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Progress in research and application of local anti-glaucoma drugs
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[ABSTRACT ] Glaucoma, a leading cause of irreversible blindness worldwide, primarily involves pathological elevation
of intraocular pressure (IOP ) , which is its main risk factor, so the clinical goal in treating glaucoma is to reduce 10P to
individual target levels. Currently, the classical local anti-glaucoma drugs include five categories: prostaglandin analogues
(PGAs) , B-adrenergic receptor blockers, o,- adrenergic receptor agonists, carbonic anhydrase inhibitors, and cholinergic
receptor agonists. These drugs mainly work by reducing aqueous humor production, increasing aqueous outflow through the
trabecular pathway and the uveal scleral pathway, and contracting the pupil sphincter to open the chamber angle. Among
these, PGAs have become the preferred choice for controlling IOP in primary open-angle glaucoma patients due to their
efficacy and safety. In recent years, the introduction of novel glaucoma medications, including Rho kinase inhibitors and
nitric oxide-donating anti-glaucoma drugs, along with the development of related drug-releasing formulations ( intraocular and

extraocular drug delivery systems ) , offers new options for glaucoma treatment.

[WFEHEEA] 2023-05-29 [ HE] 2024-03-25

[E2WB ] LETIREEHA T OIERBIZEEH (2021JC006 ) 5 FHEETTHFB A O I RBFZEW H - (221601007 )

[MEERA] B B, @, 2900, L, ZENFIRKZZEMIIT, E-mail: m13262626953@163.com, % #, %, FALEINM, i+,
FEMNFEHCRAWIFE, E-mail: geling99@sina.com

[=EEE] & ®



2 S R A

( Chin J New Drugs Clin Rem ) 202448 A, 43 B8 + 575 -

FHIEMR (glaucoma ) J&—2H LURRIE P 400 fih 25 25 4
AL GR-AE A 2L [RIRAAE AP, AN T 30 2 WY ) e
WA I ST ORI AR AT R AR A S i
FIB BT 7, 2020 4F425K 40~80 2 A EOLIR
AT 7 600 J7, FTFE] 2040 ARk —HU TR
LIS AZ P PR, A 2020 4F, FREFGHLER
#iK 210077, A4 HAFIREH ) 1/4, HHE IR
FOHHHEL 600 7, ARSEREDIHLE] (ISR WIE )
RGNS, FOCHRAT > I ET IR | gk &P
JEIRANSERAET IR . & M G AR 248 s E AN B
SR H AT A 7 1k 0 A W DN A 75 R o AR A i
IR, IR JGHR SR 4324 e T 1 AL O
R (primary open-angle glaucoma, POAG ) IR 1A
£ 7 75 G HR (primary angle-closure glaucoma, PACG )
WK L oA, POAG AW L, 295 BT A 7R
B 509% LA L, I H POAG 7EMANRE T 3%
ifii PACG 1643 A R HE AR 3k 2, 5 6 ARAY
RRALE AR, BAOION R, BRE R S
o P AR T g o O IR AT MR 22 22 4 A
BB RN 0L KRR R, B ARHR
FEJ&IRTT RN BT 125 05 AP 28458 43 B A0 B afe 453 3 e Y
ME—A RO T IR b, AR AR R A TR
248, WOLHTA, ARG OCHR Y 2ok i E B #H
Bk AT 7 5 0 3T POAG M IR IR YT
JEEUR B 2k A — AR R 2503577 o XS T PACG 4,
AR A ST 2GR 7 R E PR AR T, P
HBOCECT ARG R AR BRIR A 5 A GRS, EAT)
AAHE—8 7> PACG B3 AR5 5 25 ok 4 i IR T
YU OCIR YR 5 255 5 IR H Y FARIRIE . A
BRI, LAR 2GR IR R ROCR . 2 e
JEASSEAZR DU a0 9 245 1) A s /I ) A TS 3
BARIRE " S B A Ak A BRI 25 36T
T, ARG ENIME TR BOR, BRARITE G
IR G 25 B Rt L I PRIAT 19 28 P RA R 25
HEAT T A
ZHEMNBEMRFRRAEY (EHOCRNLYIRIT T,
2L R R HTE OLIR 25 %) B4R TR ——Hi s I R
B ( prostaglandin analogues, PGAs )., B AR B
SEARBHARZS . B EIRER o ST BRI BT ]
7 ( carbonic anhydrase inhibitors, CAls ) 1 HE B fiE 32
WS ok B2 B D Bk i P A R
/INGEI B3 KU BE Ty LSS0 /NG R i 42 B s AR AR
S8 o 2 7 g S L T % 114 5 K D e LA R WA 4 e LA 2
JULFF T s ML AR B A AR P 2,

1 PGAs PGAs T 1990 4EAC i 198 i H T 75 GHR 19
BT, IREAYAERIRFIER . ERTHIE . iR
N, LAKCE BRI B It e A0l DL 26 i 41 38 46
T2 W) T2 B3 1 0 2 A B IR A 1 3 K A
SRFEARARIE "0 ARk, A 2 BRI 25 4k m]
T IK Schlemm R ATIRE 1410

PGAs 2254 £ 2 H TR0 97 POAG Fl i IR 9
2020 4F WU G R 27 23 48 7 HEXE PGAs AT VE iR 9T
POAG I B &5 — F 25 LU & PACG ¥ K Hi 5 fAb B S
WA R . ERRRIR R 250 P 5 AP OEIR
ZIYMIIL, PCAs BOMEIR IEALCR et ), 4 H 26K
B (BHAGH 1K), @8 A ARRNERD (E2RH
AN KR MR TI . BB AR K AR R IRE AR s
A R R D) B aT e R T AF ), B HA R
(R PRI A2 1100, PGAs KEGWIEE | IR 2R YY
2~4 h JEIREFFUGR R, K2 8~12 h PN H BRIA(E RN,
5 HAMZEGN P CIRZG WAL, PGAs 2825 n %
I A A R R B M. ANTR] PG As I I IR T 3525 A
W HREHILAERRIR R 25 & T, PGAs
T %) B ) A ARG AR R O RCR . EL AT, PGAs 76 18
% LT LE T OGHR 35 b 1 0 i R o8 s . Hor,
P RGH) R AR L B H P R 2 1 —Fh PGAs,
FHALF AL OEIR A2 (CALs. B AZIRBHIEZY ),
PG ZWAE A TR )L HOCIR A RIAFAH
BRI 2, TR 2y s SR ER TILEE
JGHR R P (R S FE R b R L
2 BAZARBHIGZY B AZMRBH Y 25 L 20 22 70 AEAR
SN T EOGIRMIG RIGYT, AT AR £ B, F0
B, ZARBH A 2 (WEMLIK /R . REFIEKE ) Rk
B, SZMRBH A 2 (A% RS ), %I 25 ) i@ ik B
U R S TR - R AR 1 B A2 A, B R 58 7 A
KA FRARHR T 70 IS 26387 75 G I Aoy 1 1 12
CENZ, SHAZGAHLL, HEERSCRHE . F
Fa, T H AR ALK, AR AR R ROR AN
KRG W SRR BB AR X D, B
FEEEHE TR . V)2 RUIR AR | THRAE . 2 Bk 25 5
R 5 AR TE R B 2 5 T o B H A B4 B
W, AR RTIE DA, Ly vk B vl 5 1 iR
SHRPGITAR Y, AT FECE BN R RN RAE, a3
% AR DA B SR WA R Y I I D) e R
AU SREENE B, SZIRFHME G M L, AEERRIE B 32
TRBE A 25 R IR IR RCR B4, Ah ARG 5 R 2 5 A
BLRZRE 200, DRI, B A% AR BELA 245 107 A5 T A 1 i
P PERH ZEVERgOoR L, DARSEME LT . DS



576 - T E 25 56 K44 (Chin J New Drugs Clin Rem ) , 2024 4E 8 [, 4543 %5 45 8 i1}

BELTS B0 7 i S R o O T /b SRy s R R i 7 4 B
AR KA, SR S 2 5 N A A IR G I R
THEEX, DIgib4 B,

3 o, ZEBENF o, ZUB SRR LG FE R L
JE € B AT 4k € (apraclonidine ), IS 24 ) = Bl o
Ul IR PR AR A= 5 70 R T 2453 R SFL R B8 1) s 7K Ah
VR AR IR 2, WS R B T4 =40 o, Z AR sh
R, MRS RIZ 2, RMUT I TEA A2,
] T O CHR O AR E 5 R IR R T 2
TFFERWT, PRSLJE 5 X 7 IR AT IR B VS 6 1 1R o
ZARPVERT ), E E R A BRI I 3 2 1
TS JE A X T G HR BB R Ak B A i 7
o, Z BB FI AT RS S DEAR AR . TR B
(AR W) E R RIVER] R T RE R A= 2 B AN RN,
UNEHE | OB A A SRR S 2 Tk
Py AT AR 28 R SRR 0 DR, BRI s i L A
Bt FAIL. gL, BAENGERIRARE 5 MR
A P B R 2 7 AR 57 U R, I AT AR A AR
WIECL T e, Wil IR B e e 3, TENEEfa:
VEy B 2550 | HRVERLARIN B 7 22 4 s

4 CAls CAls 7] 43R Jm 8] CALs (A ARfA e ) Fil4:
B CALs (5 HHIBREAE ), 2 2459 3 03 2o ik i
ARARL LU 1 iz 200 M P e R AR 25 - 1) A= Ik sl s
KA, MITFERIR R, CALs & —Fhakfieszhdy, O
IR 5 & HE At e 24 8 B ) A R ROV, —
AHEAE I, (H R IR R, RIFEHA, I
PRI 2 10 JRERH CALs ATVE N B 32 AR BHL i 24 B
TR ISR T B A2 AR BH I 24 £ A R AR T I AR
25, Wal 5 B2 RPH 25 B G, AR R A
MR AP 28,

5 THBRAEZ M Eh R B AEZ R Eh R, SRR
AIsCEM &2y, RV EFEEREFM. FEIAHH
S5 AT PACG, NG AESZ RSN 245 W] L3 b Wi 4 i
FLIGL G/ N L, (i FEURE B i ALk ) i RS St
TE, SRJE T s MR IR Fe o X5 T POAG, HA
R A2 A 20 2 T 38 2o W e RER WL /N s T, AR
il pr K AN TF I, B B K ANk AR . &
R M2 Al R Iz 2, 2 BTG
JR_IPACG W B3 FH 24, WalVE R FARH7. N2 4b
TS5 11 0 R T B, (RS SRR O K 0 AR R
2510 S R, RS T A A R
JCH AR T R AR R E R, SR, H AT R
A 115 RAIE 5T 25 5 S 5 T B 25 A okt 77 D IR AR 35 11 A e
ZARYUE

6 R T ERZIRYY I kA B H AR K
1 fE A, ST IR S JR B e A A ( 180) SRR IR TR AR =
BA IR EREE (INRBLEANE . REBLES
fE, WAL A EOCIR R 45 ) e, ArEsE
A AN TR AL ) 4 A IR 24 400 5534 P 42 T 2 o)
o 2T T 005 006G FH 24 24025 A Bl ) ek R 2%
B, HEA GRS 0 (Bt e A Oy
B, HARAET - (1) Al 25550 f A,
PO RE 4R 2 BB B A D2 SCCRT 3 5 19 24 [) [ o s 1] e
IS5 R 2 i 1 A I 5 (2) AT U SRR FH 28
U 245 0 v 1 B R A AR B FE IR R B, 1R
BH 2 RS2 5 (3) ATRRAR 2 W36 T %
A, WA L BT, KRR DT E R
F57 B AZARBHIEZG , QEND % R, 32 5 PR N )R
IR RSB, FLA RS MR HR FEACR (2 B0 sk
R B AZIRPAM 2 ), KRMEMARER, 5
At o B 245 56 FH T e 2 i v HL At 245 9 1) Jmy S ik 22
POV B I D7 IR A R EN IR R +PGAs (il
RATFIZE . POEATSIE . DLERTFIER ), i fRmEn
FrIHWEND DI SR BEND KR 5 WEMDIK /R +CALs (7K
Pe ), B AR e En % R 8 sAh, HofbgH ik
ALHE CAls+o, SZIRBEEIH, WA RS R & 2
HEMERREY A o0 FCHI PCAs gL T
BIFEOLIR IR, 2R 20 ZAER, HOLRAA
J7 25— ELLL 2R 2 ML Je R R IR K 24 2. 2017
4E, Rho M H155] ( Rho kinase inhibitors, RKIs) Fl
—SFALE (NO) HHAFTTT IR 25X P2 B AL P 7
JEHR 259 B Th Bl 25 [ S R 2 A R (FDA ) HEife
T, G R IR YT AL TR TR YT S R
RIGHIBEAHZ %
1 RKIs RKIs 225325, rTHT POAG
A IR EAE P BRI S 2. Har, ATt
HEF TR VAT 9 RKIs A FEFH/R (ripasudil ) 1
ZREFHBIR (netarsudil ) "', RKIs 32223 3 #1151 /)N 42
i Rho BAHEAY T Ui i, S0/ N GR 40 1 R
A SHUNEM A Schlemm FFHA G, B0/N R R 1542
(9 B AR, DT 72 2 35 A AR R SR T2, e PR
WFFEFRM], RKIs i HA G4 LR R 25 201 . 34
AR 1M 30 S 25 A . BEAh, RKTs 34 AT LA ak 1y
IR R TG 25 R A AL s

FlEFHIR ( XK K-115) F 2014 4F 9 H A H AR
FHTRYT POAG PR IR FRAE, W25 — R LT
Al RKIso T A TG RIS B, %HF POAG Al
ren MR R B, T bR R IR T 1) Jee VR B2 K 0.4%,



HE 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 8 J, 4543 % 45 811 577 -

ARSI R H 20, I ARG 1~2 h (IR R
A AT IR E R 0 ISR IAESE, & H 2 K
0.4% F G b /R FRZET, W OGIR B 1Y 24 h IR
JESF- 24 B 2.9 mmHg (1 mmHg=0.133 kPa ), JfH H
BRI 20, e IR AN R e 8 R —
IEPERIZERRTEIN . B2 AE . TRUMEEEIRR A, Horp g
Felil EE RKIs B mMAE KA 5 50, B
1) ) £ /R T S 25 4 W BOE B, 40 3 058
181 55 S R R vay R S8 7 ol TR T b R IR 7 1Y 2 4F
BRI, Z99AS RN & A2 0k 8.0% , e # LI
AN KRN S BERIR AR FE i ( KB 4.0% ). i itk
im g (RAER1.4%) VBt kg R (LAER
0.8% ) "7, WL, FEFHLRAE S — R T B
T/INGE I g e IR R 25 1) A R 1) 2 A R R

ZETHIUR ( XFR AR-13324) 2455 —AMILHER T34
7GR Rho VG / 2 BB I R B & il )
H Aerie Pharmaceuticals filf &% 3T 2017 4E i £ H
P AP R AR R RK s A s /g W g 4
(R 5 7KL, i R A ) 2 B AR R s A ok
WA DU LK, AT 4 RS R R PR
— I MG R 2 B, 45 7 3L IR R (H >25 mmHg
T OCIR B F B H 11K 0.02% 287 /R 1Y IR R A0CR
AL FAH 1K 0.5% VEM IR, HAEFHZ 67 HRIE
I7 IR E AR B AN ROV, S WA IR AN
R Negi e, KAEFN 47.9% (168/351 ), J7H
TR N 0 BeAh, fE TG IR P, A H
1 RHY 0.02% Z4F 11 /R 10.005% $Hi 30 R 51 2 & 5 i 7
SRR 7 SO LT A T M R sl I T8 2R R TR
57, PR ET bR AT 5 A A [ R AR AL A1 7 245 1 B
HI, DISGSRFEAR RRCR ), i E T RHIE T 2019 4F
3 S E FDA HEHEH] T SGHRAN & IR A 9IRYT o
2 NOUABHECIR Y NO kb E LR 259 &
— PR RLBT T IR 25 R — > NO B il A 5
i BT AN SR S e B R 2
FEMRTR LA 2 0, P AR IR A o3 A B NO 43 R RE {4
U CIR 254, Wi AT B P ) PR R A VR . AR5
R, NO ZE—Fr N IEPESRLE 5501, IR R
FEAEFPURIA < A2 WL P40 A AL HERA st
AN Schlemm 45, I/NGE R iR AR 1) B K AN 5 00
il BEARAAR A0 A B0 ATP B, B RBIR A 40 53
K B AR A M5 3 R RS, T S 25080 ek 1
P, BEARIRIE S, AN, IGERRTHFSE M, B2y
Yrar Ay IR, AR R LSk i AR I 5
A 3 e O X e 2 A B A R T O o L A

PEM Rz 2 BT, EANTME F TR NO
{;ﬁﬁkijﬁﬁj‘lﬁﬁﬁ_ﬁﬁ% ﬁ?ﬁiﬁﬁﬁﬁ 'J%?E%??%T ( latanoprostene
bunod ) FlJE EHLIE ( nipradilol ),

PRI R AETE (44 Vyzulta) J2 Nicox SA
INFIRER B —FH FI697 POAG 85 IR EAE Y —Ff NO
B PGAs, 7750 T 2017 4E45459 5 [ FDA Sibifi 2,
PR E AT E N 0.024%, TR Al A
WEARLIH AT R TR AR T el (NO HEAER 5 ).
2N B AU 2L« 8 e A IR LB AR AR 1Y B oK
it CARPHERTS R R T ) 5 HEI/N G -Schlemm
A YR AR 00 P K R IR 3 0 R B A (il NO
G L IR R, POHATS R A R
BORITHE ] 0.024%, (F R  RRIGE 1k, X
O HIR T e IR B3 A PR B3 R 7 380 25 Fh 3R i 471
RO IR IR BLGRYY , L E AT LR S S A A
RHRIE 1.23 mmHg '™ 7E258 2 bk, kR
fd1 11 0.024% I FI 5 R A AR IT 1 AR5 it 52 Pk
KA, HRRHA RSN A R A % 5 HoAth PGAs A
MR W B N eSS e, R, AR,
DR AS T 390 T e, 28035 10 Jn ] st e EE FE 2R 2 CHR
i) EEIEMBERA K " PRI R AN
— PO B OCAR 25, B R NG R AR A
25 FR IR 428 P 7K AN A XU PR R ML, - LI IR
T 56 UE B LA 1 e IR S 200 R B ) 2 4
iR FEAT e B — R B IR YT POAG i IR HE 1
—£259),

Je % 2 1988 AR AE HAS 1T i —Fh NO {4 B
ZARBH 25 %25 R B AR R B A2 AR BH AR 24
PERRVE o, SRR 25 L) B NO By A I = 07 i 4 e
] 3 A 1 004 A IR DL 5 K AL L 08D s K R
IR TR Y Bah, IR RTPRSE SR, Bk A A
TRE R A e R, R IOBIA NO 47 r]
WS N- F L -D- KA E B (NMDA ) B2 & R % 14
NS 10 5 Y (A il 2k 1 W 12 165 R 5K 7 26 1 [R) R4
(PTEN) 1Y S- WE.AiHHefk, M #I ] NMDA B %% 2 1R
ZARA SRR E R AT A T, ek PTEN 4 &
AP IR0 e 28 Rl 2 A L SIS B, 0.25%
Je & B H L IR E 250 S R A R R R ASCR e 2 LT
0.5% WENIK IR B H 2 R4 2. ImIRIFSE R, 0.25%
JeXE s H 2 Yk, HELE 8 M ZY, iR
AYHR JEF- 24 BRI 20 4 mmHg, FF HASEE ) B 2 1 1)
%ﬂﬂ:.‘% 141.45JO
MBEXRAYMERGF KEBHUECIRAYE LI
IRV I 2R h 2, T HIR R 28 1) 24 9 e IR 45 B R i



578 - T E 25 56 K44 (Chin J New Drugs Clin Rem ) , 2024 4E 8 [, 4543 %5 45 8 i1}

W (BB, AR BE R, R MR 2
HEZ5 Yk i 2B sk, WTRE S EUR B gh, &=
SRR AR XU 0 BT R 25 ZE e 37
—FHT S 2 ik R G, X LR AT A R 25
TEMRER AR %, AR 25 T ), a4 2450
AR ZG Y, T4 s o T 25 O, AR
FHOGIREE IR R P sh e B IER R . BT, $t
HOGIRZG Y SR R 1 25 Wi 1k R AGIR N 25 245 &
gt (GnERAT A G ) FMIRAMAZ RS (%
TS BERIAYY . THS2E . RUBIRBE MRS ) 17,
AR, YU OGCHR 25 SR R ik & At 1k
TRER, DR R, SRR ZH i IR 25 W) 98 k¢
IR TERE K B BE, A D E0™ ARt Eir

1 IRAT A A IR AR AP a2 ) T A
25k IR Y, RS B AR RS 25 ) R
. SAEGERIRBRA L, IR AT G2 A AT L) fIK
(R 255 e J3E RV D A I FH S SR R AR, DL i)
ZIRNHEAY ( bimatoprost intracameral implant, T o
% Durysta'™ ) J& Allergan 23 & #ff & 09— FlFH T30 97
POAG 5815 MR FAE 1) — B A= 9 T R A 1) IR i 1 P9 4824
TAY . Z25T 2020 4E 9 S5E [ FDA #ibifE Brr, 2
AR FDA HEHERY AT AR MR i IR A A . DL SERTSY
RIE A A Y RZLR AR CNERHI R, R T 80
PG R GE, RSN 29HrE . 5 s ik B HR
N, FERTE LA S 10 pg B9 U1 SER151 2K, BIAT L]
FREE 4~6 D BRI T AR 0 %2500 T A0 11 )
& PRI, POAG B3 A — FUIR PR A [A]57) 4
1 DL SERTHN R IR AR A, XTIHRAS B H 1 kRl
J10.03% M DL SERTH R, BEDIES 16 4 R R, HH
A6, 10, 15 1 20 pg U1 A5 2 IR AFEA A HR
HR 3 A L LRS- H R 7.2, 7.4, 8.1 F1 9.5 mmHg,
105 573 — FUB IS (9 B - 3 41K 8.4 mmHg ' e 4h,
DIEFTI R IR NAEADRIT 6 1 H BAA RIFI& 2Pk
it 521, REZBUEH MG B RN B,
ZEBETEIN . MRS, HI¥h—ad L M
JRIE: (ARTEMIS ) #E— LAk 1 DI SERTS R IR A AE
AWy e Az, 78 12 BTN, %2
N 8 1 ML Y8 A A AV AR 7 T P 7 25 R R 5
DISEHTHZR MR AR AP 321035 HR AR B R AL T
30%, Hiiid 80% By 7L D SERTSI 2 AR LA
WRaIT 3 WE, &0 1 AERNARTE EHAA TR IR
&, XFREERET 2R

2 SEREBEMAY) ST PR A T S
T I A TG B P A [ A ). BRANDT 45

W& T —Fh DL SERT8 R ARG S B3R, e RN
il B A I 2548 L BAE 2 T T e 5 I P LA A 22 DL SE i 31
FIRI, AW TGRS ZE R R, 64
ABBEDT AN, 128 13 mg W SERTHI R IR Z5 IS
PR T R SL AR E 2 W, 0 A A IR P 1 IR
3.2~6.4 mmHg, H#it 97% M ESHZAA YT Z B
4o F3Ah—I00 T b G RIS % b T A USSR AN
WEND I8 IR 21 B (0 45 25 R R A ) AN L P AT ] — o 254
B A 25 At 10 R BRI TR AR, S5 R BoR, AL
PZGIRYT, AL IS TR A Y EA W B R HR R Ak
R

3 JHMJEBBIA RS H AL JER L R G — R AH
INE TN A A A R, RT LA ZETH NG, D
SR TH AR, TR B R HR ER . 5
SRR LG, TH A ik R H A RS 24
I7 R D 25 0 30) B AV AE DL B B ET 51 2 IH A
ZE i 7% R 8¢ (latanoprost punctal plug delivery system,
L-PPDS ) J&—Ffs i 7 JEHR 245 ) P 3H i 51 K 2% AH
SR P BB RIR RN I RO R
B, PSS A HIER (70.5 pg) BIRIIHRTEIZEIH &
FEFEANH/NE, | AR, IR BRI Tk 5.7
mmHg "7 G RBE R B4R R, I E
L-PPDS 1) 6 JEBE I 32 R 47, i WA B R
G SEYE BRPE 8 WL TR HATH 5 ZE 0 ), 45
Fel A,

4 fAREEEALES  R7E 1960 4F, WICHTERLE %5 '™ gt
fe iy, M AEE (PERUBIRED) BT EEH TR
FTIFIEAL, W n] B TFIRFRA 2, B 2t o5k P25
Fr1 RS i B 24 ) 356 % R 5 MK 24 ) 9 38T AR I ok
RIS, 25T LI s BE K G 2 i 5 R 5 )
W 5 v 3 B s B I PG R, NI 259
FREE RO A K 25 15 R s ], 533 g R i LA o
FAE R RIEE 0, R CHRIAY T 0 A o B 25
Wik ik RGN A AR R | B R E Rk
ity fuh K B . BROE MR BRHEORB0A A, iRk
B I )12, UN R R L R 3R R 78 g g )
WS T /K B 1 5 L AR R 2 £ TG A S i R 5
WEND Y% IR AL 25 ) 1% RGN 2 RE I Mk B, 4

LW, BAH 20% HYCENSIK/REA T B, DL aksE
W 8% 7 118 Tk T 7K 8 S 1 45 1) ) RS2 M % 24 i3 1% R 456
(R ) S0 3 I, A RS M S BAH L HIR T R M AN 5
TR 173 254, RUIZRGHA B RENZ
Wy e R L

5 BB ERBERCL TR TS YRR AL,



HE 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 8 J, 4543 % 45 811 - 579 -

2 TE T AR B SR AR, (H— B 5 T % fi
ol fih A By AL 2E 5 S (BN pH . R B0 1o
BERAEAL ), o i AR B R S BRI, AT S
K2 e e, $m2mnEmAHE, Y
R o %R R, 2
WA, il T 20fR R, nT AR KRR /b 245 W R
H1, BRI, KOS TREIKAE L |
AT EL T LR FH T SR 3B B 7 6 IR 14 28 Bt e il 350 4
BR 75N A Timoptic-XE“( ZEZE VA B AR IIBEND 38 /K ).
T KRB Pilopine HS® (7E-R IR INTE R ZEH
B ) A

INGE WA T R T OGHR B RIAYY T A
B, TR IR R 259 07 s S vk e g
FNESL, S AT RS EHR 2 0 25 iayr kit . 1
H, PGAs BLA RUAF I R AR TR AICR | K00 A0 B AR R 35
PR N2 B PR RN, JERIT POAG [ 1%
254t B URBHL M 25 T W o — 25, B
T VW ARG EE Az ) LIRS (4
JIEAL R ) ry R E . A2 o, 32 14354 3h A
CAIs FAE N BRI P AR AR BINGY T, AN ssAE
ZARB TN B R ZEFMATVE R PACG . A A7 £ b FE
SRR T B, AR TR IR . Ak,
PIZEH R P GHR 259 RKIs 1 NO HHABT 7 EIR 245
YishiteE AT, BRI, EHITEOA T4
B SRR AR R 258, I HLR A2 MG, BRI,
AR EIR P IE RTAR YT ER 2 RE . QIR R
Wik RS (MR N % REE ) MR, AP
JEHR 25 7E IR K S i Bl , M4 & 1T 2541 2k
PIRIHEE , B TR R RN, 480 1 8 i 2R
M, H IS 24 1 i 2R SRR T B 4R e KRS R
B HoA R 2 b I PRI A 24 IR 25 % 18
BH AR IRE T 2 B URR M, DL
R IR IR R . A E AR S &R, e
RYZR T ERRIR IR, DA R PR Ml s /b 25 W B R
F, Bl B I A TR T

[ &30k ]

[1] JONASJB, AUNG T, BOURNE RR, et al. Glaucomal J ] . Lancet,
2017,390 (10108 ) : 2183-2193.

[2] THAM YC, LI X, WONG TY, et al. Global prevalence of glaucoma
and projections of glaucoma burden through 2040: a systematic
review and meta-analysis [ J ] . Ophthalmology, 2014, 121 (11) :
2081-2090.

(3] ETHL,F BokEes, 5 P ESOUIRENG T/EREL)].
HRABLEAR , 2021, 36 (6) : 400-404. WANG NL, XIN C, ZHANG

(4]

[5]

l6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

JX, et al. Outlook on the prevention and treatment of glaucoma in
China [ J | . Eye Sci, 2021,36 (6) : 400-404.

s JSERE . IR (M9 M. deat: ARTUAE AR
11, 2018: 148. YANG PZ, FAN XQ. Ophthalmology [ M | .9th ed.
Beijing: People’s Medical Publishing House, 2018:148.
SCHUSTER AK, ERB C, HOFFMANN EM, et al. The diagnosis
and treatment of glaucoma[] 1. Dtsch Arztebl Int, 2020, 117( 13 ):
225-234.

NAKAZAWA T, FUKUCHI T. What is glaucomatous optic neuropathy?
[ J] . JpnJ Ophthalmol, 2020, 64 (3 ) : 243-249.

JAYANETTI V, SANDHU S, LUSTHAUS JA. The latest drugs in
development that reduce intraocular pressure in ocular hypertension
and glaucoma [ J | . J Exp Pharmacol, 2020, 12: 539-548.
LUSTHAUS J, GOLDBERG I. Current management of glaucoma
[J].Med] Aust, 2019,210 (4 ) : 180-187.

European Glaucoma Society. Terminology and guidelines for
glaucoma, 4th edition : chapter 3: treatment principles and options
supported by the EGS foundation: part 1: foreword; introduction;
glossary; chapter 3 treatment principles and options [ J ] . Br J
Ophthalmol, 2017, 101 (6) : 130-195.

STEIN JD, KHAWAJA AP, WEIZER JS. Glaucoma in adults-
screening, diagnosis, and management: a review [ J ] . JAMA,
2021,325 (2) : 164-174.

SHALABY WS, SHANKAR V, RAZEGHINEJAD R, et al. Current
and new pharmacotherapeutic approaches for glaucoma [ J] .
Expert Opin Pharmacother, 2020, 21 (16) : 2027-2040.

Anon. European Glaucoma Society terminology and guidelines for
Glaucoma, 5th edition[ J | . Brit ] Ophthalmol, 2021, 105 ( Suppl 1 ):
1-169.

IMPAGNATIELLO F, BASTIA E, ALMIRANTE N, et al.
Prostaglandin analogues and nitric oxide contribution in the
treatment of ocular hypertension and glaucoma [ J | . Br ]
Pharmacol, 2019, 176 (8) : 1079-1089.

YE M, CHEN ZQ, LI M, et al. Effect of topical application of
adrenaline on Schlemm canal, trabecular meshwork and intraocular
pressure [J] . Medicine, 2019, 98 (22) : el5558.

XIANG Y, CHEN LG, ZHAO Y, et al. Measuring changes
in Schlemm’s canal and trabecular meshwork in different
accommodation states in myopia children: an observational study
[J].Eye, 2020,34 (2) :374-382.

KRB BRI 5k 5 BSIRERIRINGY T LI IR
ARz VERIEERE [J] . IRIRZSHIIAYTA%GE . 2019, 17
(6) :56-60. SONG ZH, CHEN YP, ZHANG C. Advances in the
efficacy and safety of prostaglandin analogues in pediatric glaucoma
[J].ClinMedJ,2019,17 (6) : 56-60.

GRIESHABER MC, FLAMMER J. Is the medication used to
achieve the target intraocular pressure in glaucoma therapy of
relevance? An exemplary analysis on the basis of two beta-blockers

(11. Prog Retin Eye Res, 2010, 29 (1) :79-93.



-580 - T E 25 56 K44 (Chin J New Drugs Clin Rem ) , 2024 4E 8 [, 4543 %5 45 8 i1}
[18] E'J{E[Z"_‘l’/\ﬁﬁﬁ"u'ﬁ HOCIRA=A I B i P 23 IR A 2 55 (8) :569-571. Glaucoma Group of the Ophthalmology Branch

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

STPOCIRAAA PR OLIREE R - 2020 48 [J] . ARIR
% JRiki . 2020,56 (8) : 573-586. Glaucoma Group of Ophthalmology
Branch of Chinese Medical Association, Glaucoma Group of
Ophthalmologists Branch of Chinese Medical Doctors’ Association.
Chinese glaucoma guide : 2020 [ J ] . Chin J Ophthalmol, 2020,
56(8) :573-586.
KANG JM, TANNA AP. Glaucoma [ J | . Med Clin North Am,
2021, 105 (3) :493-510.
RAZALI N, SHAFIQ HASSAN MD, ABU BAKAR AS, et al.
Medical management of open-angle glaucoma: focus on mechanisms
of action and adverse drug reactions [ J ] . J Clin Health Sci, 2021,
6 (1) :4-17.
OH D J, CHEN JL, VAJARANANT TS, et al. Brimonidine tartrate
for the treatment of glaucoma [ J |
2019,20 (1) :115-122.
LAZCANO-GOMEZ G, ALVAREZ-ASCENCIO D, HARO-

. Expert Opin Pharmacother,

ZUNO C, et al. Glaucoma medication preferences among glaucoma
specialists in Mexico [ J ] . J Curr Glaucoma Pract, 2017, 11 (3) :
97-100.

W FE M B OCIRMT ORI [T . I
TR AR BL 2% 7, 2016, 24 (5) : 469-472. XU D, QIN M. Recent
progress in neovascular glaucoma researches [ J ] . J Clin
Ophthalmol, 2016, 24 (5) : 469-472.

W, SR, YL W . RO NI RIS 25
VRITTETT AT G IR e N [ ] i sl Rl
BE*Ahi , 2015, 35 (12) : 1858-1861. TAN HB, ZHU LN, SHEN J.
Application of selective laser trabeculoplasty combined with
medication to the treatment of open-angle glaucoma [ J | . Shanghai
Jiao Tong Univ Med Sci, 2015, 35 (12) : 1858-1861.

NIZARI S, GUO L, DAVIS BM, et al. Non-amyloidogenic effects
of a, adrenergic agonists: implications for brimonidine-mediated
neuroprotection [J] . Cell Death Dis, 2016,7 (12 ) : e2514.
GUYMER C, WOOD J P, CHIDLOW G, et al. Neuroprotection in
glaucoma: recent advances and clinical translation [ J ] . Clin Exp
Ophthalmol, 2019,47 (1) : 88-105.

SENA DF, LINDSLEY K. Neuroprotection for treatment of
glaucoma in adults| J . Cochrane Database Syst Rev, 2017, 1(1):
CD006539.

SHAARAWY TM, SHERWOOD MB, HITCHINGS RA, et
al. Glaucoma e-hook [ M/OL |
2015: 559 [ 2024-03-01 ]
book/9780702051937/glaucomaitbook-info.

TAN PP, YUAN HH, ZHU X, et al. Activation of muscarinic

. Amsterdam : Elsevier Ltd,

. https://www.sciencedirect.com/

receptors protects against retinal neurons damage and optic nerve

degeneration in vitro and in vivo models [ J ] . CNS Neurosci Ther,

2014,20 (3) :227-236.

Ef:szAa&ﬂw
U i £ 2

SO 2EAL . YT OGRS E )y
: 2019 4F [ ] . Hp AR B A% | 2019,

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

of the Chinese Medical Association. Expert consensus on the use of
anti-glaucoma drug compound preparations in China : 2019 [ J ] .
Chin J Ophthalmol, 2019, 55 (8 ) : 569-571.

MACHEN L, RAZEGHINEJAD R, MYERS JS. Fixed-combination
topical anti-hypertensive ophthalmic agents [ J ]
Pharmacother, 2020, 21 (10) : 1269-1282.

TANNA AP, JOHNSON M. Rho kinase inhibitors as a novel treatment

. Expert Opin

for glaucoma and ocular hypertension [ J ] . Ophthalmology, 2018,
125 (11) : 1741-1756.

SCHEHLEIN EM, ROBIN AL. Rho-associated kinase inhibitors:
evolving strategies in glaucoma treatment [ J | . Drugs, 2019, 79
(10) :1031-1036.

TANIHARA H, INOUE T, YAMAMOTO T, et al. Phase 1 clinical
trials of a selective Rho kinase inhibitor, K-115 [ J ] . JAMA
Ophthalmol, 2013, 131 (10) : 1288-1295.

TANIHARA H, INOUE T, YAMAMOTO T, et al. Phase 2
randomized clinical study of a Rho kinase inhibitor, K-115, in
primary open-angle glaucoma and ocular hypertension [ J ] . Am J
Ophthalmol, 2013, 156 (4) : 731-736.

TANIHARA H, INOUE T, YAMAMOTO T, et al. One-year clinical
evaluation of 0.4% ripasudil ( K-115) in patients with open-angle
glaucoma and ocular hypertension [ J | . Acta Ophthalmol, 2016,
94 (1) :e26-e34.

TANIHARA H, KAKUDA T, SANO T, et al. Safety and efficacy of
ripasudil in Japanese patients with glaucoma or ocular hypertension:
12-month interim analysis of ROCK-J, a post-marketing surveillance
study [ J ] . BMC Ophthalmol, 2020, 20 (1) : 275.

BATRA M, GUPTA S, NAIR A B, et al. Netarsudil: a new ophthalmic
drug in the treatment of chronic primary open angle glaucoma and
ocular hypertension [ J ] . Eur J Ophthalmol, 2021, 31 (5) :
2237-2244.

KHOURI AS, SERLE JB, BACHARACH J, et al. Once-daily
netarsudil versus twice-daily timolol in patients with elevated
intraocular pressure: the randomized phase 3 ROCKET-4 study[ J J.
Am J Ophthalmol, 2019, 204: 97-104.

ASRANI S, BACHARACH J, HOLLAND E. et al. Fixed-dose
combination of netarsudil and latanoprost in ocular hypertension
and open-angle glaucoma: pooled efficacy/safety analysis of phase3
MERCURY-1 and-2 [ J] . Adv Ther, 2020,37 (4) : 1620-1631.
MAO YJ, WU JB, YANG ZQ, et al. Nitric oxide donating anti-
glaucoma drugs: advances and prospects [ J ] . Chin J Nat Med,
2020, 18 (4) :275-283.

HOY SM. Latanoprostene bunod ophthalmic solution 0.024%: a
review in open-angle glaucoma and ocular hypertension [ J ] .
Drugs, 2018, 78 (7) : 773 -780.

ALIANCY J, STAMER WD, WIROSTKO B. A review of nitric
oxide for the treatment of glaucomatous disease [ J ] . Ophthalmol

Ther, 2017,6 (2) :221-232.



HE 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 8 J, 4543 % 45 811

+ 581 -

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

MEHRAN NA, SINHA S, RAZEGHINEJAD R. New glaucoma
medications: latanoprostene bunod, netarsudil, and fixed
combination netarsudil-latanoprost [ J | . Eye, 2020,34 (1) : 72—
88.

KANNO M, ARAIE M, KOIBUCHI H, et al. Effects of topical
nipradilol, a beta blocking agent with alpha blocking and
nitroglycerin-like activities, on intraocular pressure and aqueous
dynamics in humans [ J ] . Br J Ophthalmol, 2000, 84 (3) :293 -
299.

KIM JH, CAPRIOLI J. Intraocular pressure fluctuation: is it
important? [ J ] . J Ophthalmic Vis Res, 2018, 13 (2) : 170-174.
KESAV NP, YOUNG CEC, ERTEL MK, et al. Sustained-release
drug delivery systems for the treatment of glaucoma [ J ] . Int J
Ophthalmol, 2021, 14 (1) : 148-159.

SHIRLEY M. Bimatoprost implant: first approval [ J ] . Drugs
Aging, 2020,37 (6) : 457-462.

LEWIS RA, CHRISTIE WC, DAY DG, et al. Bimatoprost
sustained-release implants for glaucoma therapy: 6-month results
from a phase /11 clinical trial [ J ] . Am J Ophthalmol, 2017, 175:
137-147.

Allergan. Allergan announces positive 3-month topline results from
second phase 3 study of bimatoprost sr ( sustained-release ) implant
for lowering intraocular pressure ( [OP ) in patients with open-angle
glaucoma or ocular hypertension [ EB/OL ] . (2019-01-07)
[2024-03-01] . https://www.prnewswire.com/news-releases/
allergan-announces-positive-3-month-topline-results-from-second-
phase-3-study-of-bimatoprost-sr-sustained-release-implant-for-
lowering-intraocular-pressure-iop-in-patients-with-open-angle-
glaucoma-or-ocular-hypertension-300773602.html.

BRANDT JD, SALL K, DUBINER H, et al. Six-month intraocular
pressure reduction with a topical bimatoprost ocular insert: results
of a phase Il randomized controlled study [ J ] . Ophthalmology,
2016, 123 (8) : 1685-1694.

NIH. A study to evaluate efficacy and safety of a fixed combination
ocular insert in participants with open-angle glaucoma or ocular
hypertension [EB/OL | . [ 2024-03-01] . https:/clinicaltrials.
gov/ci2/show/results/NCT027426497 view=results.

KOMPELLA UB, HARTMAN RR, PATIL MA. Extraocular,

periocular, and intraocular routes for sustained drug delivery for

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

glaucoma [ J | . Prog Retin Eye Res, 2021, 82 : 100901.
UTKHEDE D, WILLIAM R. Improving retention rates for sustained
therapeutic delivery through punctal plugs [ J | . Investig Ophthalmol
Vis Sei, 2018, 59 : 5675.

WICHTERLE O, LiM D. Hydrophilic gels for biological use [ J ] .
Nature, 1960, 185: 117-118.

MEHTA P, AL-KINANI AA, QUTACHI O, et al. Assessing the ex
vivo permeation behaviour of functionalised contact lens coatings
engineered using an electrohydrodynamic technique [ J ] . J Phys
Mater, 2018,2 (1) :014002.

MOSUELA R, THAPA A, ALANY RG, et al. Contact lenses:
clinical evaluation, associated challenges and perspectives [J].
Pharm Pharmacol Tnt J, 2017, 5 (3) : 00119.

SINGH RB, ICHHPUJANI P, THAKUR S, et al. Promising
therapeutic drug delivery systems for glaucoma: a comprehensive
review [ J | . Ther Adv Ophthalmol, 2020, 12: 2515841420905740.
LI C, CHAUHAN A. Ocular transport model for ophthalmic delivery
of timolol through p-HEMA contact lenses [ J | . J Drug Deliv Sci
Tec, 2007, 17 (1): 69-79.

PENG CC, BEN-SHLOMO A, MACKAY EO, et al. Drug delivery
by contact lens in spontaneously glaucomatous dogs [ J ] . Curr Eye
Res, 2012,37 (3) :204-211.

KRAULAND AH, LEITNER VM, BERNKOP-SCHNURCH A.
Improvement in the in situ gelling properties of deacetylated gellan
gum by the immobilization of thiol groups [ J | . J Pharm Sci, 2003,
92 (6) :1234-1241.

eI, PR BE . KBERTE S LR G Bk 25 rh i BiF 5 ik
JELa]. b E SRR 25 27 , 2022, 39 (16) : 2165-2172.
YAO XC, CHEN F. Research progress on hydrogel-based sustained
and controlled drug delivery for glaucoma [ J ] . Chin J Mod Appl
Pharm, 2022, 39 (16) :2165-2172.

UUSITALO H, KAHONEN M, ROPO A, et al. Improved systemic
safety and risk-benefit ratio of topical 0.1% timolol hydrogel
compared with 0.5% timolol aqueous solution in the treatment of
glaucoma [ J | . Graefes Arch Clin Exp Ophthalmol, 2006, 244
(11) : 1491 -1496.

AL-KINANI AA, ZIDAN G, ELSAID N, et al. Ophthalmic gels:
past, present and future [ J ] . Adv Drug Deliv Rev, 2018, 126 :
113-126.





