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[Abstract] Gynecological malignancies, mainly including cervical cancer, ovarian cancer, endometrial cancer and gestational

trophoblastic tumor, seriously threaten the lives and health of women. Traditional therapies for gynecological malignant tumors have

such problems as recurrence, invasion, metastasis and drug resistance. The conventional chemotherapeutic agents used in the treatment

process have such defects as poor targeting specificity, strong toxicity, and side effects, while the rapidly developing nanomedicine has

brought hope for the treatment of gynecological malignancies in reducing toxicity, enhancing tumor-suppressing effect, limiting tumor

metastasis, and inhibiting drug resistance. This article briefly introduces several common gynecological malignancies, and reviews the

drug delivery strategies based on novel nanocarriers and the therapeutic strategies for gynecological tumors mediated by nano-drug

delivery systems, in order to provide theoretical basis for the development and clinical translation of nanomedicines for the treatment of

gynecological malignancies.
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Figure 1 Schematic illustration for preparation (A) and therapeutic mechanism in ovarian cancer (B) of ( PEI-
SA ) HA/PC
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0 TR A0 L PR S A 2R S R P A4 L R B T 9 i
Mz, tans b kit Sk i 4 (GPX4)
JE VR 210 L P R4 A0 D i Tt S A P B DA A
Fih GPX4 (TG P s F b REfE 5 | & e 40 LR AE T
Gao %5 ' FYHE T ROS M0 I 19 3R A 0 Jie o 3o6 26 Ak 25
TS (RSL3) LT LA AINEE (NAR)
21 it v LA fish 2% B S5 9 A0 MO 4k A6 T, RSL3 ARSI i
#1n) GPX4, MIMEFEHImE IR v i Z 251 241 5
TE NAR 400, RSL3 Jie 59 & 14 L oA £ 5% RSL3
(4 e AR e 30 A5, Il ik fer 96 /N BRUAY A2 05 B[] L fib
I A LA K GPX4 P4 45y T i — 25 TE 52
RSL3 i o ELAT 5 K O SR i 25 PEAE T fh i
VLI, XFP S BRIET A SC A B DA YT SR s T LAAE Ry

. Prog Pharm Sci  Feb.2022 Vol. 46 No.2

— PP AR AN T T IR R BIR YT -
3.4 BERAET

FEPRNRYT — e aat i 53k s 0722 4 i v BE R ok ik
AT EBY, R EA SRR IR T i, X
TERREE PR (Gn'ey SR Ao S ) R B BAR
PRI E . TEIERR G E I R ( 3 Py ik, JidE
P . A RIER L P A AR RS | SRR
B L2 2 3 AR R WL AR T g Y b
T PR 24 I B AR KB AR AT D4 v e 8 o e
I fe K PR E b P AT o) TF H 4 k. Cui 25 )
PTX Flf/NZAEAZ 2-7 (microRNA-7, miR-7) #}
2T mPEG-PLGA-PLL =it BLAL AW, Wi
AR KRR (P/MNPs ) T 90 555 1

PP Bt Ahonean wiow s




$HFd h2o2man mack mom

TBYT . miR-7 38 0 20 B A M S R U i
it 96 A LGS PTX UM B i, AT S IR PTXC 4 T
2% ; P/MNPs ARSI miR-7 ASBE R f, 2 H
UL [0 = S T 2R 7/ = G D) 1 753214
U 5 A B A A0 VR T 45 8 s IR A SRR 5 2R 3k
WY, AI7 AR DBINAT RS 5 Al e IR M i 25, 3
ST B SR A A A

FH TR R 1) 170 H g R 235 7K 2 RE RS LB o 1)
PSP, BHES T e Bk w VR R 8RR
A1 T A App 0 2ot 26 2 200 M A 12 A A5 BR L o
BH 5 i A 5 oAt 25 R Ge A LU T B3, e
iR AT AR R S W N S Y& 1l N el
PLZ 1% 1T, Dong 45 " Ay H T EGFR A Bl 4%
X1 BH 25 5 i & -DNA & &4 (EGFR-LPDS ) 4
) K LR E & AT BRI 945581 1 (special
AT-rich sequence binding proteinl, SATB1) & A fY
/NF3E RNA (small interfering RNA, siRNA) AT
IRITH B SATBI & AT DU SERIE e Fil i
2%, TEHBIEmAE bl BRIk EGFR-LPDS fighy
SRR ) S B R A, FEMR A1 B ZE ] SATBI
FIFEIR, THIA BTSRRI T SREA
SATBI1 siRNA [ 44 K ki kb # 20 #H [t., EGFR-LPDS
XFAar 9 /N BRAIA T RO A, e i e R 0k )
81.4%, JEIN T YKEUAS TR HE R IL B U
3.5 SpEBREE D RIRYATT
350 R FEI TR EEA AL RIS
FH R S AT ORI AR A2 ROS, AR A AL IR A 1Y
U R A AE T, PR B T IE AT 2R TR
PRI AIZNBBE IR, 1 HA v DASR = s 4 o £k
YRR T, BT, SRR AL TR Y
ZRFE O T TR R YT, B/ £
FRUE TR . I 0 ) P 2 . A= T e f e R AT 46 )
RIRRL ] T FL T I RS AR 1, gk 25 R 55 6 2 m il
R TSN I0697, AT gon ptese vt Aol
pANGEARINE R Y S Eag e

YK I 2] R G T 0 B 9T A O SR AR
JYHFFE P ILER ) 2 o Lee %5 ™ 98 T PEG I i
FIZ AN (Ce6) MM A S8l gk, M T
FEPE ORI IRYT . A RAT I Ik W BT B 590 4

PPS

FEIE, TR PR e LB Lk (8] Bz 40 B G B, (R Ao A
I PR 200 1 i 2 R, R A e e A B ) e
B fERAERT, gokarimad s sh A e
TR ATOD SR AN EAh, Gk iE nT SRy
2Nk PTX AR, s ALy P AR .
352 07 eI s r ek, H
JEHURE S Y K O SRS Aok, iR
T ROS 925 sl sl HAE F G B A 2 20 ik £
Bifs VO HBA YRR E . B, R
TP 22 S i S SR T ST I R L U B AR
R F 6T AT B A, AL BERS 5 ARG AR 1 B
A, T ELRT DASE 25 e g A SO AR R, B
TP iU, R EIRTTRICR

SRR RE R L N AGE, & S BUR TR IR
These WFFEms, e 40 A ) o 28 5 30 7 Je
HEERE 41 CFLG T TT B AR
RV AZ AT, SR, W E kT
FERITIRIR, DA by T U, Long 45 ™4
PEG &M i) i AL 40K R 2k £k DOX #1 1CG
AR R S 28 PSR FA 20T 184 O 20 40 i i
WEPK R, FFEH T —FEas sk R0 T
BRI SR RRYT . X R G A B AR A A
F 25 W 2L AN IR g RSNSEEE R, ICG 18
ULLLAM GRS T 7= A A I AN IG5 T e 240
JRLXH & >k 2 4 A BRI, i LR TR T X bR 4 e A A%
Ui B R A i 3% FR G A B s 21 4 L 0 ) B
2 DOX WIRIF, BREST SERGRIFIET, feZen]
et A P IR A 1R K B 95.5%, T IE 4 41 kAR
JeRIE

Yan % PUEOGEGH] Ce6 BAY5 EGFR HUiAMH
e, Mg T RN EGFR 1Y pH BUR Y4 K R 58
) V0 ) B e FH T IR S vayy (B 3) « Bk, ¥
I BE R AR LE IR 1 A8 1E Ak, 0 g Kok
FEMPIRE AL IR AR s Hak, FEIRLIAMEIRGT T,
BRI IEHEGR Ce6 7= A8l 1/ FH T fl i 457 J] 161 56 i
ANME, GoRRnT B R AR AR MR AN, O e
RS ALIAIEIRE AN ; BFoTEE R BoR, VORI R
ROGBh F136Y7 Jo 5 T IR R bs, Seal T HiikE
MR K RGP R AE 51838, TEIRN

Prog Pharm Sci Feb. 2022  Vol. 46 No.2 -



SAET B PUB A BUI AR . BEIKEE LTS
5 (AR SRR L R O IR RE T BRI TT 3R

A ;
\660 nm HOt
0O 2

R

'0,
Aso nm ¥t

“RBE” s

(03
_—
(02

B

o
660 nm {%fw'c'

R A DS AR ik

EPR 24 N3 51 I o S 4

[ ellibptiteS

\660 nm ¥
/680 nm FOG

“Wis" R

WL fE AL AL

ABCFRAT Y2 N AL 2t I o
5 TR L A

(A) EGFR $E[1 () pH BUBGE) JIIE I Ce6 GRS A5

W AR R AR TR T EORAY AL

~ 2oL Cy7.5 bRLEREED T

I AU R R A T

AT KRR T
e 20 kTR BRR LR

@ BRI
e 22t KB TR R
K .
Y B o st
= Py A

@) 4
@ <>

B (BD ¥bHI BEE 5 IR A B 5 BRIGE 1 EGFR B 48Kt

B 3 PbFI EERRR TS IME R R R B ifE A9 EGFR SEmZ0 K L BFlaTT Mg E R B E

Figure 3 Schematic illustrations for antitumor mechanism of acid-activatable EGFR-targeted nanophotosensitizer

after modulation of tumor microenvironment by thalidomide

353 T TR ATIUR £ BRE S BERL A I PRYG Y T
J7 ko e RN S S oS S A 8 2 ) T i 2K e
2L, {ELS I ] e A T s b 2 X T L S U A
&, SEUTEN R, U018 R R A
Bili. AR, BEEDREARRB LR, DK
ARG T P AT R 2, Rl DL
PR OT IR, YA ROV T PR,
I O ER A AR BRI R A sk . i
B AKIB 25 R GRS T AR B A6+

B

Feb. 2022 Vol. 46 No. 2

PhHTLA

PPS

Li 45 VR T FA 56 14 Foh g #E 16] BT JE 44
KB RG (ATO) |, KIS MO ICE BT 5 8
FERREUIRYY . SRAIAJE AN, ATO BRGTHT
AR /N U AR KB A 52, L PP 8 A A7 I ] B
BIER, X FEIEH N FA BB A 44K 25 P 5L 1)
iR, b Je A0 X K 25 A O s 4K 24
W53 ATy B [ 400 ) T 240 B 1 7 A K DNA 4545
B, IR T AT 25 AR

UTAER, MBS A, & A R R TP
elE CEARE. G, B, MRS RPORRAT

Prog Pharm Sci

PFd hoonmon mack mom



$HFd h2o2man mack mom

DL G 0 X5 LR R A DR A B R T R
SHEM, &R E SR (5 ROS A ) 1Y
DNA #4455 U, S B 7 3 5004 Ja 100 8k 1 4l B
RIRITTER, Cafair2sami TIPSO R
K2t AR 7 FElaBEEE R 67 22k,
R s, AR (BiWOs) SR8k H L &40
SRR 35t 1) 4 AN K AT R 4 R K 44 0 1) sy 7 1
VER, KKHRTHE S8 AR 7 RCR B8,

YK 2 RS TSN RE D R AR
AR AT HE A7 2 R0 s % 5 e SRR RE 1 Y
PEAh, BXEEIRYT il it AN A R RGN A
R LA SRS ARG, AT R . 5 1) 45 i X P
MR GIVER L Bk, ANERRER DRI ATA
IO A A B TR R R DA AR EE
J, BN TE T AN A 2 X R S AL A — E Y R
VER, ALfBherEe . POm Ak AP aE ™0 Wik, T4
W% AR CHON . PR AR IC Y
AT ST M S, SR ) S AT
3.6 “-7" —{EILMRER

YK 25 RG RN RE (CREEIRIR . AR
PR B HE M ) P B AR 25 2 Ve 597 R N
KB S QA BRI ES & AR 25 AR i R 1
AR TR G Hb, 277 —IRIegRik
FIERENS RPN B W sk I 5 96T A HLLS A BB
RUEYIBA V-5 L TR, — RIIGRIE S BRAE “12-
J77 — ALK 2 R I &, LR SRS T 4 K
29WIRIT I RS R BR AR TR TR

Liu % "0 & T —Fh Sk b 40 M F Fp PR AE T -
Biik 1 PR (PD-L1 Ab) il miR-34a FE[H (3010
(PD-L1 Ab/miR-34a-MBs ) , fbLilfl i B 75 i f% 4 R
SCPLE B 2 W 53697 B Y6, PD-L1 Ab/miR-
34a-MBs i i3 PD-L1 Hi A& 3= 5)y i 1a) fibgg 4 i, BH B
PD-1/PD-L1 {55 H, MBI RS, i
PR AU A R, ARG, o
WA (k) Mk, TR A%t
e e 5SS, SR g, SULRer, B
A5 0 BT A 8 7 e AN S B T 2 T
BRI, T ELIGIN T R A SR B AN
DRI, B S50 4 LT 245 0 (R B B o AR P b S5

PPS

UKW, TR S R T IR R TR Y
YL B SR FL AT S G B A ) P I [ A
RS IEp AL/ N S P (S NPT N
Yy, XECGMEAAE T IR A, AN SRS
WS, WX T—28 27" — BRI R, Al
AGGR) T LA o 0 )52 A1 B AE 2 5 B IR R R 19
I, X BENE ELRGEE SN TS T 25 R B R
M, woesh Jpy ek Aok, JERGIES R
FCRIBRETT 20 e BAT AR ORI ROS
BCPRAIONE, DT AT 4% M 2% R 2

BT ERAER T LR, 2T —Rk
RN FIE REAE DI S ARAK 25 W) RS8O, P
SRS B I 1 A e S PR RER Y O 58 . TR
AT, SRS T RCR GV, Gl 2
3 3= 00 i s AR v e 2 U i AR AR T
XRS5 T B, ARG RRE PRI B I ARG YT RO
ANTE , PR R 3 T AR A B N IR 1
Pk, TFARENS SN R K 25 it RCR B
FBOUANEE . iR SRR P A 22 A L B
FEPE ST IR LS, ALFE AR pH (EAZ S35 55
P R4 S iR A 3G B~ 5 AR AR AL R 94K 25 9)
HURERS SEIN T AR AR 25 BRI T RCR . IR A AT
pH {H A5 78 70 B4 & BHE R 70 TR KIB IR R 5
A BRI RIS RCR ML B2,
FRENEMIE “12-57" —IALGORIR R BB A 5T
gy, AHRR—MERR AT U

4 HESRE

B HARRPR — B, DRRBE MR AR e R K
i yRE A ) R, el A T A A R R
JEHA BRI ZEAY, DI  EE . 5
AR AR R, IR R R 1367 ik 2R AT
M RRAR (B AR D U R iR LR R . F AT,
AR T IAREEPE IR A6 7 07 1k 2R r . T
ARIBITFMFAR-MITBEIRIT . PTX. ZR LA,
MTX HEAZEF AR T A RREE IR 1 258 . X
L2400 B IE R G O I RS
RPERGUA LI R G RN, VP2 AREEM: R &
HNARERZ WA RN E2 . ok, 1525

Prog Pharm Sci Feb. 2022  Vol. 46 No.2 -



. Prog Pharm Sci  Feb.2022 Vol. 46 No.2

JRARRK — B P, AU R AT A 7 LR S 2Y
YR ILIIE . SYUMIR 2SI, 9K 2
ZYLRENLE S EPR UM R B, B 4K
PR BT, AR SR T (4 Sl L R
TR SR U 25 5 S B i )0 86 25 B 9 K 13 24 2%
Gept— Lt T ARG AR A 4 SR AR,
TEIG SRR 2459097 R [R] i FREAR LRI VE T . Tief 24
TGRS I 5 13 B0 88 25 A R M e 88 i SRR ) 32
BEIEN, K 254 DR LR R E L) S 2 A
VR T 32 2 24 R0 ol P g 5 4% 77 i BoAT JE ] L
PURES Behh, it 2 20 4R, SE DG E U |
YRS . T E IR A GTN & 28 5 & ALK AR
WIT, POKRGYN FRIRIETIE . BTk LU Bk
FETF Pk A AR T 7 SR W 4 8 R B R G
ST R R, PE— AP HELR T 250 Ktk . gk
2 58 T E AR LA BCRRBR B RSO0, g
WIS EIE NG RE . A LS R RE A5 S BE H AT
AAF IR BRI ROR o X T —SeRpiR Y R
PEREE , WNBEOE B . PC LAKCEBUE, B2
PR 290 R ) ) B 05 08 o SR AT U e 280, i s g
Jey B AT 2 AR 38 1T A N6 T A P A i £
R 25 A BB AN 25 [ HAS B Y B AL
PR, MR S B AR AR, 0 R Tl A
A AT LR e PR ISE FH A M 1 o AR B K B
R GAL ARG R T A R 2L g, H
DK LG PRI PP AT I 5 F 2 R 1) #SG

[ &E3iK ]

|11 Sung H, Ferlay J, Siegel R L, et al. Global Cancer Statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries[J]. CA Cancer J Clin, 2021, 71(3): 209-249.

|21 Gegechkori N, Haines L, Lin J J. Long-term and latent side effects
of specific cancer types[J]. Med Clin North Am, 2017, 101(6): 1053~
1073.

|31 Bagshawe K D, Dent J, Newlands E S, et al. The role of low-dose
methotrexate and folinic acid in gestational trophoblastic tumours
(GTT)[J]. BrJ Obstet Gynaecol, 1989, 96(7): 795-802.

[4]  Christie E L, Bowtell D D L. Acquired chemotherapy resistance

in ovarian cancer[J]. 4nn Oncol, 2017, 28(Suppl 8): 13-15. DOL:

PPS

YUK 5SS Z T, S EHE J2 Bk U
TR 2R, AR/ N FEFD R 5,
LU BPR SO A RPN, L, 90K
i g8 Bl I B0 ) 2800 AT o i — 2D R 2) AHOCHFSE
FEOCEGUR iR 7 ARG R YT RL, g
KPR I L KA B B B PN A R
R, UL EEAT B AR 2 45 25 o R EVE S AR
BARETI VA S AR R s 3) ARBEME MR R
Iy G 110627k 7/ M . S B2 7 M
M, BUFEC 2Bl A AL 250 B anBp i
S BB LT 25 ) () SRR B AN 2 MEAS—FE, 5
— AR 25 25 05 SANMATC AR R A R B ok R AR
W, I B Z 5 1 U™ E I FERIE . AL
USSR, BP S0 BRCAL/2 HEH 28 A8 BV H
AT DL SR BR T B R A2 2 5 i [poly(ADP-ribose)
polymerase, PARP] 1 il 25 ) 16 97 h 3K 45, 17 24
PARP 111l 351 44 K 338 24 3R ¢ e 0 ik — 25 S 3kl 27 184
FAVER Y 4) B P B o 1 FH 0 4k 25 1Y)
R IEASR B R, (E AN 2 [ K % 245 Z
G Tk A= ml i, o TR AMPIKE L) REA
{UARIF A=, i FR S m R Nt B, 36 7E
IRAEIRI ] 25 R L B A T B 5

25 LR, GOREARTE ARG IR IR YT 4
BUEA BRI, Bl 0K B AU 5T R
W% T3, AR YR A AR R 1 IR
R HEZE SRR E VR .

10.1093/annonc/mdx446.

[5]  Gong F, Yang N L, Wang X W, ef al. Tumor microenvironment-
responsive intelligent nanoplatforms for cancer theranostics[J]. Nano
Today, 2020, 32: 100851. DOL: 10.1016/j.nantod.2020.100851.

[6]  Miller E M, Samec T M, Alexander-Bryant A A. Nanoparticle
delivery systems to combat drug resistance in ovarian cancer[J].
Nanomedicine, 2021, 31: 102309. DOI: 10.1016/j.nan0.2020.102309.

|71 YangY,Lu Z S, Zeng Z. Clinical efficacy and safety of combination
of abraxane and trastuzumab in treatment of recurrent ovarian
cancer[J]. Pak J Pharm Sci, 2018, 31(6): 2831-2834.

[&]  Cohen P A, Jhingran A, Oaknin A, ef al. Cervical cancer[J]. Lancet,

HFd A conoion macn Hom



EE, % SREMpETRskenraemnte | 149

2019, 393(10167): 169-182.

D'Addario J. Cervical cancer[J]. JAAPA, 2020, 33(12): 51-52.
Allemani C, Matsuda T, Di Carlo V, et al. Global surveillance of
trends in cancer survival 2000-14 (CONCORD-3): analysis of
individual records for 37513025 patients diagnosed with one of 18
cancers from 322 population-based registries in 71 countries[J].
Lancet, 2018, 391(10125): 1023-1075.

Colombo N, Creutzberg C, Amant F, et al. ESMO-ESGO-ESTRO
consensus conference on endometrial cancer: diagnosis, treatment and
follow-up[J]. Ann Oncol, 2016, 27(1): 16-41.

Morice P, Leary A, Creutzberg C, et al. Endometrial cancer[J].
Lancet, 2016, 387(10023): 1094-1108.

Saso S, Chatterjee J, Georgiou E, ef al. Endometrial cancer[J]. BMJ,
2011, 343: d3954. DOI: 10.1136/bm;j.d3954.

van Nyen T, Moiola C P, Colas E, et al. Modeling endometrial cancer:
past, present, and future[J]. Int J Mol Sci, 2018, 19(8): 2348. DOL:
10.3390/ijms19082348.

Ning F, Hou H, Morse A N, ef al. Understanding and management
of gestational trophoblastic disease[J]. F1000Res, 2019, 8(F1000
Faculty Rev): 428. DOL: 10.12688/f1000research.14953.1.

Lok C, Frijstein M, van Trommel N. Clinical presentation and
diagnosis of gestational trophoblastic disease[J]. Best Pract Res
Clin Obstet Gynaecol, 2021, 74: 42-52. DOI: 10.1016/j.bpobgyn.
2020.12.001.

Ngu S F, Chan K K L. Management of chemoresistant and quiescent
gestational trophoblastic disease[J]. Curr Obstet Gynecol Rep, 2014,
3(1): 84-90.

Yetkin-Arik B, Kastelein A W, Klaassen I, ef al. Angiogenesis
in gynecological cancers and the options for anti-angiogenesis
therapy[J]. Biochim Biophys Acta Rev Cancer, 2021, 1875(1):
188446. DOI: 10.1016/j.bbcan.2020.188446.

Maeda H, Wu J, Sawa T, et al. Tumor vascular permeability and the
EPR effect in macromolecular therapeutics: a review[J]. J Control
Release, 2000, 65(1/2): 271-284.

Maeda H, Nakamura H, Fang J. The EPR effect for macromolecular
drug delivery to solid tumors: improvement of tumor uptake, lowering
of systemic toxicity, and distinct tumor imaging in vivo[J]. Adv Drug
Deliv Rev, 2013, 65(1): 71-79.

Lu Y, Wen Q, Luo J, ef al. Self-assembled dihydroartemisinin

HFt A 202220 Hack H2W

nanoparticles as a platform for cervical cancer chemotherapy[J]. Drug
Deliv, 2020, 27(1): 876-887.

Ebeid K, Meng X B, Thiel K W, et al. Synthetically lethal
nanoparticles for treatment of endometrial cancer[J]. Nat
Nanotechnol, 2018, 13(1): 72-81.

Sindhwani S, Syed A M, Ngai J, et al. The entry of nanoparticles into
solid tumours[J]. Nat Mater, 2020, 19(5): 566-575.

Steichen S D, Caldorera-Moore M, Peppas N A. A review of current
nanoparticle and targeting moieties for the delivery of cancer
therapeutics[J]. Eur J Pharm Sci, 2013, 48(3): 416-427.

Zhang Y, Dong Y, Fu H, ef al. Multifunctional tumor-targeted PLGA
nanoparticles delivering Pt(IV)/siBIRCS for US/MRI imaging and
overcoming ovarian cancer resistance[J]. Biomaterials, 2021, 269:
120478. DOLI: 10.1016/j.biomaterials.2020.120478.

Zhao K, Li D, Cheng G, et al. Targeted delivery prodigiosin to
choriocarcinoma by peptide-guided dendrigraft poly-L-lysines
nanoparticles[J]. Int J Mol Sci, 2019, 20(21): 5458. DOI: 10.3390/
1jms20215458.

Wang J S, Gu X M, Ouyang Y Q, et al. Engineering of neutrophil
membrane camouflaging nanoparticles realizes targeted drug delivery
for amplified antitumor therapy[J]. Int J Nanomedicine, 2021, 16:
1175-1187. DOL: 10.2147/1IN.S288636.

Ding L, Gu W, Zhang Y, et al. HER2-specific reduction-sensitive
immunopolymersomes with high loading of Epirubicin for targeted
treatment of ovarian tumor[J]. Biomacromolecules, 2019, 20(10):
3855-3863.

Martin-Sabroso C, Lozza I, Torres-Sudrez A 1, et al. Antibody-
antineoplastic conjugates in gynecological malignancies: current
status and future perspectives[J]. Pharmaceutics, 2021, 13(10): 1705.
DOIL: 10.3390/pharmaceutics13101705.

Kou L, Bhutia Y D, Yao Q, et al. Transporter-guided delivery of
nanoparticles to improve drug permeation across cellular barriers and
drug exposure to selective cell types[J]. Front Pharmacol, 2018, 9:
27. DOLI: 10.3389/fphar.2018.00027.

Jones H E, Gee J M W, Hutcheson I R, ef al. Growth factor receptor
interplay and resistance in cancer[J]. Endocr Relat Cancer, 2006,
13(Suppl 1): S45-S51. DOLI: 10.1677/erc.1.01275.

Cheng R, Feng F, Meng F, et al. Glutathione-responsive nano-

vehicles as a promising platform for targeted intracellular drug and

Prog Pharm Sci  Feb. 2022  Vol. 46  No. 2



150 | =%, % SHEEMETRARELRGOFRERE

gene delivery[J]. J Control Release, 2011, 152(1): 2-12.

Zou L, Liu X, Li J, et al. Redox-sensitive carrier-free nanoparticles
self-assembled by disulfide-linked paclitaxel-tetramethylpyrazine
conjugate for combination cancer chemotherapy[J]. Theranostics,
2021, 11(9): 4171-4186.

Ding J, Zhang X, Chen C, et al. Ultra pH-sensitive polymeric
nanovesicles co-deliver doxorubicin and navitoclax for synergetic
therapy of endometrial carcinomal[J]. Biomater Sci, 2020, 8(8): 2264~
2273.

Dreaden E C, Morton S W, Shopsowitz K E, et al. Bimodal tumor-
targeting from microenvironment responsive hyaluronan layer-by-
layer (LbL) nanoparticles[J]. ACS Nano, 2014, 8(8): 8374-8382.
Samykutty A, Grizzle W E, Fouts B L, et al. Optoacoustic imaging
identifies ovarian cancer using a microenvironment targeted
theranostic wormhole mesoporous silica nanoparticle[J]. Biomaterials,
2018, 182: 114-126. DOI: 10.1016/j.biomaterials.2018.08.001.
Wang L, Shi C, Wright F A, et al. Multifunctional telodendrimer
nanocarriers restore synergy of bortezomib and doxorubicin in
ovarian cancer treatment[J]. Cancer Res, 2017, 77(12): 3293-3305.
Padmakumar S, Parayath N, Leslie F, ef al. Intraperitoneal
chemotherapy for ovarian cancer using sustained-release implantable
devices[J]. Expert Opin Drug Deliv, 2018, 15(5): 481-494.

Shariati M, Lollo G, Matha K, et al. Synergy between intraperitoneal
aerosolization (PIPAC) and cancer nanomedicine: cisplatin-loaded
polyarginine-hyaluronic acid nanocarriers efficiently eradicate
peritoneal metastasis of advanced human ovarian cancer[J]. ACS 4Appl
Mater Interfaces, 2020, 12(26): 29024-29036.

Wang L, Zhou Y, Wu M, et al. Functional nanocarrier for drug
and gene delivery via local administration in mucosal tissues[J].
Nanomedicine(Lond), 2018, 13(1): 69-88.

Victorelli F D, Calixto G M F, dos Santos K C, ef al. Curcumin-
loaded polyethyleneimine and chitosan polymer-based mucoadhesive
liquid crystalline systems as a potential platform in the treatment
of cervical cancer([J]. J Mol Lig, 2021, 325: 115080. DOI: 10.1016/
j-molliq.2020.115080.

Xiang H, Chen Y. Energy-converting nanomedicine[J]. Small, 2019,
15(13): €1805339. DOI: 10.1002/sml1.201805339.

Chen S, Liu Y, Zhu S, et al. Dual-mode imaging and therapeutic

effects of drug-loaded phase-transition nanoparticles combined with

Prog Pharm Sci  Feb. 2022  Vol. 46  No. 2

near-infrared laser and low-intensity ultrasound on ovarian cancer[J].
Drug Deliv, 2018, 25(1): 1683-1693.

Wang X, Yang R, Yuan C, et al. Preparation of folic acid-targeted
temperature-sensitive magnetoliposomes and their antitumor effects
in vitro and in vivo[J]. Target Oncol, 2018, 13(4): 481-494.

Zhao J, Zhang L, Qi Y, et al. NIR laser responsive nanoparticles
for ovarian cancer targeted combination therapy with dual-modal
imaging guidance([J]. Int J Nanomedicine, 2021, 16: 4351-4369. DOL:
10.2147/1IN.S299376.

Geng J, Zhang Y, Gao Q, et al. Switching on prodrugs using
radiotherapy[J]. Nat Chem, 2021, 13(8): 805-810.

Gu Z, Zhu S, Yan L, et al. Graphene-based smart platforms for
combined cancer therapy[J]. Adv Mater, 2019, 31(9): 1800662. DOL:
10.1002/adma.201800662.

Fei W, Zhao Y, Wu X, et al. Nucleoside transporter-guided cytarabine-
conjugated liposomes for intracellular methotrexate delivery and
cooperative choriocarcinoma therapy[J]. J Nanobiotechnology, 2021,
19(1): 184. DOL: 10.1186/512951-021-00931-3.

Zhao M D, LiJ Q, Chen F Y, et al. Co-delivery of curcumin and
paclitaxel by "core-shell" targeting amphiphilic copolymer to reverse
resistance in the treatment of ovarian cancer([J]. Int J Nanomedicine,
2019, 14: 9453-9467. DOL: 10.2147/1IN.S224579.

Qian Q, Shi L, Gao X, et al. A paclitaxel-based mucoadhesive
nanogel with multivalent interactions for cervical cancer therapy[J].
Small, 2019, 15(47): €1903208. DOI: 10.1002/sml1.201903208.

Wu J, Wang Q, Dong X, et al. Biocompatible AIEgen/p-glycoprotein
siRNA@reduction-sensitive paclitaxel polymeric prodrug
nanoparticles for overcoming chemotherapy resistance in ovarian
cancer[J]. Theranostics, 2021, 11(8): 3710-3724.

Zou L, Wang D, HuY, ef al. Drug resistance reversal in ovarian
cancer cells of paclitaxel and borneol combination therapy mediated
by PEG-PAMAM nanoparticles[J]. Oncotarget, 2017, 8(36): 60453~
60468.

Cheng S, Xu C, Jin Y, ef al. Artificial mini dendritic cells boost T cell-
based immunotherapy for ovarian cancer[J]. Adv Sci(Weinh), 2020,
7(7): 1903301. DOL: 10.1002/advs.201903301.

Klebanoff C A, Rosenberg S A, Restifo N P. Prospects for gene-
engineered T cell immunotherapy for solid cancers[J]. Nat Med, 2016,

22(1): 26-36.

HFd A conoion macn Hom



EE, % pNEMpETRskenrgomnnsg | 151

Pardoll D M. The blockade of immune checkpoints in cancer
immunotherapy[J]. Nat Rev Cancer, 2012, 12(4): 252-264.

Munn D H, Mellor A L. Indoleamine 2,3-dioxygenase and tumor-
induced tolerance[J]. J Clin Invest, 2007, 117(5): 1147-1154.

Guo'Y, Liu Y, Wu W, et al. Indoleamine 2,3-dioxygenase (IDO) inhibitors
and their nanomedicines for cancer immunotherapy[J]. Biomaterials,
2021, 276: 121018. DOL: 10.1016/j.biomaterials.2021.121018.

Wang N, Wang Z, Xu Z, et al. A cisplatin-loaded immunochem-
otherapeutic nanohybrid bearing immune checkpoint inhibitors for
enhanced cervical cancer therapy[J]. Angew Chem Int Ed Engl, 2018,
57(13): 3426-3430.

Li Y, Gao Y, Zhang X, et al. Nanoparticles in precision medicine
for ovarian cancer: from chemotherapy to immunotherapy[J]. Int J
Pharm, 2020, 591: 119986. DOI: 10.1016/j.ijpharm.2020.119986.
Dixon S J, Lemberg K M, Lamprecht M R, et al. Ferroptosis: an iron-
dependent form of nonapoptotic cell death[J]. Cell, 2012, 149(5):
1060-1072.

Fei W, Zhang Y, Ye Y, et al. Bioactive metal-containing nanomaterials
for ferroptotic cancer therapy[J]. J Mater Chem B, 2020, 8(46):
10461-10473.

Huang Y, Lin J, Xiong Y, ef al. Superparamagnetic iron oxide
nanoparticles induce ferroptosis of human ovarian cancer stem cells
by weakening cellular autophagy[J]. J Biomed Nanotechnol, 2020,
16(11): 1612-1622.

Gao M, Deng J, Liu F, et al. Triggered ferroptotic polymer micelles
for reversing multidrug resistance to chemotherapy[J]. Biomaterials,
2019, 223: 119486. DOI: 10.1016/j.biomaterials.2019.119486.

Ayen A, Jiménez Martinez Y, Marchal J A, et al. Recent progress in
gene therapy for ovarian cancer[J]. Int J Mol Sci, 2018, 19(7): 1930.
DOI: 10.3390/ijms19071930.

Cui X J, Sun Y, Shen M, et al. Enhanced chemotherapeutic efficacy of
paclitaxel nanoparticles co-delivered with microRNA-7 by inhibiting
paclitaxel-induced EGFR/ERK pathway activation for ovarian cancer
therapy[J]. ACS Appl Mater Interfaces, 2018, 10(9): 7821-7831.
Dong J, Cao Y, Shen H, et al. EGFR aptamer-conjugated liposome-
polycation-DNA complex for targeted delivery of SATBI1 small
interfering RNA to choriocarcinoma cells[J]. Biomed Pharmacother,
2018, 107: 849-859. DOI: 10.1016/j.biopha.2018.08.042.

Xu M, Zhou L, Zheng L, et al. Sonodynamic therapy-derived

HFt A 202220 Hack H2W

multimodal synergistic cancer therapy[J]. Cancer Lett, 2021, 497:
229-242. DOLI: 10.1016/j.canlet.2020.10.037.

Son S, Kim J H, Wang X, et al. Multifunctional sonosensitizers in
sonodynamic cancer therapy[J]. Chem Soc Rev, 2020, 49(11): 3244~
3261.

Lee HR, Kim D W, Jones V O, et al. Sonosensitizer-functionalized
graphene nanoribbons for adhesion blocking and sonodynamic
ablation of ovarian cancer spheroids[J]. Adv Healthc Mater, 2021,
10(13): €2001368. DOI: 10.1002/adhm.202001368.

Li X, Lovell J F, Yoon J, ef al. Clinical development and potential of
photothermal and photodynamic therapies for cancer[J]. Nat Rev Clin
Oncol, 2020, 17(11): 657-674.

Kwiatkowski S, Knap B, Przystupski D, et al. Photodynamic
therapy-mechanisms, photosensitizers and combinations[J]. Biomed
Pharmacother, 2018, 106: 1098-1107. DOI: 10.1016/j.biopha.
2018.07.049.

Abrahamse H, Hamblin M R. New photosensitizers for photodynamic
therapy[J]. Biochem J, 2016, 473(4): 347-364.

Hou Y J, Yang X X, Liu R Q, ef al. Pathological mechanism
of photodynamic therapy and photothermal therapy based on
nanoparticles[J]. /nt J Nanomedicine, 2020, 15: 6827-6838. DOL: 10.
2147/1IN.S269321.

Long Y, Wu X, Li Z, et al. PEGylated WS, nanodrug system with
erythrocyte membrane coating for chemo/photothermal therapy of
cervical cancer[J]. Biomater Sci, 2020, 8(18): 5088-5105.

Yan Y, Chen B, Wang Z, et al. Sequential modulations of tumor
vasculature and stromal barriers augment the active targeting efficacy
of antibody-modified nanophotosensitizer in desmoplastic ovarian
carcinoma[J]. Adv Sci(Weinh), 2021, 8(3): 2002253. DOI: 10.1002/
advs.202002253.

Scher N, Bonvalot S, Le Tourneau C, ef al. Review of clinical
applications of radiation-enhancing nanoparticles[J]. Biotechnol Rep
(Amst), 2020, 28: 00548. DOI: 10.1016/j.btre.2020.e00548.

Li D, Hu C, Yang J, et al. Enhanced anti-cancer effect of folate-
conjugated olaparib nanoparticles combined with radiotherapy in
cervical carcinomal[l]. Int J Nanomedicine, 2020, 15: 10045-10058.
DOI: 10.2147/1IN.S272730.

Zhang X D, Chen X K, Jiang Y W, et al. Glutathione-depleting gold

nanoclusters for enhanced cancer radiotherapy through synergistic

Prog Pharm Sci  Feb. 2022  Vol. 46  No. 2



. Prog Pharm Sci  Feb.2022 Vol. 46 No.2

O

[79]

[80]

[81]

external and internal regulations[J]. ACS Appl Mater Interfaces, 2018,
10(13): 10601-10606.

Reda M, Bagley A F, Zaidan H Y, et al. Augmenting the therapeutic
window of radiotherapy: a perspective on molecularly targeted
therapies and nanomaterials[J]. Radiother Oncol, 2020, 150: 219-
229. DOL: 10.1016/j.radonc.2020.06.041.

Zhang X D, Chen X K, Jiang Y W, et al. Glutathione-depleting gold
nanoclusters for enhanced cancer radiotherapy through synergistic
external and internal regulations[J]. ACS Appl Mater Interfaces, 2018,
10(13): 10601-10606.

Zang Y, Gong L J, Mei L Q, ef al. Bi,WOs semiconductor
nanoplates for tumor radiosensitization through high-Z effects and
radiocatalysis[J]. ACS Appl Mater Interfaces, 2019, 11(21): 18942—
18952.

Mayor P C, Lele S. Photodynamic therapy in gynecologic

malignancies: a review of the roswell park cancer institute

I LB RN RBIEEE S

(83]

[84]

(85]

(6]

experience[J]. Cancers(Basel), 2016, 8(10): 88. DOIL: 10.3390/
cancers8100088.

Liu Y, Jiang J, Liu C, ef al. Synergistic anti-tumor effect of anti-
PD-L1 antibody cationic microbubbles for delivery of the miR-34a
gene combined with ultrasound on cervical carcinomal[J]. Am J Transl
Res, 2021, 13(3): 988-1005.

Fu L H, Qi C, Lin J, ef al. Catalytic chemistry of glucose oxidase
in cancer diagnosis and treatment[J]. Chem Soc Rev, 2018, 47(17):
6454-6472.

B, B, SR, 5 EST — LIS (U], AR,
2018, 36(22): 12-26.

Mensah L B, Morton S W, Li J, et al. Layer-by-layer nanoparticles for
novel delivery of cisplatin and PARP inhibitors for platinum-based
drug resistance therapy in ovarian cancer[J]. Bioeng Transl Med,

2019, 4(2): e10131. DOI: 10.1002/btm2.10131.

[ ERIE | ABRAL : 2518, TEAN, LA, INLtESSNEERIERASDEE. h
By TV E RSB ARIAR; INLENFESERAY TV ERSTILFHAR; b
EAh RN A RER T RRSEBEERR; TEMERBDSIERE TV EASRIEERER; T E

FREFR AR RSE FIE 2 T, #iLE B AR 2 T REFEHE R 4 T, {£ Crit
Rev Food Sci Nutr., Nanoscale . Int J Pharm . J Nanobiotech
e, BFEETRIAIEIRSCES 1. SCLIRSIH R #5162 ¥k (45T Biochem Biophys Res Commun ) o

FER BRI AY TR, M= s R Hl5 1 DU B R AR R 9 . X7 1A1E4E: 1) PLGA

(Brzm) . (PEHFEE) FLEIBL60

THEE A ZIRLZMBRAES; 2) BSOS IRPIRIISTT — @t 3) RRELIRIErom ke HIaT T INLEIERT IS . 1R
FH&FMZG 75, CHAREIRE . I RZSL NS 25 N ST T A BOA FE N SEERATRIR R . fEE PN IeTHRIEIRI 25

KRIVZGE NSRRI 2021 SEHEREHFAR T (A HBF KRR A S HAGEAETHE) -

HORABE N LR SR ARl AR b — 44

PiHTLA

PPS

“ET R A R

HFd A conoion macn Hom




