (B0 ) &
FEREIE Fh 5 v B AT S 2 5 M o) ) ) R Y85 e A A
YR s e AERS (RBTY) ) B2 R, Al Al
K- TR VR R, DRI R o e IR PR VR 1 o (i 2
PR A . SEBRBIF 7T H 22 SR AL AR AX B RE B T € &b
FE, Ji I 22 1) DL BT )5 R TR B S AL ARl it A2 ]
D€ o MR SE 77 ik A 1 2 2 2 DA 4 A IR PR 1) 55) F)
Ag 2k B Yuan 25 DL AR 4E R AN Bh R,
45 17 0.05 % fth oo S R VR BB IR R, IR A ek
B REAT IR A A Y, 4 R BRI A B b
IR A, R E R RAR R, WP
KU IRHZOR . Fralexs +— L5 55 Rt
AR ), Al I vPA R S B AR
EEERZ I E R B
4.3 MR

BT A A R BRI T R 2 Ot ARl
i IBWCR SRR, T XS N K A A R
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4.4 SR mEEIS I

T SR FH B AR B A B ] 5 T B AT AR A
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45 ot
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AR P RN T R Y A T RER A A R ROK
250 AT R o AR G FE VE R A R A
B2 B b B 0 i v £ 24 W 0 s 7K v ) 24540 4
JUANEEER, 38 S S AR S A B 2 1 5 2 M B 45 VR
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Fig.1 A Simplified Diagram of the Model
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