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Research advances in cancer therapy of cisplatin liposome

ZHAO Weixuan', LU Xue', ZHAO Ruilin’, ZHANG Yanmei', YANG Ye', CAO Deying’ (1. Institute of New
Materials and Advanced Manufacturing, Beijing Academy of Science and Technology, Beijing 100089, China;
2. Hebei Fengtong Biotech Co. Ltd., Shijiazhuang 050035, China; 3. College of Pharmacy, Hebei Medical
University, Shijiazhuang 050017, China)

ABSTRACT Chemotherapy based on cisplatin or its combination therapy is a common cancer treatment method. However, the
non-specific side effects of cisplatin, poor pharmacokinetic properties of small molecule drugs, and susceptibility to drug resistance
greatly limit the clinical application of cisplatin as first-line anti-tumor drug. With the development of nanocarrier technology,
liposomes have become an ideal carrier for delivering cisplatin drugs due to their excellent properties of targeting, reducing
toxicity, and enhancing efficacy. This paper reviews the status of cisplatin liposome both domestically and internationally which
have entered clinical trials, including L-NDDP, SPI-077", Lipoplatin”, LiPlaCis, SLIT and ILC, etc. Currently, only Lipoplatin® and
ILC are showing good potential in cancer therapy. Although cisplatin liposome has made some progress in reducing systemic
toxicity and improving treatment efficiency in clinical research, there is still potential for further improvement in tumor targeting
and reducing side effects. In the future, more low-toxicity and efficient cisplatin liposomes can be developed through formulation
technologies such as co-delivery liposome, stimuli-responsive liposome and targeting liposome.

KEYWORDS cisplatin; liposome; tumor; co-delivery liposome; stimuli-responsive liposome; targeting liposome

TEAE S B N A A R BN R — B4R AT I PRIAY T IREAE A 25 22—, O T il /N

SRR T NIET . A IRTAGERR, £ E 2040 4, 42
BRAEEIE R ANBOR I K %5 2 800 7M. JAE I TRYT ) ik
EREMAE TR JAHATT A2 a7 . N T
U ZSIEAL 2 25T ik i A A, A A
JrRE A R B 2 MU 25 YA B RE T, O T

AEETR EZK A AR EIL 4T H (No.52305298) ; At 5117 H 4%
Bl I Gy CEARFE ST H (No.7244476) ; AU AT RF - H AR B ST e M B
BT H (No.23CB107)

* F—1EF BYFLAFSE A A BEST 5 A 25 TR . E-mail:
zhaoweixuan@bjast.ac.cn

#BIE1EE 2002 WA S0 Wit BF9E 5 1A« 25408 R S
iR, E-mail:caody3@163.com

- 356 - China Pharmacy 2025 Vol. 36 No. 3

AN IR | 52 AU O SR RS DEAREAE. BARITERSR
29 BAT RS YURCR  (E SR ZU A R A FG I PRV
32 KR 5 e A, BRAT AR 2500 500 B 25 AR 3l a2 A
IR 22 M o (9 A 7 A T 24 41 55 ) A 7 24 1
KB L, A AR T ROR AR RS 25 M
GBI

UTAFR IR AR 25 1 B 7 A B TAR 2 1) 2 /9
I, JEA Z2 AR i iR A 25 1 225G 1] FDA St |
o MR BRAE /N T 25 R B, R RA LU L
e (1) AT LA BUGE /N 1 25 i~ s 0 2 AR
Pl 5l , B B2 Jy 2 o5 (2) n] LAd i e
MR CEBRAVE ] ot 355 2 M7 K325y, ek

THREZ G 2025457 36 B 3



25 i BRARAE BT CAns i B 25 ) 5 (3) Al LAIE 2o vy i a5
F1¥i B3 (enhanced permeability and retention, EPR) %4 [
i BRI R AE M A 2 i 25 R G A AR
it 2504 5 (4) W] A3 o SR A 25 M R4k 41 i it 45
J7 AR 25 2 R R A B 24 B B O R
45 A MR AR R AR (A O 3 2 S 259 , mT el 8 i
B 23R 30 1 2R I IR g sl ) 5 % 2 i JRg 2
20, TR 25 A B S o g 24 P 5 12 s b i ggd
g, B RAF ) I FH AT 5%, (5 H T JC A 28 A o A
25 (LR SR ISR BiR”) Bt ASCEgs et
A PRATEFE Y B A0 LT Rl S5 A A S i Y6 7 U ) A 5%
R IR T AR A & S 7 ), LA R A s o A
HIBE R SIS
1 IRSHRZ5E It
1.1 AR ERMEREIREAEZG MR 1E AL

EA A A 2= S5 R AN 1 R o %25 M 4 B AN
AW, LA R, DU JE 58 2 A SR T F 2 44
o A ST Re ke AL 7] o AR T oK, 2 i
B S 2 8 S S S Ve o 2R A S U 1B S S
AR EY,

Cl,  NH;

", Pf‘“‘
c”” NH,

E1 IEsAmLE L

M4 25 AR 1 AV T ML AR Shy s 1 ik 98 40 st 1%
Y5 DNA 51405 A& GBI T . IS5t A ik ,
I Y8 Hp s VA 1) S S - T A o3 T 44 L RS oF
M5 MK E AL G, 126 AP ; 2E ARSI
B GUR T2 K o B, i — 25l K e s LA
I — I B M T, B 45 B DNABE N Y
MDA B , 516 DNA BE & AF 55 N s 5 ] 321, S50 DNA
XUBES T, DT H i DNA A il R 5kt s2 i B Y %
3K, 3 R DI BEL | B s & AR T AR
1.2 JIR$HZE YR PR R R

AR 2K 245 40 2 22 FhgaRE 1R 7 1 S 24 A0 T 58 sk
FHALYY I R — R HETE 259, X SRR IR Y7 SR A
BAPU@EET e AR, 6 RN 25 24
YK Z i G0, 2 Dk 5 I, I > o 1 22 30
AHAY, B8 1A LR R 0 A P B I 25~49 min, 55 2 -0
TG 55~173 h*,

AN RO A2 MUY 25 0 DA oz P 1 = 2 B il P 3%
Z—o ZERIKIESHA G IS S A E
SRR SR T DR 5701 NN 1 = D NN 7/ I N A = i
FMGLHLL, DT 51 A& 5 A B Ak T A T A A 22
BEPE, HRZRINFIEACHEY, o T2 DR
o5 DNA 255 L & B /N ekuEad , R4 B /NE 4 i
HeHR RSN ST i 259 K B R B, TR NER
CIPLR LTI 23754 =3 Ml (1) NI Sy NE S T IE U

TEZEG; 2025475 36 4 31

G 7KARSR T B SIS 24 40 Pl 5 RS %) P, Ll oK i
T 5505 7 2 W TR SR A B W 8 ] st P ) PR
(WRZER) IR PRI B HE S ARBCRATIAS R BRAR™ Y T
VIR IR 25 Wit DRI A ) — A~ E 2R R =
F TR I ISR 25 ) 2 2 302 SN E A 20
1 2 A4 e 35T R, A e T 200 Ko DS 46T %) 5 s 2> ; [
Aof i 25 T B0 FE 2 s A 1 Y el B 3k 0 e 240 %o
FRMHERE N e A YT R R R A A Y DNA &
SEHLHIR , B T 5 e 2 e e (AR 2
SiE B B 2 AR AT 25 ME S SR T s R 24 1 Nt
IR w5 A2 W, S A2 I S-SR S E
POl AE A 2 DAF Y BRI AR HA B i
25PE O ATR YT SR R e Y SR AR AR (B 2k
259077 A B B R RN 24 MR AT AR FE S T AR I IR
AR
2 IsHRE MM S B SRR R R
2.1 IRgARE BRI B Sk

T o R T4 A 3 3% A 28 25 T LA = AR )
AHENE 8D AN BN CAn'E 1) 2 254080 ) 2
PR, I A AR A0 i A RS R . IR B A ol
JIES R L [ P 2 o P 3RO A2 28 A, FLE8 ) S L S5 2R
PSRN, A R AP AE ARSI o BB ST AT 38 Ao B df
P2 R AL 2 TR P, DT S8 0 P e, 8 v LA
RN ERRE AR . A2 259 W5 o e
M1 R SO A £ S e P P ol R DG A R AT — s A ek, 1
JITEAZE 25 ) B R o , S Gy i Ar Az ™ i T
JEBTAAELE EPR AN , SCH AT LASd 2o P Bz 248 B 2 TR] Frg ]
Bk Sl B0 [ g 21 21, O ELI mT BRIAR L 5 [ ANy 1T 78
JeR L LU PN R, DT B84 TN 0 i S5 A A ok g 35 6 1
8RB AROMO 2 SRR, BRitkzih, Re =
I (polyethylene glycol, PEG)fLHg B (A i i1 “ S BkAK
7" 3R G B R PN R R TR, D TR AT 1 B AR
FH  SXANART ARG 218 245 4 R VT 2658 s 1) IV o 2
[P, 3 ] DAY /D A BARTE A R 9 mT RE P A2 AN R 2
INE, B e 240 LT 24 ) Pt A2 L B S5 Ak T 24 )
I R FEPTMIR AR Y BRI, R AR AR A v
JeR R [ MR AN AR 1 2 A, A B A R il G i ik
ARSI R AR 2 — o

FENREFRR BT A L B b, 25 A ZENR o iR 1
AR AH H R 1A% LR A5 R R T RN
A 1E F IR K A 7= ) AEAE T RR IR A A ™, (H
SENVEA Y AN ERE T RSSO B A g s (I 24 W R
TR SRR (i R A A 8 1] 25 R0 2 A e R TR AR K
PRI A AR I AR T RV K % 1 2 B0 A
FLEP AR, 45 25 SRR BT L Sl Bk . BARTE
PRGOS, i A3 306 VR T S B A e s VR 2
W B B 175 S b e A A o) H e AR T 2 .
TENR BT 28 00 ) A8 rh 258 00 2% SR i AR Ve 78

China Pharmacy 2025 Vol. 36 No. 3 < 357 -



PRAFIT R 28 BHPELr HROC RIS 4%, JF T 25 Mic i ¢
B L h AR . 5T R RS YR EE 3RS
LA AT 55 B g 2 AR B R 4 24 7 2R TR
(YR, pH A2 5% 1w U5 AN [ B3 B A 45 45 1 2 2 1A
2, R CAE R A il £ RS TR AH AR P IEAG B 240 e 15 Ji
TR S I AR TG 25 X — oo LA AR AR 1
FHAT e B0 M 0 & A, X R e A A A o
RGNS R Iz —

2.2 IEHAS Bk iyl PR SR ERAK

HHT, 1 s IR 259 i A= AR P 244X 50
12 A Z AR BUAR T ARG IRAF S B, 5 H:
RS R N B 5 (A L , A AT PR AR o 1A B e B4
2 S it 25 Pk [l R, O HL 3 B AT R 8™
25yt 2 R N R SOKEE A A E NS E A
Ik R 2 B B (R LA g Jo A
2.2.1 L-NDDP

FH 2 [E] Antigenics 23 7] T A& A2 - 587 28 PR AR -
H-(1R, 2R-¥AC — % ) &4 (liposome-entrapped cisplatin
analog, L-NDDP ) J& —F Al PRAF 5T B IR B4R 13
| P (EN = B o o B D AR 5 i i S P R L7 0
P JOEL B AR PR 5 P 8 M T il 2L 1k 1 22 = s A A
TEVR N R DU RE BORCR AR B B 8, N 22 25 W) iehss
Gy RENTHR e A2 TR, REMETR 1 235 B i (7 28 (T A i IR
I ) A BOH R R HIBZ BR™
2.2.2 SPI-077%

SPI-077" ji 1 3% [¥] Alza 28 R T & (1) — 3K PEG fL11Y
AR AE PR AR G500 . I PRI 58 R B, 2 6 I 7E
Jie g 5057 P SR B2 A B T 00 5 BT D A0 A L R D
55, I LA 254X 30 ) 2 B e 4Pk — = T B ik
N BT K 5T 0.24 h 3R 5 16 b, S0 A1
IRl AR, AR GRS 25 0 AH L, il I 7E

L3I RO B TP A SEC [ (145 £ 107)h],
I AR AR R T R e 1Ak,
— 350 T /10 8 PR 5% S/, SPI-077° [y Tief 32 M R 4, FL
BB B IE P28 R GE L IR AR e A
SR, S48 SPI-077 75 g A0 Ay iy B s , L T IDAIIG OR
TF 5% R BN ) R TS 218 | 3 T e R T N UM
BEREREAS 2 LLoE 2R Ne BUA B s o+ )2 , S 800
FARRE IO AL, S 1 AR AR -DNA &2 A W1 T8 izl
LR BORITRCRA BRI TIZ IR R ] .
THRIVTRL, Alza AR BE— T KT SPI-077 B10, 1]
FHAS L FNBE R A QI Al FH A S AL B R IR AR ARk, {H 25051
HIHANBEAR™
2.2.3 Lipoplatin®

FH 32 [E Regulon 22 w4t & 1) Lipoplatin® /2 55—~ 5¢
G LSBT B LA A S AR 2 5 391, EC 2 i o6
rh vt Al A Al T AR S TR AELARL | B 25— i o — Al Tt
fig Wt H i (1, 2-dipalmitoyl-sn-glycero-3-phosphorylgly-

-+ 358 - China Pharmacy 2025 Vol. 36 No. 3

cerol sodium salt, DPPG) . 21"k PEG i fis — i Jg Wi i
Pk £ B e PN IR [ 2, R A2 24 24 110 nm™, AR Y 7R A it
RN 2 7R < B E§ i 5T DPPG B, fif Lipoplatin®
FA 5 0 M B mh A (R, T DAL RE IR 2 25 0k A 40
W% 3z B s e S iR s 1 LA sk 0 =X (e ik
YN A I | S 8 2 A e eR 240 B A RS SRR
X A J& Lipoplatin® i35 J7 2R L T SPI-077" iy Jit K 2
— o G PRATIF G B B, 61 20 18 s sl i ke S A 3
ok o i N FLAR S MCF-7 40 i 5% i 51 468 LNCaP 551
AW 5 , Lipoplatin® A4 AR 25 S5 A 24, (HH:
B I RTINSy — TG PR TS LU T Li-
poplatin® FIITE 2K 245 47 110 248 2 14 R0 L9 > o 10, 45
SR, Lipoplatin® % A /IS4 At g 1 98 (%) 470 b g 14 1
AR 253 0, ELME B ] AR 2 1245, —
TjiA4 3¢ Lipoplatin® (i Ik PRI 45 58 B, B R
IR B E FH 245 ) 6~8 h(2F 24 ) B 38 S WEAE, 78 1ML
FRRF SR BRI TR TSR 3] 117 h, I HAEVR T i FR ok
A AR ) 7 E A AN S, Lipoplatin® ff
fii 1 PEG AT 25 ¥ 75 Mg 0 A6 SR A . — it 0 it i i
SR IR FE 5 A U IR KT A g 25 R B i
ZH AP B R 7K S5 1E H A 4 10~50 7%, He
T 238 17 e 2H 200 IR R B2 v 3K 1 24U 200 £, X2
#5472 M Lipoplatin®™ & —FRA A& AT g 259
B Z Yl RO 5T 3R £ T Lipoplatin® 5 AT 254
BIRTT R, 40« Lipoplatin® 5 5-360 bk % e BB FH 1)
A0 ) 7E Sk 3 ) T PR X 56 rh 75 21 5940F 5 Lipo-
platin® 45 & U7 A T U R E AL T 1/ 10 R
40 ; Lipoplatin® 5 7 PO ALK VAT AE /N0 i 98
HREEER AT AR L AR F 20K 2/ 24 R
B R M s e L s &b 1 T DI R

™~
SRR \\
: DNA# {5 /
IREBE R R p
NH,
g

TANH,
Ch_NHy

[ P'\Nn, DNA-Pt &)

5B i)

B2 Lipoplatin®/T S 254 \ PB4 AL 12

2.2.4 LiPlaCis

i /12 Medical Prognosis Institute (MPI) {7\ 7] On-
cology Venture F % [ LiPlaCis J& — it 41 i 5t 1 18 )
SR, FEH TR R B E . BT
ZH ZUAT 3 3 53 A R T A B A T /K i 023800 AT
{8l LiPlaCis B B 76 IR 2l 20 b s Bl H T #1ls
PRAFGEES S 87 , LiPlaCis F- A BRI A9 B #0 , HAF

hEZG G 20254545 36 545 3 11



IEIT R AR PR S W O, BRI T AR I IR T Y
o ™
2.2.5 WL ARYGAARS A

bR TR 25 AR A, i A — 53 oR TAE
e P T  AFYBAEATE BRI & I B AT AR B
oA R I 2 25 P s AN 254X ) 2 i HL AT A
FI W A 1% T AT 245 ) 32 2R AEAENT I8 St
T = 23R 730%™, 92 [ Transave A Al &
B SLIT 40 g Joi A4 2 — A i A JRY g S A il 5] , LI PR
IR 7E SD KER kAT, S5 2R Wos 40 L TA& G i it
FAZR 25, 8 L SR 4 25 10 SLIT ] 8 i I A 7 i 35 1Y)
RAETFIRINE B, AW5ESAE 7 SLIT7E 1 Wik K
RIS HIG YT IR R R B RS Mt AAE T b/ 11 a B PR3t
Yoy T i K e R R R R e ek, AR
AL 25 BTG ET , BeA HBUER ) 751 e B il 75
P, W ARMEL B B MR e H R A S E
H R B0 T 0 K AR 0 S T R R AR
FH™ B A BFSE s, SLIT BVAYTF RCR A, X 2 il
TZLAENER R G R TR B EE SRS
feds 8 5% 11 CO. LA K 5 S5 A2 B 0 B IR I 254
FENTR AU, DM EE 7R o5 — e A T4 g
T R 2 B 25 B (M) A1 R A F A E
ELEISON 2 B4 AT & B TLC , 1% 3 5% FH 5 i i A 25
FIBENE A B, B FIRIF IR /NI E I RIS
SR ILC AN ST AR 1 R FH DK S5 A8 IR 265 245 4 1
RVBEVE CELHE M v B s A HL B ), T HL X% %
23 il B B PR R LA B I T 37 M R YT RO, B
HIILC E A5 i T 1 0 AR5, 315 1732 E
FDA F13% [E 24 iy Wi B B sy 9 2 o 2 whoc 9 T I IR
HEF BRIl A 1 B A /N s o
3 IRsHAE IR REZ R A |

3 A g S AR A 3 16 A 28 2 W mT AR v AR )
AHAE AN BN (AN B # 1) s 2540 80 12 DL
Ko AE R A Ab HAT 35 X B B CRE M (EPR AN ) , {ELGT i
e 1) I i) s 326 S B AELATS 2 LS O i I 4 e 7y — >
FE R, Bl AR PR AR TR AR R, BT R BT {4
1B A WA B, 13X 8 R AR AR AR R A T 4
BT SEURE S IR v 3 P e S e AR RN B AT (R 2454
TR R ATy 2 NN i A4 32 L I AIF 9 7 1) o LA B o
PRI ASK K J gy 1) &l 3 TR o
3.1 HiBEE R

338 36 Bl o AR 2 3 2o Al T A B AR S B ] — A7 1
[ ARG 245 24, L AE AR IS (/N T A7 259 B
YRy . H AT A Lk IR RS Y TE
I PR L B R ) — b B A AN 2 21 55 R
AT 1 5 AR 25 %) CPX-351 (Vyxeos) , JH TI8T A
9™ 5 o — B B 7 B RN PR A 12E 47 238 3% i g
J A S50 CPX-1, TR YT M 01 SC (4™, X i B

TEZEG; 2025475 36 4 31

e S e ey BHEERIIEER
HIBERERA RIS RS R qi/i/r‘ﬁ%’%" e
e
- b PHIE \\f
12 AR L) 5
i
* 444444 ~ . _/@
5. BfERK oo o\ e
s O™ e 2> .“.
T e, ek it ’4: é .
LR
SCHUIRSASSZSRNE B ES T SCHUIRSASSEHE R ER S SCUIREASSESHITE R B ED
E—ERARIRIEA GRS S THIERER frEsESE

B3 InsHRE Bk rI AR R &Z R TT 1A

TR R AR A S B Z Bl g iR T 25 [0 g5 25 2
AEREYEIEZS ] ARG AR H T A 28 5 A
AT 25430 FH AR AR L 245 0 , DRI, Las 226 g o A4 B
ARIA T ARSI AR & S M 2 —. HAfT,
CL A F K LB R 75 2 O e 470 i) 790 e 28 AN i 4 FH
T2 AT O S e A0 T K NGB RN AT LA 4 5 28 ) R B 1)
IR OB S R B e AN T ARE T /Nl i e
AR SEC AT I 2 e LR AR RE T
3.2 I B EY A B

A TR AE H L2, I A Rk i i
SRR, A6 R 8 1 B RNl i Tl 19 2 2R3k K pH{E
(6.0~7.2) ik JiidE BRAAE . TRE, T LR R K
ZME T SIS SRR RS AR 2 B R T A
FEFL 4y Ay pH i o A | I 7 75 R AR A A T 1 Y i S5
. HETE A WO % AR TR 25 ()8 3%
50 40 LA 70k Tk ke G O < T A R I 351 e 5% 00 1R 1 kg A
AR AR T 7 pH5.5 &b (Jifg 3457 ) S B 809% MR 1) F¢
T DT R A 4 B B, 45 5 25 W) B MR AR BR
T TR RIBAN A e O R RS S IR
PO SEBL )R SR R B A, v i HLAIF SR 0
PR R G BRI i AR SRR TR g o Al o 3 21 A
O R S IR B R P 3 e , DT AT L o s b e M
A5, B AR LA R A0 A B
3.3 EBEHEINEEMAERE

TR 24 25 1y 7= A RIVE FH ) = 2t DR A X0 g ¥
A7 B SEEAME , BAR T LU B R SR i EPR R40; 4% 3
I i) e SR SR AT, A — o R R D I A 2 2 4 1 A
BN S R I Bris e O N IO R U Y SR & DA -
H A, O A8 W78 38 % i o A 3 T A 78 i DA i 2 380 32
SR, PE— 23R T e BRI 254 8 A ) e
BB T o 1T VRSB AE NG AR R U Frf e 8 ) LA, 4n
ok K NGy A A R R TR S A2 AR Y SR N
7, SIS b A A ) e R R R A N AR B 2
WS X2 T AR AR PN SR AR Y R4 T 56 0E , 451 a0
FEVEA0 0 25 375 JORCABS T 19 U i o A 2% 40 09 A ™
165 i P 4600 i A SRS ) B9 SR8 A ™, 35 mT SIZ B 4
F YA IR TR A 80 4, IF HL e IR B

China Pharmacy 2025 Vol. 36 No. 3 + 359 -



4 BHEHRZE

JAA2S 259 [ 20 20 70 4R AR B R BLLOK , — A
Sl R E R PTMRE 25 Z — o B2 EAZE 25 YR
Fi SR T S BN RIVE T CELER 2880 A3 T
B B FRE AR ) AR R 1 A S — AT R 25 )
G R o R SE MRS R, B2 ZATT 4R v T T & AR
BE 0 S8R B 25 1 3R] 3 5 B BT AR AR 8 R I 2
25 LA H 245030 g 2 Mo | AR G2 R P A 24
Yo PRI, BB 25 5 i SR ik BORARZE 5 B
H— LR IETT 1] .

AR A HTC A Z 308 B 25 Yt by, (HZ= A1)
AT 96 LR 25 245 1 09 K 326 ol 91 AR L
WFFE IR Bon T R AR RRE IR T ) HE AL
S RIS A A A B AR H AT AT 7 8475 Lipoplatin®™ 1
W AR TLC, 9 A ok 50 137 AT 4 3 B AT M1 25 W % 1E
AR EEVE o T HCA TR R oA e i PR 1 0 #40 PRL 4%
FAERY JE N 52 ——L-NDDP 1 SPI-07 7" 4B K it
BATE MR AR B T 218 T S B0 T RCRAME  Li-
PlaCis JU| DI @Rt fih 5 25 M BRI HNR Y 7 18 11 G A s 1k
e 13 R o 32 JURRIBURA i 57 A 9300 B i 7E A A
I )7 251 P e 98 R 5 ) A S P DR R AR A8 1) 4
EEE, P ECHAE IR PRS0 rh il 2 1y ) U rh e 25 W)
THCER R I BT B e R P Al b HRTIG R S R
1 Lipoplatin® /& i# 1 K AR FRE BT 1 EPR RN ARG 58
5 LU AR X RO AR B IR B AT 5
P, i HAE I W AU P BA B vk B, B LU A
DRSS P ATS 7 HE i 1) L Y B 8 P s

H UL ITVRA T T IR P RF 5 M A 1 2 S 1R T I
FI B AR E M RSS2 R Ie 57 A IR 24 ) R il
PEAFRAE , (R AT E ) 2 BTl i 2 280 )™ 4 B BTN
Dok, AT A 38 T 207 A= WA R 48 Sl o
U IR BT IS BB AR LE T 15 SE IR 254 , 24
RSN 1A R R e A T RO, i LA HAE
FALHI B2 A T PR T 42T A WFFY , ST AR N 25 )
JHCTE , ol e 1 245 e 8 R0 A e 9 40 i Ak ) ek i 3
BB 255 UL PSR A IR BUA R T, %4
SIUEAZE 254 1) i o (A AL AR S il P E Jre B G E B2
BRI Ab B B B A AR , i 2 g A i
M) 137 4 g e (A FLEAT 48 [ D RE R g oA, W] DLk — 2D Bl
25 BUAT T 50 B9 AS A2, 2 BRI 0 52 A AT 28R
2 BRI WURA NG BT ik PR R 67 AT T R A
JEEZS [N FH AT 5
S 30k
[1] ROTTENBERG S, DISLER C, PEREGO P. The redisco-

very of platinum-based cancer therapy[J]. Nat Rev Can-
cer,2021,21(1):37-50.
[2] TANG C Y, LIVINGSTON M J, SAFIRSTEIN R, et al.

Cisplatin nephrotoxicity: new insights and therapeutic
implications[J]. Nat Rev Nephrol,2023,19(1):53-72.

- 360 - China Pharmacy 2025 Vol. 36 No. 3

[10]

[14]

[15]

[17]

NGUYEN L N M, NGO W, LIN Z P, et al. The mecha-
nisms of nanoparticle delivery to solid tumours[J]. Nat
Rev Bioeng,2024,2:201-213.

I, S, 55 IR TR 2 id ik R R ST
el PRI, FPIE 2555 ,2023,34(4) :508-512.

GU W R, YANG Y, MA H, et al. Research progress and
clinical application of liposomal drug delivery system[J].
China Pharm,2023,34(4):508-512.

ZAHEDNEZHAD F, ZAKERI-MILANI P, SHAHBAZI
MOJARRAD J, et al. The latest advances of cisplatin lipo-
somal formulations: essentials for preparation and analysis
[J]. Expert Opin Drug Deliv,2020,17(4) :523-541.
GHOSH 8. Cisplatin: the first metal-based anticancer drug
[J]. Bioorg Chem,2019,88:102925.

LUGONES Y,LOREN P,SALAZAR L A. Cisplatin resis-
tance: genetic and epigenetic factors involved[J]. Biomo-
lecules, 2022,12(10) : 1365.

NI, T4, JETEF L AR DR 25 WAk ik RGeS
R[], P EEZ Tl Z%,2019,50(12) - 1383-1392.
SUN P,DING Y, ZHOU J P. Recent progress in drug de-
livery systems for platinum antineoplastic agents[J]. Chin
J Pharm,2019,50(12) : 1383-1392.

ALI R, AOUIDA M, ALHAJ SULAIMAN A, et al. Can
cisplatin therapy be improved? Pathways that can be tar-
geted[J]. Int J Mol Sci, 2022,23(13):7241.

LEE K, JANG H R, RABB H. Lymphocytes and innate
immune cells in acute kidney injury and repair[J]. Nat Rev
Nephrol,2024,20(12) : 789-805.

JIANG D M, GUPTA S,KITCHLU A, et al. Defining cis-
platin eligibility in patients with muscle-invasive bladder
cancer[J]. Nat Rev Urol,2021,18(2) :104-114.

ROMANI A M P. Cisplatin in cancer treatment[J]. Bio-
chem Pharmacol, 2022,206:115323.

Minerva, BHAT A, VERMA S, et al. Cisplatin-based com-
bination therapy for cancer[J]. J Cancer Res Ther, 2023,
19(3):530-536.

ESKICIOGLU H E,OLGUN Y, AKTAS T C, et al. Com-
parison of cytotoxic and ototoxic effects of lipoplatin and
cisplatin in neuroblastoma in vivo tumor model[J]. J Int
Adv Otol,2022,18(5) : 392-398.

[ia) KA, 2= SR, A, 45 . MR AT AR TEAAZE 25 BT
TR BIR (] L - AR - 584, 2022, 34(1) . 72-T4.
WEN T J,LI SY,ZHENG Y, et al. Application of lipo-
some technology in the anti tumor research of platinum
drugs[J]. Carcinog Teratog Mutagen, 2022,34(1) : 72-74.
DU X F, LI Y, LONG J, et al. Fabrication of cisplatin-
loaded polydopamine nanoparticles via supramolecular
self-assembly for photoacoustic imaging guided chemo-
photothermal cancer therapy[J]. Appl Mater Today, 2021,
23:101019.

DRAGOVICH T, MENDELSON D, KURTIN S, et al. A
phase 2 trial of the liposomal DACH platinum L-NDDP in

thEZ B 2025 4R 36 4555 3 1



(18]

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

(27]

(28]

[29]

patients with therapy-refractory advanced colorectal cancer
[J]. Cancer Chemother Pharmacol, 2006 ,58(6) : 759-764.
DNEWMAN M S, COLBERN G T, WORKING P K,
et al. Comparative pharmacokinetics, tissue distribution,
and therapeutic effectiveness of cisplatin encapsulated in
long-circulating , pegylated liposomes (SPI-077) in tumor-
bearing mice[J]. Cancer Chemother Pharmacol, 1999, 43
(1):1-7.

MEERUM TERWOGT J M, GROENEWEGEN G,
PLUIM D, et al. Phase 1 and pharmacokinetic study of
SPI-77, a liposomal encapsulated dosage form of cisplatin
[J]. Cancer Chemother Pharmacol, 2002,49(3) :201-210.
SEETHARAMU N, KIM E, HOCHSTER H, et al. Phase
II study of liposomal cisplatin (SPI-77) in platinum-
sensitive recurrences of ovarian cancer[J]. Anticancer Res,
2010,30(2) :541-545.

FAROOQ M A, AQUIB M, FAROOQ A, et al. Recent
progress in nanotechnology-based novel drug delivery sys-
tems in designing of cisplatin for cancer therapy: an over-
view[J]. Artif Cells Nanomed Biotechnol, 2019, 47 (1) :
1674-1692.

STATHOPOULOS G P,BOULIKAS T. Lipoplatin formu-
lation review article[J]. J Drug Deliv,2012,2012:581363.
XU B,ZENG M,ZENG J W, et al. Meta-analysis of clini-
cal trials comparing the efficacy and safety of liposomal
cisplatin versus conventional nonliposomal cisplatin in
nonsmall cell lung cancer (NSCLC) and squamous cell
carcinoma of the head and neck (SCCHN) [J]. Medicine
(Baltimore ) ,2018,97(46) :e13169.

ZOU 1 Y. Site-specific delivery of cisplatin and paclitaxel
mediated by liposomes: a promising approach in cancer
chemotherapy[J]. Environ Res,2023,238(Pt 1):117111.
DE JONGE M J A, SLINGERLAND M,LOOS W J, et al.
Early cessation of the clinical development of LiPlaCis, a
liposomal cisplatin formulation[J]. Eur J Cancer, 2010, 46
(16):3016-3021.

PENG S Y, WANG W H, ZHANG R, et al. Nano-
formulations for pulmonary delivery: past, present, and fu-
ture perspectives[J]. Pharmaceutics,2024,16(2) : 161.
TAGHAVIZADEH YAZDI M E, QAYOOMIAN M,
BEIGOLI S, et al. Recent advances in nanoparticle appli-
cations in respiratory disorders:a review[J]. Front Pharma-
col,2023,14:1059343.

WITTGEN B P H, KUNST P W A, VAN DER BORN K,
et al. Phase [ study of aerosolized SLIT cisplatin in the
treatment of patients with carcinoma of the lung[J]. Clin
Cancer Res,2007,13(8):2414-2421.

KOSHKINA N V,KNIGHT V, GILBERT B E, et al. Im-
proved respiratory delivery of the anticancer drugs, camp-
tothecin and paclitaxel , with 5% CO.-enriched air: pharma-
cokinetic studies[J]. Cancer Chemother Pharmacol, 2001,
47(5) :451-456.

TEZEG; 2025475 36 4 31

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

ABDULBAQI I M, ASSI R A, YAGHMUR A, et al. Pul-
monary delivery of anticancer drugs via lipid-based nano-
carriers for the treatment of lung cancer: an update[J].
Pharmaceuticals (Basel),2021,14(8):725.
CHOU A J,GUPTA R,BELL M D, et al. Inhaled lipid cis-
platin (ILC) in the treatment of patients with relapsed/pro-
gressive osteosarcoma metastatic to the lung[J]. Pediatr
Blood Cancer, 2013,60(4) : 580-586.
LANCET J E,UY G L, NEWELL L F, et al. CPX-351
versus 7+3 cytarabine and daunorubicin chemotherapy in
older adults with newly diagnosed high-risk or secondary
acute myeloid leukaemia: 5-year results of a randomised,
open-label , multicentre, phase 3 trial[J]. Lancet Haematol,
2021,8(7):e481-e491.
JANSE VAN RENSBURG H D, SUGANUMA K, N’ DA
D D. In vitro trypanocidal activities and structure-activity
relationships of ciprofloxacin analogs[J]. Mol Divers,
2024,28(4) :2667-2680.
CAI X Z, SHI S, CHEN G, et al. Glutamine metabolism
targeting liposomes for synergistic chemosensitization and
starvation therapy in ovarian cancer[J]. Acta Biomater,
2023,158:560-570.
WANG S H,GOU J X, WANG Y, et al. Synergistic antitu-
mor efficacy mediated by liposomal co-delivery of poly-
meric micelles of vinorelbine and cisplatin in non-small
cell lung cancer[J]. Int J] Nanomedicine, 2021, 16: 2357-
2372.
SHAH H, MADNI A, KHAN M M, et al. PH-responsive
liposomes of dioleoyl phosphatidylethanolamine and cho-
lesteryl hemisuccinate for the enhanced anticancer effi-
cacy of cisplatin[J]. Pharmaceutics, 2022,14(1):129.
CHEN JY,HU S Y, SUN M, et al. Recent advances and
clinical translation of liposomal delivery systems in can-
cer therapy[J]. Eur J Pharm Sci, 2024, 193:106688.
YANG Y Y, LIU X, MA W, et al. Light-activatable lipo-
somes for repetitive on-demand drug release and immuno-
potentiation in hypoxic tumor therapy[J]. Biomaterials,
2021,265:120456.
GUTIERREZ-ROMERO L, DIEZ P, MONTES-BAYON
M. Bioanalytical strategies to evaluate cisplatin nanodeli-
very systems: from synthesis to incorporation in indi-
vidual cells and biological response[J]. J Pharm Biomed
Anal, 2024,237:115760.
PATEL K D, DE ZOYSA G H, KANAMALA M, et al.
Novel cell-penetrating peptide conjugated proteasome in-
hibitors: anticancer and antifungal investigations[J]. ] Med
Chem, 2020,63(1):334-348.
BIAN X F,GUO T, CHEN G J, et al. The therapeutic ef-
fect and MR molecular imaging of FA-PEG-FePt/DDP
nanoliposomes in AMF on ovarian cancer[J]. Int J Nano-
medicine, 2024,19:5227-5243.

(i H #1:2024-07-19 & [81 H 1 : 2024-12-02)

(#hifeet  THIGERR )

China Pharmacy 2025 Vol. 36 No. 3 - 361 -



